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T & JeE fry 9 9 o1 WwTsd fAeel § gaT SRRl (99s vt &
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aftrfera 8Y), et raee ael Hife aavern &1 a@+ |Fferd € | T (sample)
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MT (designation) BT Tl T | THD gt FrfRaT e yeg @ g HA
H YA BT |

11




Fa

(humification) :

EgHa(aTEied S
) $T ST B

IFETAT (eluviation) :
w1 fHeres (leaching)

AADET (illuviation) :
Jferetall &1 e

(deposition)

qer UET 2
) HaT @ ol T T e § 7

................................................................................
------------------------------------------------------------------------------

........
--------------------------------------------------------------------------

1) =M
i) af
i) wgfa

...................................................................................
I R R L L R I I L I I I AP IR T I AP S SN

...................................................................................

132 QT 9N

WeTse #, fafi=y WerRl sterar uwddl & uEwE §HE AW @ MUR R B 8, &
TRT B TN P gar uaref @ o B W g R B AR T | gern B g
forar mar W@ UeRf 9% €T B O 99 999 9% Y&T A & dRel 9 g
TE o B B | Wwr) B IFFpeaT $ AU fF ger & wdiiet (symbols) F
I faf wa 4 e S 21 3 ¥ - 99 3eR (capital |etters) B R
(lower case letters) T & WA (Arabic numerals) | 93 &N & ST
T WWIRI (master horizons) & M <A & farg far o 2, BI” @Rt @
IUIT T W @ Rt sifeerot o s @ fow eger (suffixes) @
wq A g wrar 8, 99T SR Wi BT ST Ol WWiR © wedieN
Jufgwrarl (vertical subdivisions) ®1 F¥ & Y sger=l & w9 # AR
FEagarel (discontinuity) B SO B U qder & ww § fFar Sy g1

Y&l @ A .
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P1 ARV B €| TR AR a9 garelt ) w98 @eRt O, A, E, B, C @l
R g1 Frsfoe &1 ol € | 78, 0 W W Iefe wwer @) Frefg e g;
A, E B @ C @ WK B &, 3R Uohie R B amgr D (bed rock) &
ferg g &1 & amavas e ¥ 5 ve ger ¥ 3 7er W 9aRed 8

‘O’ BIFAF F¥ E & O DD PRDE (litter) T I 8 T gredt Tl

A @R weTe R & S RS ol @ WU (decumulation) X T 2

R I lay), 3TAR (Fe) 3reray B W § R
i RIT (clay) (Fe) v g9 T

(quartz) srerar T AT NS (silt) D oA D I
Gl BT AT 8 e

1% Rl IS &7 @ B9 8, R 9] aen e @ O BT |rem 99
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H % |



B weav faferde Rl s qun Yqgfifd sifedrgel, R qen T B aGR
Hewraw PrEHc B [HI (accumulation) W UEEET WIET B 1 ¥ gl Hw qwet . 3 Fafor
QoI § sjera YR (weathering) @Y YA B gRT g & |

C' TF @fer weav sar w)d 8, R ameaw der (bedrock) TE B €, Wi
I gerel @ YT 7y ofel T BT § ORI A A S & % WHAT (solum) T
oy grer 2 2 AT (pedogenic) Tfhmal @ aTtETarT B THIfAd Bkl ©

<

o 9% O, A, E 91217 B 6N &1 Yg=H &9 gret 07 FE] 91Y 9 § |
Syaflg fr=rarg

R gAY ¢ WWRI P AE D AAT I AR B SR AWD IgwT o
fafere ot S Rafdre avt sy gREET Fon el S geel @ wiiE
(accumulate) B W< ¥+ @ G | g9 SO (subor dinate) fir=amati

TR W S1ETRI (lowercaselatejs)ﬁaﬁﬁlﬁﬂ%\ﬁmmﬂﬂﬁa%?ﬁf
1 TU & | 59 Suony el @ gE &k oW ot awel 11 # Ry o

e ¥ areag § Iaw Afde gl 8, Rraer % S ARl (parent material)
F UIC W BT A SRIGT AT B | Bt AWK B GwR & o gRier @ w9y
(t) B ST 8, s UHR Bk URR H FEMEl (k) BT G § G 8| 79 TP
¥ AfRE e (suffix) @1 ST g 7, O FrafeaRea aut o aeet foman
SR a6l hors tTATW

wrofl L Y W™ @ Iaid Swrf freaal’ 9 guik @ fag gyge s

ER @ TdTE
quf - P guf fr=rar
a B T, e JFEfea p | SR Srerer ety faEm (disturbance)
b . | (buried) a1 ARR q | ffesr & dug
¢, cn | GUUH (concretion) | 3rqeTlg (weather ed) siern 7g e

e (soft bedrock)

d Y:f‘EI"rrx'iWTﬁ%(unclonsolidate:d)UETEJt S‘ Rrefie FREET o7 ¥z (illuvial)
GER]

e AEYT ATEICH P BED ded

t | Riftrae gRewel o dw mmﬁaﬁ?

f 3TerT T (frozen soil, T 9) v fidierge (plinthite, 95 ATRIRA, Glr?[ﬁﬁﬂ]’f.lfﬂﬁ ﬂ;‘rfiﬁ
g | v R affa (wdRon, mottling) . TRIG Y (repeated drying) @ | | fre ¥) 37 Rl @
ATIRT T 3 ANt &7 ST AT B BRY AT gEr) | T T A
e ExE FreRil & R R gt ‘ - Sl T R |

1 e |

w | fafdre aof srerar wemm
h ﬁ)‘ﬁfﬁ'ﬁﬁ T @1 @aae (illuvial) GE4 L :

k,ca | PrEMel @7 He (accunmlatioﬁ) | X | ¥R (fragipan , 9o9 R O D
m | vEe AR aerEr ghaRor W) .
(indurations) - | _ y,c8 ﬁrwa‘%ﬁarzm WoHE B FET
|n ' | AR B W | | | gorefe cEet @ gy
| o | Fewm Al sifawgst &1 4o ¢ \
YT Suapvot (optical aids) 3 3redt avE fder oe wr i f Ty T&T W (Pedogenesis);
fawrd veat & S HeoH (pedogenesis) &Y AN A WEE® BN B | U Hal T WY e vd

EHATHTRSY (micromorphology) HEATAT § | I7 FE WR 05 &% &= (hand
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Hal

&g et

(petrographic

microscope) &1 IYANT

St den WSl @

geel Al BT T

gﬂf{ % fory fasam e
|

lens) ¥ frar 1 e & SfFT IRYE TET (rigor ousexamination) & ferg
TG U (ped) B TR AR I BT SRR Bl & | FH IS BT Iyt
(resins) W EIR@ (impregnated) HRa 2 9 g8 R geeR 9T PR g ey
2 3R R 39 gaor geTeT (petrographic microscope) ERT TRIETT & fory qare)
[ Prer. A aHdT | IR Brpy AR SSRGS, S uaref Yy
Swaf, afEwie ufipamell (exogenic processes), a1 AT wiffsenali qerr fy
YA B YEEA a1 T Seperd AT o W © |

TR AT W] T S Wabe! 9 URfeR 8 O @ 918 JA1sY 39 &9 fafye
yRel ® ERT YRl @ fAdT B TS BT DAY F T | S UES T
FER B oy ST § AT WM alel GaaHl @ |eH H A9l AR & farg
freforaa a1 we &1 SR <7 BT WA BT |

9 g 3 .
freferiae G ® @ PN ¢
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1.4 9T S99 : el @l Scafea a2 fHHior

& i R P TF I918 € 98 45w (landscape) B e B WY fAReR
I AT § | TE UM BRBI BT AR 5T BT S €, A € - o vaned
(parent material) SiefaTy, Sitd, el (topography) T HE | STefary
Follg g wid yered W T B 2, el wramgi (s iRy SwErE,
local relief) FUTCR®RY TTa STerel § eI |99 HaT Ao ufianeil @ g9 3
2| 91 foefor & PR DY smept WAy (degrees) dteraT fRAAAIG Bt €, @
fafeT g &Y TEial B i o Wwreed e § | fhR ) et @l o aiet
BRB B T T@ A= e ) A FHE @il # e o) 8 2, 98 9
e U SR BN © | HET 9 B eds @ Y e o | & 5 e
&1 T B9 B & ? FEIY U IO den wedredar § S @i el € el
f&a TR Faral ot fafrr soa @ fag wyafta fear o e & 7
T @1 4T 71 gaxenai ¥ g 2| e e arfY o fmfor gar € R
AT SRR T (unconsolidated) AT TTeT ® 3R sEd atgefia @l
AT/ DD e TR BT & | ST 1.4.2 § =i Wifee aon
RIAT{® TUER (weathering) WiFaTY ¥t (rock) T areaTe (sediments) @
G HU # STIREA (erode) BY <) & dor @iieil o7 Rergs o7 2dT &1 3
?ﬂﬁgmmaaﬁ(d&ayed)ﬁﬁwﬁwmmaﬁﬁﬁmm
g

el ¥ erlia el @ aRafed o 20 € ek BRI e Al Bt g
PR & Rorerd gar w1 Frafor gir 8§ | 5w srwen ¥ war fmfor srerar et w9
vithaTal BRT BB W B SRR # QT 1 Qb Bar 8| gaT o @By R
13 % e g1 Frefie frar ¥
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Pfeye wiFamel R | wraafre shamset
JyEE ERT JoeeH :
e o >3‘W' -1
R IIRCGIE ]
o eI - SR Srerell Srderor §
JTET FUETOT et el R IR
B e At @ \ =/
e | ———TA
' WS yaref P TR
ﬂETva TSI | > o *
: A
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Rra 1.3 : qRIOEET @) araeers &1 IRy Prage

o7 WS &7 fIees (disintegration) TAT JTEH WM & T TE
Fi&taur (deposition) & Rras JaTaife HRe! q2m Fa1 i ufsaer &

a1 & fawre aftafera o | w&mwuﬁw—mfﬁimmﬁzﬁﬁw@ﬁﬁmw
(rocks) TAT &l WST (rock minerals) T 3w &1 WE@qUl 8 | AW §HS
IR # aTel AT H UG |

1.4.1 @i qem da

GRS T e U (inorganic body) B &, @Y wafy @ uftear gw
Fffe S1aT 2, W gEeT PiE waer Bt ¥ AR I8 e
gVt & fiffa et 2, o swer @y Ry aer amg iftre Tor B B
H<1 I, e ), 91 if o oM are ereEfA® <@@E (amorphous,
afheeetr) U 31 9% qaT @i (soil mineral) # wffom @wd €| WY
A=niore T 77T | W B arel arfrard argqw oiwe gt @ fay afer ue @
ST 37d 8| Swufd @ R W, wiet ot 3 wggt § wffea fear o 8,
grfi& (primary) T fada® (secondary) |

Qe | gy ¥ 99 g9 W9 g 3997 (e §U 9, molten rock) TT galT
AR SR oI AT et (igneous rocks) et guf f=faRaa € @ fAmio
&, e wifersr $edrd § SER: Faey (quartz), FEPT (mica),
Wm(tcldspar)mlﬁ@ﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁmﬁ@ﬂ%?
H gREdT g & T T ST (igneous) TG HTATARE (metamorphic) Tt

ury v § (Frefeiaa argedel ¥ wemr T R) ) qudel o Pt W e s

3T &1 O BT ST T WTawRITY & | UF UETAvT (weathering) & oo dat
ELL




et W Ferar Y& 21 s wefies @S gl $1 §aE o) A w9 H iy S
IS AT TRr/NYar <aTg (<100°C T U grgHed) ¥ aifte wr fAfig ')
¥ fadae Gfter gedl ) @8 W U O dTel TIHH TAT T90E IR B, gedt
J R @St @ omverl (weathering) & i 814 €1 59 ufsrar § Sef
aﬁwmﬁﬂmﬁwﬁﬂwm@ g faera o aﬁifﬂ (rcle'lse)?r
mﬁ?lsﬁﬁﬂmaﬁ{qmwﬁﬁﬁﬁmﬁrﬁ(lwchounﬁmﬁ%‘ﬁw

ST (ground water), Famsi qof o FeTaR ¥4 frel ofid € ol ffw

BY T W @Y T w5l B Fqag W Wﬂﬁiﬁ (adsorbed) oI
PIREIEG] (rutamed) IEd & ok ey UI¥d gl b aebld SUdE Ad B 9y o

mwﬁﬁlaﬁaﬁrﬁaﬁgaﬁrﬁ?ﬁwaﬁﬁﬁﬁﬂmiﬁmwzﬁww

HiRTa & @ 2 | faferee gRied (silicate clays) T 3TARA SHlawTss
%?011 oxide) SR @S, S &7 GavlER (resistant) erelt & faweT o amerg

J Frffa 81 €, 9 fodlae el & SEERY § | B9 Ascyel wrfie qe
fafoe @fst o aroft 1.2 % geeg far mar )

R 1.2 2 &1 A U WA A weifha @ ffdae ate

urifis i fadime @t
Lkl A A A
FWEA | (Si02) " ISEIIE (FeOOH)
TRPIAIEE [KAL;8i30,,(OH):] THTT (Fea03)
afeifere | [KAISiO4 fireoTige (Al2O; 3H0)
aMieTEe KAl (Mg.Fe);Si;0,0(0H):]
{NaAlSi:E)x] qferet @fior g@“
o [Ca2Al; MgaFe;Sic01 2(0H): | ‘ .
e [Caz(ALFe) (Mg Fe),SisOn] SEIIEE [CaMg(COy);]
~ [CaALSi~Oq] HeIST CaCO;
L [(Mg. Fe)»Si0a] Rrew | CaS0,.2H,0
RUNIES [Ka(S8igAl2) AlyO2(OH),] ‘
'Q'T-ﬁﬂ,ﬁﬂ_d [Ci\AlgSi:Og]
arfferdi= [(Mg.Fe),SiO,]
| ATgHT [K2(SigAl2) Al4O20(OH),]

el ggrelt &1 fUe ¥ (rock) HEATAT 81 T8 UF AT I @S &7 94
1 Wl © | B U HOR qAT HEq (campact) $3 § SR YIS
(granite) T gHTee (basdlt) Wafd o= afdg a1 Faeq GY=afdd (feebly
aggregated) g & O TRt Ter (sandstone) T qg T, (loose sand) |

A A FB U 9 O & O 9], Hewm, fafine TR (specific
graVIty) feree™ (cleavage) T WS fa=a19 (mineralogical makeup) | g
U 1 IUANT V- o gEam w@ @ oy frar o gear 8| Al @
o g At | i fear war 21 e Wit Rawe fefaRe

Fgmsel 4 faa Ty 2

AT WA (igneous rocks) : ST 5 SR sarT T B, AT 9 AT B
e @ 990 8 | SO $ Hed W UASe, Hal (pumice) TR STTSEIREET
(obsidian) 91® a7 ¥ AT g €1 s 9h wude & @ 95 wferer
AT I T § G T Hiels fhaArieR "I g 7 | 3 W 9d S9IR
freelw yaf & &1 € don el fe (hard rock) weaTd B | 39 Al 4 &
w7 & WefE |he B ¥ R g (quartz), DR (feldspar),
tfiwatd (amphibole). RIS (pyroxine), 3iferd (oliving) Tg wigdhT 94
G JTI90H 9§ B & | Sugda qateroiy Rt ¥, ey A sraard
(sedimentary) T STETARA (metamorphic) T # aRaffa g wwd 2|

FraaTdt A (sedimentary rocks) : aerel s, s 9 @ g § R
B 8| ¥ ¥ UIeY STl 9% H=1 (ice wedges) wm gudt @y it R

!
@!
i
b
1
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e 9g § qor @93 (glaciars), @v, gt a mg'ém‘é@wm%a—cﬁaa
S 2| A uRafRd s Rl rRa siferge T g o gl g
ausT § FAfFT (consolidated) WU H WS WK & @1 Y Uell b AT BN
2 f-H A 9 v vl 9 99d € S H 9 A o & w9 A o 59
o) qor eiaerd, TSI Srerdr ¥ I S@ETv (precipitation) ® R S
figl & wg ® fAefia 81 0| 953 UReR (sandstone), AT TRR (limestone)
AT 9 (shale) @] Al B YR € T4 e 7ards (quartz) 9L T
et yfreT 810 21 ST 4 M@l da uRal qofdr W)l A g wd € e
zofoy 4 @R A (steatified rocks) FEA™ 8| BT AUE Feeaqul FqATE]
B T IS I TG WY 9 9Y WF a9 wfael & wweft 1.3 § R
T 2|

wraa 3 (metamorphic rocks) : @ ATHY FT I ¥, O g} @)
WAE B A B ST qAT &G1G B [YRT BT B R AT argRen d
gRafla g 7y 9% wrarala de Fed € a3 ulkar SR
(metamorphosis) ®ea T €1 59 TR amy uRead=f & Hifts Ten warfe =t
o7 gl B, 9 Wl @ AvEedd deToll Bl q5d od 81 B8 9% I 9d B
IATHE VT QAT WA QAT W1 & Ay yAne & ird 7| g dell |
HTATAROT o1 gordT g ® fob 7y 91 4 9o 9 Regger =1 ferg o
g1 oo @ e W 9 A A oe uge! Pea wed § aar s v uggef
S fyferer, T AT SR Sffemrgs M @@ & s s a1, (loose
sand) 3N TR H WAT TG TR FIEGIEE ¥ Ao Whd ¥ g I qqr
G A Syt wT A U1g T § § Al 1.3 8 ar w2y

Aol 13: 7y wapl saard aur srrad d9 g o e g9ad) e
R W[ gret @t

ELSGEIE] EREIRCIEE] wraaia d
TATIRR BT [CaCOs) HIARHAY
ElGIGIES SIEFEE CaMg (COy)y | TTHREN
T TR FAE |Si0-] FATREE
oA T wiT
FAfCHEA" (conglomerate) | =T T5d (gneiss)

®) R wfFely 9eT $ Bic TR WREE & ®Y 7 v § 9 A £
@) SuRerd wivall &1 AR 98 OF @ g 25 € A HIERRT @ eRa
uiafeie €1 T 811 8 | g e H |rre: T W [ 9 WA A et uft
Y grg o € ‘
&1 URVITAG: T8 8 WH B [P gl W e @it ¥ g @ qen
AYETAT ([UATT 1.4.2) & N Shad & U Aava® e aed Suaiel 8 o
€| T8l w6 9w » ofidl 31 ot ad) qive o free & o 4 W emery
g e 8 8, ok fre aRat g W ¥ o o 9 2| 55 eRei 9,
B9 UE S A Jaeuddr & 6 e @ur € o a8 $Y BT £
D IR H AT ST F U | SO e FEfRaw 9y @ gd B
T ga] BT |

qie 9w 4
&) e e H U W arel wafie @il § AW gargy |

.............................................................................
................................................................................

.................................................................................

et B usfa

3R fysfor

HyRaTe (conglomeraie):
A TE el weR R
HUT MATGR TAT 2mm
s A1y B B &)
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E)) araaSy S & Tv o g fediae @l @ A gy |

.................................................................................
..............................
..............................................................................................................

...............................................................................................................

1.4.2 3ragraor g a1 fEfor

Aot & famrer e Frmfor @) Wye TRRAR B YA HED T | TR U
R arapfe areror giFATY BT W €, Ol Waq ©9 9 ged] B wWiE W
4 amgRrat (land forms) &Y qRetaver de fFafor Sl & T | e, uga
3t i wU W BT A & Yl H € WK § I 99 U WS B R
3 2 wFd & e a@ 99 B € e INEe w9 9 AU @il @ A9 @
8 a1 399 IRUMERY 96T 3ME BRI fIHeT qur & B 8 |
SUETTOT Y gl qer Wy aRhAY ve N & folt WERe B §| o
I Iif% ®T @ BR gHel 7 A 9K § S A0 9ot Bl e i
A% (surface areq) BIdT & W1 SV XTI SUETI0 I &HAT BT g7 e
& Safs ¥ 1 TarEaE SMerE S g5 R o © R SA@T ifaw
faEres amam & o £ |

st
wrarfre ufsarg wifas wfearg
® WErdIoT Tl el JuEeH ® TYAT IR
o e ® Ui, 9% AT Irg o fha
® TUHIH o Fulig Siral @
aqufed del’ faefea A«
3t B arel |- S 3T BN drefl
I ST m T Aifcren
BIERIN
el A

. o 1.4 : JUmIer & Uy
g 9l W SUETIYT e JaT A ST |- wer € wefd o el
4 aruerer &1 faeT ¥ uge B & | o 1.4 # @iy g ggamdl # &
wfthar], @i (mechanical) T XRITATYS (chemical) Tfwfeme a1y & | ugdl
arelt @1 fagesr (disintegration) T 91g @rel 1. sgHes (decomposition)
Fed €1 37 4 uithael &1 |fta fawe e yer @ @

Fifye sorar WIS sueror ufpar

=fY 97 @1 BIC IS # T WfT® (physical) sterar if3@ (mechanical)
STV BEATAT & | TAGT G IR (exposed) T &FHer BT 8, S



B UL &THCT (weathering potential)?ﬁf AR S 96T <1 B | o T,
quf, arg, uTed U4 Sigell ®1 Aife fhar g1 sHel T @ ged ek e
(degrade) B € et avi <121 fopay wmar & | ‘Ao a7 argery wfiFar w
yRier (indirect) WHTE BIAT & | AIOAE § 9<cid W arwid J if¥e @@ |
-3eTY B AT 2| NSy g8 gHIH @7 pifder o} {6 e o9 'ar € ?

arE o uRad= - fa ¥ SuRed R @fbor aowe § 980 89 W
oy A a9% ¥ @aER & B A A4 g & v & sRe 99 ™ 8 9e
R B o1 & 7T A H 38 8 O R s oid # | Sl B el
(alternate) T AT WA A T UBR $T YIG (Stress) I &1 ST 8

S adE: qoT1 ¥ ¥R S o ¢ ) favg & BEAdy Al § srerar a9 @1 T B

R el B AR AT FEAT Usdl 8+ g 919 B e (conduction)

i graT R, I AT P g qAT IHD AR D AAE H BIGT IR Bl
3% PRV TF TR B UTed fdae (laterdl stress) 91 € wran If i @t @
T uRdl B SAR a1 & | gg URHCHT 3q¥red T (exfoliation) HEAT! i el
e @ facxl (crevices) § SURYA Gid @& 919 W4 | AT 3R (unloading)
grerfq, Sux Rera ddt arerar arawrel (sediments) @ 8¢ 9 | <919 o &
W @ SR g8 oidl ¢

ool 9% TAT arg, BT I (abrasive) FwaT : Srd, O Tor O 83 araven
Al & € T T TifE eV BRE € | qadE gad avi od, [Raeady or
P Uag B ded T REF% (ice glaciars) W1 g HUN ¥ g gaT (Y
ariefll) & 9 Wit Bt & T B & for wala dren A afdd g 2
T AUeTd B Y P WeE W ST AYS ¥ 317 O ¢ | T8 A8l o fadl @y
BIE) TR A gAY B S © oiel ) wWiedl A § om o) S 8| o
T 9T o™ W UF a1 Sea=1 bl © @l @iyl qor el & ded @ forg
afet grar 71 O ¥ S ® wrHe 7o fued & gARiga 96 o sH—frerer
®Y fpan (freeze-than! activity) 31eraT ER fAT (frost action) FEAT €, SRS
Bl Ael H7 < B R U B QT gwel 4 A Rl o wad B Al @
THIART (alternate) FT F M 4 AR @ d N g=al @1 AR
(disruption) B Fwmar @ 3R afam e 81 W WRd wAA oy 2 |

s AT | 950 6o, qUR BBa1 SR €1 uw ok fvar ord @) @, g ufsan
A Ao Wag W 3B ST 8, e arediea 81 S OR 8drse (halite),
Dodige (cacite) T RIS (gypsum) SW 0 AT W @ W | RAgHT
(pore paces) H ¥ eauT-fh¥ad ’c[f?g (salt-crystal growth) @S Ho @)
THSl ¥ de Ul 81 3T (igneous) e, W UAES H, O &l $ fig B
fafsl (fractures) ® WA &R ST € TAT M0 O 6 D SATT-3TAT HOll
# s Ja1 & | & wT®) faeest (granular disintegration) deamar & |

faera : 9t ¥ R omaw SN Ca®', Mg, Fe™, €I, S02-, PO af g
STd §1 ol | gl @@ 98 gY Ol @) Faq A & gR ed o §
off Wt #  REd wed €1 59 uiEe @ dat ¥ ¥R o ondh €, e @ 9
fis =€ & W & 3K ofaa: < o B

9IeY 9T Siq, . GOl Sial okt g@e (lichen), Ha® (fungi), STam] NG
B dard (blue green algae). sTawrge ANy @1 ARl ff swergy & fig
Iowe Y BT 81 39 Sifa® rusryvr (biological weathering) w8 AT & |
A Al 7F ] e I e ¥ W B £ 1 A O B A 99T a%
e Y H W g f R S e witeang woe g § SeTeRe:
v Rferae ot St & Aoyl gTw B 8, 9 Siel JUEeT 9T
PTIEIPROT (carbonation) &1 WEFaT T WRer gRYeT wvif ¥ gRafdd & o
& | Farer ff Fecaqel qfter P € Tl A yHTRT FEET (photosynthesis)
' F A 8 | BEHE a@ a4l CO,, Hy,CO; 91 8
WA § 7 39S URUPRGGY ¥ g A B | gea

T @t ywfy

R feprior

T B GH TH QA
e B9 aren 99
T 1465 WgH T
& am wfey ot Wiew
Mg/in?) FRrET 150 eF/pe
H IR BT B

amweTse e aEy
T BTSN Ten A
R W) 9 &

FEDT : DY Wi
fod waw T
e WESET FER
Ay B
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q=T

YW : Prefrs T
S srafer faefed &)
BT Bl § g2 AR
HoF glRads & fem
afeeh 2 @ )

@Wﬁéﬁﬂﬁﬁmﬁﬂ&mﬁﬁlm@eﬁmﬁﬁ?aﬁﬁﬁvﬁ
#R-eN Wi fged Biar BT 2 | sue i, gguw Ao smervr @y
i ufira 1 oA ok W B g A9 TR wEr FY < B

wrarafye araerger ufeane

e 9 wRTatE uia dut qur aftet @ Aifte faed @ a8
TR 2| TaTafe geraeT ufshanall (chemical weathering processes) H, ol @
whrot Irfie w9 Q@ ik dik av s g oRafi gree fgdee afm
) g ¥ | ar@emr (precipitation. gt ) @ T § el # @S BT s
3% B e &, S 6 g TRk de AR B g1 YRG! 1 RS 1R
e a7 2| I W, S UNITAeh SUETIY BT Uh T SRS € | I
AeTarT SifeRiIoT Tt FTafe iV SR ol @1 SuRerfd H ¥ wmar @
S uTey den Sqa @ Il @ Jererdr faEeT ¥ 9d € |  HE B 989
F IR ST @ R ge ST § Ry @frat @1 eeer 8
glsﬁﬁqm,mﬁmﬁmﬁwﬁmma@a@mm@mﬁ?ﬁ
|
7o : ORT T6 ST IATAT T B, T AP STUETIOT BT HET BN @
3N o9 3 g U @ TAT T B € A I8 R W) ST gl B S
2| 7e Rf ueRr @1 Iaafe affearg S ST 3TUEeT (hydrolysis),
Serarer (hydration) e STef faees (dissolution) anfe @var @ el &
fA=TaveT (degradation), URat (alteration) T JAHYTW (re-synthesis) T
TG a1 ¥ | SRV B Y, @i UAEggIse (anhydrite, CaSO,) TraH
e W R (Cas0, 2H,0) & gRaffa & <ren 2 1 ’rwm &1 sug
fomior S & fhar wrar & | ORfRraw gom weswR (feldspar), ATghIdesT
(KAISi;0g) R et @ fifthen &1 g2 aten e 3 Serewvl T o T
2

KAISi;0g + H,0 —T T 5 1A]S1504 + K+ + OH-
*) (=) @w) (o)
2HAISi;05 + 11H,0 —29309€T - AL,O5 + 6H,Si0y

(FR) (79 (@) (feru)

ALO; + 3H;0 —TFT . A1,05. 3H,0
(TEufoa ar)

Sugert sfafpard gE € % 5w veR Wa @) wuRefy § g9 gl fafs
sfAfeard (e saues, fdeam e Serdior) MEMITrgT BT STadiird
Yegfafe sifergs (Y, dumina) ¥ qRaffa e S ¥, wen AR W
gﬁiwwmmaﬁr%wﬁﬂ%{ﬁmm(ms;o@aﬁwﬁﬁﬁaﬁm
|
Fr [9ATT HGTT - T W ERSIeT AT A7 SyRerfe @ argawrer @) wfy
q9 B ORI 2 | guf W a1y ¥ CO, BT B} HEiE are (carbonic acid),
H,CO; 99161 8 | 99 I8 317l O ¥rell & s # aen & fow =7, <dver qen
TeTe B B, T 39 Aell @ Biceryw, AR qun deRew g @fe
Prafel # qgel I § qur auf ol § g oy ¥ | SEERy 3 g, T R
(limestone) # U1 W TSN HevTSE (calcite) Frirfad wu & aiffzrar wvar
2

Ca(OH), — 293§ CaC0; + H,0

2CaC0; + HCO3 — 2Ca(HCO3),

HRITE (fAeras)  (Reram)

Cls)) ‘



Foifts aTgTae d8d orferE geree B 8, o Ca(HCO;), e d =rer
ST & | G g, F auf B BIRYT HET W U W 91 Afee yad andd, o

Tefee qu TowdRE et qUT J&T # YT B 9Tl |o dre-d 3 A1
YIS PY T B SEENUIE: MR UeRr e uer @ smufed B

2CaCO; + 2H"——> Ca(HCO3), + Ca**
Ca*’+ SO ———> CaSOy

FUFZT : SUTAF §IRT 3YETAVT AR S el § BT & S U9 acdl |
Wﬁﬁ%ﬁmﬁmﬁﬁﬁmﬁw gt # Fe’' @ @ A
IUReTd IR Fe' aravert # Su=iia & ofen € | Sueas v ¥ 5 ulRad
@ PN TP FHEANSA (adjustment) B T & TIPSR TF 9 W@
ST gear @ foreT fees qernr sraeed < 8 9ad €| g el H, o
Eﬁﬁﬁﬁ,Fez*ﬁﬁamﬁwaﬁ%aammﬁﬁﬁmﬁﬁﬁ@ﬁa
TRET BY gl (rigidity) T 8 W1 & q SHH Fifyes faEeT e
ST R | WE AT B e et & oy erqdmer Rt e e 1
Wﬁ&@ﬁﬁwm&maﬂvqﬁw%wmﬁmaﬁﬁﬁméﬁ
gl

T & TATS gaT # Sl} ¥ gaend o O 8 | 4 uRads g 4,
ST qUT Wifed & 2| 59 gRadHl ®f B diel BRel B g H 3ol
IO H GO AT R | 3T SH9dT demad FfoRea @i uwEl B ' B @
TG He |

qlg 9 5
e Y RS w2 areh Aseqet affreal @ AW sy |

..........................................................................................
..........................................................................................
..........................................................................................

.........................................................................................

..........................................................................................................................
..........................................................................................................................
..........................................................................................................................

..........................................................................................................................

1.43 Ha1 fAEfor &1 yaifaa &4 91 RS

A B smeror & F1RT BF arat Wi ugrel (parent material) 3T wOiaRa
N W d Aol sl @ e @ odf ofiv uRafw giaw (transported)

AR (redeposited) B o €| &4 39 a0 @ W€ Y W GHI o ARY fb

3ergYr T HeT fHior sterar e <) W w5y 3 = wihai 78 €, 3
AT (consecutive) T8l T & arferaamdy (overlapping) * & @l & | 9%
Rerfty wret <t &1 soerger wATwT YT & @en et frtor s g 8, wEm
9 W TE BT 8, R o 59 gftbarel @ siftw weorg ey e € &) o
& Tgdt s T B, goT Rwrd ey 781 Sy (soil genesis) W % 9
BET ST 8, 98 IThl PRDI old T ggref, WIS (topography), W,
TTeldTy qe ShaHes (biosphere) @1 afRomA &l 7, ﬁ%vg&am@qm

a1 @) gt

i feior

B9 3TN gAMT AR
f5 aromEd o |Ber
Wtﬁ(qsoﬁ
gRaffT & T B FR
T AT W VE B

ofefed € Ta SE
Tt T AR 9y
& 9 © N W
fooar e ® S uftags
W G e @ fo
FeaETd B F
TN B foQ, g8 HaT
S wiet N1 uRafed 8
2 e R & 98 W
frafie & wrh & 7%
AT (alluvium)
HEAT B | U TE

T HRY
fard) el g &
MR e e 8
? o gz fmles
(colluvium) HET &,
anfe |

T




[
3N

Hal

% qqref © aT
ot & T/ @
® a1 e
TR

T IYRET : B4
8¢ S, 91, 9%
T =g Mo
W?ﬁ,?f\fwﬁm‘lﬁ
AdE @ ¥e S

wa® (soil formers) Ea & | 91 @ IFER, a1 At g9 G PRBI BT et
9T & a7 39 e yeR 9 @9 fHar o1 waan ©

S=f(clo,r,pst...)
e S, g7 FivT Tean (o) 99 (o) WITRf 31TaT ST (relief)
quﬁ(p)amwaw@aﬁwa)mwa‘:v}-«ﬁ#w%mﬁﬁ
W1 T 7 NG S AUEF T (relativeinfluence) ERT FeffRe B ¥y
I AIIHN G 991 @) Taarg & &Y 4, TSI (flora) TR ORI
(fauna) FT SNaHse i, AH-Te] &R (water table) @1 Ha18, A e
qgvrgaﬁsﬁlma(reheﬂfﬁmﬁﬁsﬁwmm\mwafwmﬁﬁm
(unconsolidatad) TT FHEY GG ©F | eI @iToT sferar B
yeref g '8 W RS (pedogenic) UERIa & ERT HaT @ WHET (solum)
&1 foafor 8T 2 | 39 Rl B [rTge: | At § i fear s @ ¢
i) fifpa sre sar % <1 x=@@ (passivefactors or passive soil
formers ) TAT (ii) AiHA SRS 4T AHT T =P (active factors or
active soil formers) R e, i @ T 2

i erR® stean ffea gar e

Pt P T5d @ He TR W BT 3 A B A € o T v
gare], ?ﬂﬂﬁ%ﬁ%@ﬂﬂﬁﬂ%ﬁ%lmsﬂﬁmﬁmﬁagwmﬁmm
1 <l 7

WW#:WW&WWWWWW@%WWW

fomfor BT 21 o9 uerd @ o B o 9T A1 uufed $a A wrdfae genef

g7 9w, 91y, feAael, SaremgRedl @ e s g W A @) AN o
arel yaref B |H © | ArAa: g7 i § Sedrg $RG B0 g9 sa
T BT € T S warel T ueE g9 o & O1, S uared et fmfor |
ffpa yfer frmn €| Al @ s o uerel @1 afs 999 STeargdr
Rerferal # ver @g @ S99 g9 aTel! RN U6 AN @ dBIm) TAE BT | g
R, A Sl drerar o gl B - srerar e Srerarerd
Referal § v@1 Wg o 79 971 gl Jad A= el aY B | wefl, e
STerarad) Rufeal 4 89 arel aRac=l #1 ugfa HHY T € B 8, Ao
uRecH! & IR &5, T o R dor s9a gof 89 @1 67 Soargd) at
Eﬁmfﬂﬂfﬁwgﬁﬁélaﬁwﬁw%awwwefﬁ@ﬂmﬁ
ﬁﬁﬂ@sﬁaﬁwéﬁ%l

U GETERYT M § W8T oy @& TWTd B e gerel gRT oH aterar T
oY o o B ) G Rerferall # A @9 arefl sar, et S garef @1 v
FaaR B § 9 Jrevey yArfad HIC (endodynamorphic soils) HEEATH &,
oo famdiar afe: uwIfaa J=I¢ (ectodynamorphic soil) § BNl & R+ Srerarg
BN JUTE Ta TATET BT B | AT HEIY AT GETR! @ ger ) T 89 areft
HETT JERY I HErRll & SITER € |

royerrep/ey - 50 (landscape) TR 3T 9T RO ST A P JereTafl
(topograhy) el Swarad (relief) ga1 PRI &7 & yqm g are ©

FIfF T8 TAGIAT UFAT & AR BT YIRAT P Fhal & | Ofel GROT, Tel
fABRY (drainage), FTEWE (runoff), J&T 3TIRET (soil erosion) T &d WeraTy
e, A woE FT QA T a1y B Y IURIA, ERT I8 BN &I HIOT Bl
mmﬁwéluﬁrﬁaagﬁﬁmﬁmammgﬁwaﬁwww
aﬁﬁ%‘mﬁmmam fog &0 €, O e afdre B B | vETS! @
ﬁa's'a"rav"rqaraﬁaﬁ_ 3 enll B o aife W e o 2, de Ouf
Fel ) ARG AW g 3w

B # o g wE B ¥ | wdt Y, @l W=g (accumulation), TTET W ®
TG, G BT YPR, TIRAMN B gy, IReT a1 Aarar H wraraiis
Srag W AR aRe B |




a7y - T et Frator # a5 Hewyyl e e ¥ w@if 1€ gar @
afraell B e uerel W fhar oA gen S Aswel uRedds Fee B AR
geT Bl & | BOR Yol Bl el B A aftre §Hg o ar € Sieie 45
S arverfia 8 W € | g e fie @1 gRugadr @1 A @ A i
Pl & | 99 ey fife WR 77 7@ (soil formers) SUETHT arferep @il oy T
frarefeT B0 € SR 9 ¥aT Y9 YA o qul 8l @l 8, 9 98 ga
afRuad T[T (mature soil ) Peeil ¥ | gRua a1 § WX/ (horizons) AHT=I:
B | gar srerar eaRugg a1 # Rred el qa1 Sfee ufar] 8@
8 B ¥ weenl @ fAudaRe 985 W 78l g1 € | WHYI B Qi gaT
T uRugg o ST & qr aRyed garg wll-anfl e & @ § )

Ifpa RS 2@l Afhd ¥ar Tad

AN a9 ¥ T S O g © b SIeddry (climate) WA 37aveIT FRG! (state
factors) § ¥ T ® W HaT FrAfor @) R avell g 991 o] ygRiar o
qeT aretan (soil moisture) TAT T&T TYHTT P AT ewal § s < § @
SR Sﬂﬂ'iﬂ"ﬁ (applications) & forg %EFCLUT EASEL qgT oAl U,
aRefe @RI (precision farming), STHE{ed Bfel Wau (integrated crop
management) 1T aiRRerfird yomell yded (ecosystem management)

& verarg B arfaReRt Shavisa forad aeafeTd qen wiftrre |fferd € ue
Heeqqol Wiy 7eT TEd RS © | gy, ¥ frefaiad srpesel A g1 e
# 9B T HT AR eI B |

g7 : w9 Al STaarg wRe! § 9 Aha a1 e § 9eT |9 €, a9t sterar
FFEUTT (precipitation) AW FE@qUl BRE © | I8 el PY AYR BT §
) s ugref # Tiefiea gar s & ymfa o w1l ge g vl
aRdl B | 99 I8 oW geref @ U@ 4T 9§ g § REdr g, 9 g8 ae |
faera & qorm frefe (suspension) H weTyl FHI o ST ¥ $H UBR of WY MU
geref o @ Wa @ Tirefierr @ v T ) 9\ e Terf & gE A A g
frafrT & W 8, srerar e (leached out) Blepe gofa: #a1 fie & ofeT &
T € | g wforefie WY @1 ok, U P QMR @y ared H B Fa 7 |
3% ReTRay, qeT i€ & e w7 # | ueHl @) HAT § AR 8
TERT AN S99 HHE & T 8 |

Wl BT TRIEerar a9t @1 A a9l gl g MeiRa g € | ol auf scafie
gl WA B R, 97T fAeras # ger 7y €W AqUIV (percolation) , FERE
(leaching) TAT WETaT® (run off) & ENT [ TRE A 91X el wray € | TE
T, afe gul g8 wod T8 ) € sty oF A H By 8, O o @
TfEer ey wy & 0 3 ek @ wirefiaar Hifva & o & g gew
e s # €1 w8 9t 81 3 S0 wal © et ovat # R ond € ot @ R
W el 8 9 2| 579 WeE TR ey aTEd @ aTST ¥ O SR @ 3R
S B, @ gl uare SWa e € Iield IE0 § aer S Wl A gal
W E Sl WaE W) B o O ¥ | 59 yeR vt 9h Wl uerit @1 g famw
PN oAl & O geT fie # el g € qer o freiew 7 g ¥
It AT AT FT T N/ s (PIE ratio) weeler 8, Sl p/dr araeder
(precipitation) % fIT &1em ® @em E/E A+ (evaporation) T¥iier & | afe 9/
3T Afed BAT & Ol YA Tl W BT | 9y P/E SIUTT W ¥ GF STHeTger
&R BT | a7 BRBI B Wi et aut WiHoTel ¥R (water table) T TERTS
1 N g Bell & quT ol Bt Ay § W W e B (capillary
action) T AT (aeration) @Y 1 yIfag @l | auf TRIE WY | UG TAT Y
Sita @ wffaftry g war fmfor o wnfae wee 81 99 geeafrt @y,
ggwwﬁmﬁaﬁmﬁ%aﬁﬁaﬁwﬁmﬁaﬁmﬁﬁ

|

wfroret RN
JperdT 98 ®R 8 R
Y ¢ rffAe SrevR
(ufonfined aquifer, frr
Werd WY ST W
TR B gy &) ey
gﬂﬁwxﬁﬁqﬁw
I
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Hql

S (194]) BT O€
arfherer fe T e
i Swrmiel &=t §
FroEor B g e
(temperate) e e
AT AT AT A qer
IR 4 (arctic) &F A
A ao & Eft &

f
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FITHTT - TG U G Aeardd $Re © 9 ga1 Fefer @ ufha a1 g
PR & | T8 P/E U B WHIRIG el € | Y A SifE B ¥ PIE
SFUT B BT ¥ | A O &9 BYe 8, P/E Ui e ST € | A
ARt sty afifsaret @1 afear & T R geasial o gig o 4@
i wear 2|

S ATIETE FrETe @y Ui § 9T <rere € 9 Helweiel aaull B $UR Bl
AR TRefier eear &1 o= ®E 9, anear & Refet agas Bt 2, 9w S
A aeafrl @ wE gy W WEEE B 8 a Wil g vgeeial B e
fraTelierar @ BRU BTG qa B Aol § SuEed P oy IwRerdl 8§
< SR, P AIOEE, 9E B FH FRa ETer B gerdl < # | svEed
F fFm @ o9 ad AT T & W99 (accumulation) ¥ WET® BN € |
9 YR doEH o ugted ¥ 9 arell e oo arfirferarar oY
IR P TYT PG ded B AyEed B &7 b AT dRar €

e yeref # B gl aRadHl W STeard] BRI BT gHId a9 @ qiH @
T g1 R 2T 2 | v g @ e e e | 9T 9@ S g,
forey o germeiierr e et Hefer g 8| aigFed & s o
g}, I8 a9 @) PRIf e 2 ) 98 g @ §ug W eeal € ) @
TG, o] qul B G ST UEE W U HH 8 e 2, Ry ol arge
BT & dor qryFes U 8 Okl & | e (leaching) T Sraetrer
(eluviation) B & 91 oy e feraet ¥ W oeefT 8 Wi 81 9
At frrael uvdl # 9@t o 2 o € o1t RS B € s ST B SwR @l
AR Rl B9 W UAE UR g7 99D AGEld of MY W B |

FgFEeT - T T IR B GRS d WA & AgHea (biosphere, TGl
wafgeer) Wt U o eIVl BT AR e BRS © | Foilg uTenl 9o wgal
B TRt Fen s9e wwfre @t yeret wen s[RIt © SHeT &7 Har
faor W T gue Tsar o) 9 H U9 e o wierfie w0 9 aeefodl |
five $ uRumRawy 81§, 9 fRI wy @ Wmeer &3] (transition) ¥ afvd
W< B § 98T g7 a1 O frerd) €

g 9T 7

TG SR TR 5y gar o § e eva § ?

....................................................................................
------------------------------------------------------------------------------------

....................................................................................

1.5 H&T &1 qeffexor

&l N affe= o1 338wy S99 849 @ 9 a1 ERl 7 9 Gvg a9 |
A & 7 fogd R o & 9ra el o wmsn o W Wy Y
9t R @ foay wee vem e 8| gl @ geffeeer T F o9 B T
o 59 ®G 7 S URY gig B oy Aem @ W § SUgRT # o SR aR
T o1 | B9 UEE § 9% Y Bl B Ay 3 (good) AT STUTISD
(productive) T B & foly WRTE (bad) 31er@T 3fedTaa® (nonproductive) ﬁ?ﬂ
off, arerar = WY &1 (heavy soil) T2 ge H&T (light soils) eamfy & U o
fadfae fmar omar e | @ 9w =l (geological parent material) @
IAR T 9GS (sand) SreraT AR (clayey) WETel anft B WO ¥ AvieE
farar oy o | Rl @ wEd el © WU F rauRey B wew use wal
e N ). SE¥g (V.V.Dokuchaev) T I9a Wi} grr fefaa e
T o, e S 1883 H Werary, IAfy wer a1 el @ e dewl W



g R | 3NE a9 & dd fiNra & 9%, Jud.feufenT 3w wifieeur (U.S.
Department of Agriculture) F T HIeror FRIFGART (soil survey staff) T TR
2 & qaT JSB) D WA W YT TDRYT B Y Y e
(comprehensive) Tl &1 fasfa frar &t 9= & woif R amenRRa o) | 7% gar
ifaRer womell R oM S IRT SUA H ATdT Wi €, S9 yar aifa)

(soil taxonomy) FES €, X T ©U W 1975 if q&1 W1 Brfwatat grr
yeTRe T T o | WIRd #, FH A 3 ) S qrfieeer yomel @Y st

2|

ey gty o1 gomell F=T TN WX R Bl § S gET 9= st g7 &
frfo & ofe W R axdl 21 39 o1 @ fau smel o SRy g, e,
HTE (texture), pH, FTEMFE T, ameen, yArge fafwa emvar (cation exchange
capacity), faff=aeT s (Na, K, Ca, Mg), frarsofia smeran (extractable
acidity) I AT 3fe uv ¥ fean w1 2 | 39 RS YHIfe AR W)
et BT BE AR derar Ar § waRert fhar mar & AR 9T w_Tgm
(hierarchy) @ 3R #ral afvia fasan = & |

77 (order) : TG & W Segad WR W Fei &l W (horizon)
feTe @Y WA qAT SURYT Rl B YHR @ UR W) mfed e o &
RE T § e Al BT 3d WA (sol) W& W BN ¥ (e, weam-He) |

g7777 (suborder) : ifae, wrATA e T AraIR@T Uil & MR G UK B
gy if e fasar T & S St (waterlogging) ©RIT aRafy @)
SURYRY rerar U &1 weRiT oo 81 gdie T F sWB! ST B ¥
AT 47 SUC BT 3G b UEAR B O gHT B |

FEFHHE (greatgroup) © =9 Fo0 if & HEW ol & e w9m ww § 99E
THR T WER BT & O a9, e YgRy TAE 8l § TaT S99 MR
Rerfer (base status) # || BIKl §1 230 @ fF g8 wqgl @ gg=H @ o

qd! 7 |

FIHHE (great group) : dF yaR | SuevEl 9 ggam @ 73 b, @ fefas
(typic) WHE, SERUT (intergrades) TAT YRGS (extragrades) € | R2fie wog
| gEEEE B g O WERiT B0 ¥ sevie SuwHE W 1o W afe 98q

@ 0 gERiT Bid §, oefd UwReTie SUNEE ¥ 9 0 81 2 o bl )
JETTHE B e B ¥ 1200 F fds SRl & uEEe @) W gal 2

Zor (family) : 39 29 If FeTel &1 w71 WS qon whely 7ot & amR w®
ey wHfed fhar wen & o urew gy & forg wweaget @1 €1 gt o,
AHE YR (regime), WA fOSF (mineralogy) TR TSt @1 g @ farg
ST B HIErg W QT H SR TR, 6600 T Gl B GEANT B W gl B |

H‘W?(series):Wmmﬁmmm%mﬁﬁwmﬁ
Wy diersa Afaee § e 8l ¥ | awerers WU § g8 e
TifeTIST (contiguous polypedon) BT walRfa @wdl 2, ik A, &% F dielled &
W= (aggregates) T S Wefyw afdawe (inclusions) wftnfera & wag © |
& a1 waeel A e SRR B wde war ToF s oy ol B AR W
#aT wreRenatl (soil phases) ® ¥ v Rrar 1 e B

1.5.1 ¥RA &1 4T YN

greie T H AR B SR (fertile) @M v (unu vara) srerar SR (IO,
barren) & w9 If Tfiege frar S o | SO 918w B fFwE gRT AR

[

TH U WE arel o SR "IaR (Matasi). Y8 (Reh), ¥R (Regur), A9

(Chopan) nfe | 3MYFTes ®Tet if 5= semfie sfe W Pt g1 wffam
fra e 8 1 RS H Wy O arer W ger gt @ st e et

el Y gEfd
3R frmfor

ye1 aff sy &1 ugTma
Mop
ELOU
AT
IUEE
B
fof)
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qaT

'ﬁﬁné%ﬁ%aﬁwmmw%ﬁmﬁmﬁwmwﬁ
el el @ gn & yar 9o ond |

werlg FeIv (Alluvial soils) : Wiele FaI T & TIA a8 | (@
700,000 km?) % Bl ¢ ¥ R wrower, g, e v, AR T ufem
et @ TS | At | 3 uf¥e) aam e Se O W6 # urE SRl
¥ R o gfe 9 3 7a wew wEeaqel § | ORI B SgER, STeg TRt
Rft=T et O OTel, 9%, 9T 9T TReeYT @ g1 W usd @ uRafe
B o W Rffg B £ wef Rig v del @ ofted w3 el 89
el gaTg, g & BT el ¥ W wu @ Bl €| OO 9 9w we
T SR TRV P FHY ey  HROT 8 9 WA IR e qer ey
T R & 78 & el FEl o Su-gET el 9w 8, g6 fawdy uRem
el &Y o ae Sty ¥ O qaT¢ FE o el § | uRed &w A [ B
FTaTel (lime carbonates) T Hag 1 (e €|

Telle HeTq ST WX TERTE, W fh ST @ Wl e B § T YRR e
AR T B gRT o g1t § | $9e TS W18 U (sandy loam) W
%‘B%?Eﬂ‘?@? (clay loam) @@ =7 8 WHAT B | FAD! ?%?Fﬂ HI (qﬁaﬁxﬂﬂ_ﬂ)?lﬁ’r
2 91 ags Jeri § 31g (loose), G (open) T Haww TR (free
draining) @l T AEA ST gRieT eI # Wed (compact) eIl
(impervious) B 2 | saRugd g1 & PR g1 W FwR g w2 gan
¥ BB v M AR A g T JRIEHT (clayey) TSIt B UHENT oxdl &
e A frF w79 T € Teft 3 aRafe AW TRl B B |

T B @Y HE B & TR ST T 9T SNl QR Bl B | g W0 GE
Teralt # dierer BT A o Ramg el © 1 57T pH 7.0 @ 8.0 TP & el & |
YW a1 W gege (illite) T FARE (chlorite) B & |

@7 §@77 (Black soils) ¥ Farq ¥ w9 W ol I Reyferdt & ¥ &l @
Torr ISt 91 vl @ 918 e Bkl € | 99TeeT 29 (basaltic trap) W
g o7 & e s S gE em R S [ se T A W £ 3
HETG Tel SUET e ¥ <7 @) Bl £ | fhR of), g9 < wRArS . (murmad)
werRlt # Fedr Wy aer el AR ATl o TE STellg Jarell ¥ e AW Bl
21 30T ewrg ot B - Bl 2, oafdie STIRIET (eroded) WET # BB
39 ¥ A9R BB BT TP, Wl FHI -HdT 20 FT A e Wi B 8 SRl 8
N W Al & el | g a1 e i § R e w9 9 IR
(Regur) areray @Tell &HUTH (black cotton) T FE & | FHT TS qlcgs“gng%r
Y HRI®T ST 81 Hene 8 |

3T AT BYHE & AT Bl B | A g 9 W o € ik s 9 arfdreryr A
waiE AT R Uiery g 21 3 g wu 9 faRa 2t & den werrg, AR
AT FEATRY B A A T el g8 & | A ORI, S« URY, ST UL,
afierrg e FfcE B FH AR A W U S 8 |

Feaeerell STV (Desert soils) - 3 W &7 wewerel &3 # 1§ WKl ©, W
ART & ScaR—TRgAT AT H ST 290,000 km T hefl g8 2 | A o &
rfyepter W, ERATOT Ter GWE @7 R W7 g ToRd BT Swnd W M
o) &1 gar ¥ Aferer ot a1 8, O wehe Ww del § egeaeT A O §
3 T A H g oaur gor fr orurl % A 5 ¥ §9T pH
3fdrep BIaT &, o7 39 TARAT UCH §5q BH BN © |

g7 aer ygrdl ¥RI¢ (Forestand hill soils) : fBATeT &3 @1 98Tl @ a7
TeTq s AT (humid temperate) 831 % fipRiy & Jarlt P wgw & e




gl ¥ goy 379 dlsHlel®d (podsolised) TV, SMa- 31e (brown Earths) qeit
ZRMTE N (Mmeadow soils) “ofy wfafer o St 8

Fevise aur devrsdt Y (Laterite and lateritic soils) : & HETY B TR
& S, R & e ST S €, @ Uepiadl 9 T h AR @
Srerarad) Rerfert & ogea= gt 81 ¥ i S5 auf At &l A wig o
F1 39 5o Mo B A ¥ 9 3 T e Haw ofd frRi wver gl 7
ﬁ&ﬁwvaﬁmawfﬁwﬁwﬁw&ﬁ%amﬁaﬁﬁ%mﬁ%l

7eT HiweTEe ¥ AEAEING WU W PIE W e 7 gar 2§79 T B FH
gﬁﬁ%ﬁwmmwﬁaﬁwmaﬁ?ﬁ?| 50960 % d9
BT B

I R R g dexrsey gar | dienud forw are aot g 8, s et
((;lave|)$7wamﬁﬁﬁﬁwaﬂﬁwﬁwmmmﬁﬁ%‘\m‘rﬁ"m

R W g ST avl e e Bl 8, ¥ van: e e
THBA B W B BHIRE BT 2 | 5D TS A1 gt aRIE FaT 8 e 5
frprdt {1 BT Tt B € | 4 HETY HEINI, ATk q B B R ufiEHl
e W, efegT B URied & SW, HGuSy o7 S ¥ il "l w) 9
ST B |

fleqa Tor gege! ¥&1¢ (Peaty and marshy soils) . iewd A2 and &=
méwwﬁ%awsaﬁmméﬁtﬁaﬁﬁfmmsﬁm?liﬁtﬁmm

R gt A= # g @0 81d B, Dol & @Y AT A 9 A 8 qer
T w0 W B (l\an)wmﬁ?}lwﬁmwwﬁﬁm
(submerged) B I & | ARG @ €18, el B B AT & T mmae @ wd
g Wl &1 a1 FIen, gRiemy qu seafte st ((pH 3.5 e ww) B
2 g gad 109 40 TR S 9@ B § | v eRRE o © a
T FEE qa @ saadE Rafy § sgged @ v B § | s g
YA T B9 Aehe IURYG B 2 | §9 UHR BT qage Ml ISl
@ I 9N, uREd §Te & gravad 8F #, Ian W T DRI AT H e
aftermrg @ wféor qd e w uE ol 2

arer 75Ty (Red soils) : & HRIY HRETH (rusty) oTel 01 §RT G4 STl 8
S e IR @ faffeT sifearsel @ SURefY @ sRU BT 21 A Ar A
W’f{mw[u}W?GW%’HWWH?WGUWWQ%SW?}
IET 990 & [ 30 a1 gad wffoa € R iy wv 9 e gRe
(loam), T 4TS (sandy) Hmmm(alluwum)iﬁﬁmﬁmwol
S URT eI 39D Bohl oA, faRy |veH, gu o eruiRefy qur f
el ofaul & | S AT SaNal HEd! W ATSEIoT, B, ey,

. AT A BT HET PHH BT § AT FIEG T Dl g AfE HH By &) gy
Sfifdhar S B & 9 pH 7.0 § 7.5 & €19 Ba1 81 34 gawi ¥ a9
arelr wTEl R @ Sefiergarge (kaolinite) & |

el JAIY 3% B qga qS AT A B g€ § qon @ wf ot F wE o
& | AEERS w9 W G ANeTg, Beiice, AT & FO 91, 9 YRy,
ST AT BT AR @ G A § eret g wd oy ¥ | Sw” F 4 ufdew
e @ GRYA e, R & et uere), IaR wey & fwfge, s qen
FIRYR Forell & qem wroree™ & g siehaT 9 hell §5 2|

Tqvfig @ S a7y (Saline and alkaline soils) : aeofa wom ey Feai
! Ay = W O oIrer @ SR Sak A X8 (Reh), @eR (Kallar), of¥em
# @R (Kher) @I (Khajan) @ 38107 # &rel (Karl) | amT=: s—vramﬁ ¥
AfsT , Sfoerm wor NI @ o U o # | $e) Sk g
Wwa%a%%ﬁm(capmary)mﬁwanﬁﬁawmaé’rwsﬁa
aul & fEell ordl @ Ao 9= a1 WM @ BRY §S 81 3 W ey g
iy € ofd o aavim ke aur avig geiv &) 3 g o gen

&) gafd
Waﬁv fyafor




qftem § Frel fed) @ &= ¥, S # RigTm S 9 9 R @ qe w
ey &5t § qenr @y & N urg oY €1 ¥ 7Y eavfi qametl # wwm
o (salt content) @ TR A &TRIg Hatal H 9T WifeTH wgwar a1 S
pH grr wgardy Sl £1 7 | Aiferier e # T @) A Bl e §
rai soils) : &= & “ouE” weg &1 aed @ W, A 9% Hoa <ar @
B o & ot oy e st 14 5 St 71
¥ go B ¥ | a8 gaT MRS (foot hill) FaTY BT ¥ den T ok BIEER,
IR 7oy, ReR qur uf¥em e § Reem @ iRt § v e @
uReHE & vy Bl g3 & | WEie Rl § ge wud il @ gew
#| 39 9ol B FO UPR TG & UKD § |
Ferall B T g g9 W MEHY gAC) B | YR SN § a7 SR e
T IUED I AT F | NS AF BV IeAHT Y YT HAIAY (Bhabhar)
QY dEem 81
yfeed 9T #, 3 YeV USRS ISyl & g7 A o oig Wy & ey 5o
oo e aTE, SURSHa §YAW YHR & a9 TeX il | ERR Hiel I B
B 8 | HaTY Il BT B (pH 4.7 W 5.8), T &R} Tl SUeTel UTey Uivad
wedl @ HH BNl 2|

9l 9% 8
Hewy Ten TARe JeTy s J Bl & ?

....................................................................................

33T I B9 T o wepfa aur e & R 3 @ Aswayel a@l @ @y |
# forar wmam

fafi= eafdeal @ fag a1 @1 ook B e @ 9o ger 9 v faftre o
T Fe 1 = o, R U.S.DA & get wderor Sriwaial gRr A
T3 AR A1 wftafera €, @ @ B A1 g3 § 1 HRT 1 eyl wighie
WET & T e ¥ B Argeadal & R sueT A9 99 a9 o
SO A S 9D | 71T B S e B fy o RErurt € e @
ITAR 7 = (Pedologists) FaT &1 e U yiasfars U8 @ w9 A
T € WP g P IAR 7T AT (Edaphologist) g8 B ffi=y 1onf @
eY IUTEA & We ¥ oy B |



%mﬁ?m@WﬁmﬁﬂwWaﬁmﬁtﬂéﬂmaﬂmmaﬁ
ST & o fafne Tt B wefdi oxd €

WWWH@WWWW&%WWWWW%!
Wﬁw%awﬁnh%amqaahwmzﬁmwﬁmmaﬁ
Sftre wfpaTsl GuT ST O g Sedrgd # FiTiel & wRel B wHe |
ee Prerdl ¥ | gET Sl # <) W WARed gy € ueell yraer § Aifow
o TS SqerIT WRETC S qe Wi B fde den e Bl §
St qerd wERen # aNe HRE R WA w4 | Y1 ¥uD e Al & qal
o7 fieT BRa ¥ | werarg aer wona wha ol e e oY a1 B E
Fafs IR GRS FHIg STt €, W7 W FET XA gfeaet b1 e
{aT B

S YRUHREREY HeT ORI # wafaa e 95 e 8 Wl § T 39
AT ST I PIAT B B ST § | gar antey § el F1 9w on
3 AR TR TAEROT B BT YA AT A | A GHa HET YBR B
freferRad USTIHE & 1o BF g sreral ATl H w@r W § ¢, S,
qECEE, SUNE G U Hoi)

ART F T IR B A 7 g A R fhar e 2| 9@ gew,

Frel TG, FERUE JaTY, T T UETS] W, ANEE U dAewge! Harg,
frewa g GeTe Fe, el AT, Faei e e yeT ael avig gaTd |

£
!

1.7 3d ¥ €9 U

1. mﬁa%ﬁfﬁﬁﬂwzﬁmaﬁﬁﬁmmmﬁaﬁﬁ??

2. amErvr Y Ot srerar e yivar § affufera qw e Fwe! B
TAdg DINTY |

3. ARl @1 v BT den g1 B el o ek e § e wed
! IS |

4.  wafaw qur Bdae @Sl § 9T a5y 90 TAE B SareReT gy |

5. W9ITET, R UeR o qr araAe vl qur wfiell & Wi serger o
TweR foha B g

6. YsS Tl e vl @) e B

1.8 ¥

e ge

I et Rem (DeRn) B wdd gl & W, e e e @
. e W R R A A vy # urg ot € ( g aww T' e
(géﬁaﬁvﬁ)aatﬁﬁvﬁmmmma%mﬁam‘%l

2.%) 7a1 oot § gt i 9o w3, O o @) s
B, T B O B AT HR, qer qa fEier B geee 7 |

) Wi

3.9) mﬁﬁmm(om%wumﬁfﬁwafﬁwmmgan?(a) e
forera faehw aterar g2t &g it (p) |
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i) T weR (B) W gRIFT (1) T Bfeermw P (k) @ w9 B fog
ot w9 & verrdt B al |

4, &) g (Si0,) PESWIR, TRBIEIC, TISRIadIT Tl HIseH! amﬁn*ﬂa’f%
99 |rrg mafte g €|

@) FRAEE (CaC0s), SAAEE [CaMg (COy)], TAET e R
st Yt # w9 are T @ttt 2

5. W,WW,W,WHWWWI
6. AT, wHam, TraTd, FEBIES TAT A5 |
7. g1 A # T 9t 999 o gaRil ¥ ofie a1 ge A #H 8 S

2| woR 9t B qg Yl B AT | AfE W TTar © o I B
IR gRugg 7eT &1 o o we dwR AaRa 81§ 98 9a &1
T W R @RaT B | TT9EE W Te STaardd) HRe 8, S P/E U
P Il e G AT | om AT OY S BH B ¥ e
= o WA ol g 8 | g8 arfe siifiare e warfae
T a1 fafeT gereial @) gty B wnfaa s el ewar 2| awt WY
wmwmﬁm%ﬁamﬁfﬁmafhaw TﬁTﬁW?ﬁ
e @) Fuffe wvar 3

8.  arcar sreieE gerd & arard Rufty # erques qon wowrgRe ova @
aa%tﬁmgﬁ-cﬁél

3d ¥ §v U

f L maﬁmaxwamawsﬁﬁﬁ%ﬁﬁﬂaﬁawﬁaﬁw
r - . T

2. HIYHM, STof B g6 AT Folid i |

3. W OAEB @ C8| 3 ¥aT @s fhar & a1t Ha1 91 Sl &
; . uﬁm%wﬁnﬂwﬁsﬁv%%ﬁ@waﬁ%lwﬁﬁﬂ
i ' 3iferep B, srorn @Al T s & ?

4. e @ gedt @ fmio & e fee g e @ O B 9 ©
TR 997 § IETENV FaeH, BeewiN | fEdus @it wafie afal @
YRS sy o gF: fhediay Sare € Jaeve: fifade, amee
9 | |

5. fovwdawaaaEanud®A e E I & s aro
T ¥ Tl e @ Wl faies e fAwle g @ ek siad:
- ¥ ¥ RR e ol ® | 9 9 9 ag A AnT @7 erden afte T
Eﬁr%amﬁrﬁﬁmm:ﬁmw%ammm%w .
RSy e ¥ TR U8 W 8

6. mwﬁmﬁa%ﬁwﬁﬁwﬁammwaﬁwwa%
Tﬁﬁﬁ?ﬁmzﬁ#uﬁhm%aﬁqﬁﬂmmmmm
BT &

o

S AR W 9 mmawﬁﬂmﬁamﬁmm _
T 2 |

N




SHIs 2 Y&l ®I (Ve @ Uiad

THE B BWRET
2.1 UETET

22 it 9T

23 Sifde urere

24  Wfve-REe gEe

HeT pH-3ITT T &TRTT
25 9N

2.6 3 H @o wed

27 SR
2.1 w¥drgAr

el 3o o amgs AT B UCHI (constituents), THD FY N S Hrads |
I RH B U T & gRurRawy B9 g qa1 Pt & gl A

!
5
5
:
4
5
:
5
.
A,
5
|
A

famr o g e &1 ew Pl &Y uftswr F 951 &5 o7 aifvfa
2, O 39 geal gr1 Faia 87 8 ofik & e st
R #1139 3HE A 59 g8 A uhen § g1, e gen Wifissrarafte
Ul (parameters), SHP AEed iR FERe oY T=f w91 | 37 yre! @) T
¥ B ST & SIEd A B udl A A Az e ok s afaRed o
T4 YT 3RS (oil erosion) T BRI 3R T Vo B '

A o wee e wodt @ o W g7 © fy ol 9w nivd @@l @ fog o w
femrereTer uftear &) srrell 3@ A & AT ST (soil fertility) v SearT
(productivity) & Hg&l 9= T@l B |

9g3W™

!
!

Wmmrmmmﬁf%mm: | :
o FT TSH (soil texture) TAT H&T weFAT &1 R w0 @1 w1 Ay &

-~ 31




o w1 9wt (porespaces) BT I gorr 89 faffr=T Tt BT e
PR qH oS R S &1 W Ve g,

o et B e PR BRa A AR T qer g Sl @ e der

o A fifrde GG B WA TRE] B AT TGS,
o a1 @ o R TR A e e wed, T
« &1 pHS AR SROT qo WETd BT quid B FDT |

22 Iity® yrag

A giE 1§ ugr b qe1 HrEfe ge, davl, O ATeIgS], Sl el arg
&1 fwarft fysor @ Rrad s seR e waom @ [idee (e 9= s
£ 9ify® urarel (mechanical parameters) I aTel J&T & wifded U1 ST 81
a6 39 9 Ted W iR @R 81 ¥ Q0 g8 FeiRd exA % forg 38w €
wgcaqul § 6 H=1 &1 HY ST A 7 wear € SR F fhar S ARy
39 INE 39 e Suarl & v g1 $1 Suyedar o 47 Feila e o
Wl B | T TS (texture) a1 B e Fowqel qo @l fafdre Wifts o
g S BB 37 Hal O SN F&T G, 9T (aeration), STel ENTRUT &THCT (water
holding capacity), TI¥® Tcd §ad, Wl Tfareiieren do 9o §Fed 9 Hatrd
2| FrefeRea SuvmT & we7 o T 9We ey & w=l B T 8

22.1 &1 o qo fawar 3 fafrt

ST TSA eI &1 ARG 01 8, Rl 7ds @il &1 &7 sy |t
BT & fOr omar | e e O wEa 81 4 Ny wu A qer s @
TAAS AT B garar & | Je&T # 9ga A1 Jgayqyl Hifae qer e
foraretl @ SR qAT WA Mo gINT Halerd gl € Fifh ¥ I Wag @ A
&1 FeiRT wear € fow W) s 8 |&%dl 81 981 woif & i1 s
e @, % 3T Y& (s0il separates) BT AT § §EXAITA AL
A6 Wigel WIgH (IME.UAIENE, 1SSS) R Ie dk wR R fedt srerar
T (clay), TP &1 (fine sand) , Rel dTe], (coar se sand) @l &S¥T (gravel)
& w0 A T e o) gargds Wew feurddw e vdfldenr (7,
3L, USDA) A 910 @€ &1 3R s suwel # famfra & fRam &1
TG AN B S yonfergl @ goid drRofy 2.1 far T 2

RO 2.1 1 YTAILY. TIT I THGEYE. B FTAR T TS 7 affaRor

R B G IS, 0. T g4, GiflBRoT
ITHY (mm) M HTHTY (mm) ™o
KK CANIES: 2.0 ¥ ot | SO
1.0-2.0 FET R 9o, '
0.5-1.0 b GHEIS 02-20 5 GEEIGN |
0.25-0.50 T AT
0.10-0.25 IR 1] - 0.02-02 . aid aTe]
0.05-0.10 gT AN 9 | -
0.02-0.03 e 0.0020.02 e
0.002 9 HH | Hfeasdt 0.002 9 B9 | Hics

FAR TR W TS X, T (silt) 3R RIS (clay) B ATdfEE argoTa B SMER
77 fuifa e o €1 s AR s & w5 @) guE TR 9P
3t eI w1 Fefor fhar MU @ aT 6T W wre B o §ed) €|



e % A ol B R o B AR @ B g iR
Rfergt @Y STu=TaT T ®

) “eqel” (feel) gRT Ragayor Y fafer (Analysis by "' Fed" Method)

ﬁﬁmﬁ?mﬁﬁwﬁmﬁmmﬁeﬁaﬁmwﬁsﬁ?aﬁﬁ
PR Tl TS BT FAF b e VT & | Her Rl 1 9 8w @
afera] 98 WISl IT TSR (gritty) B AT 8 | UEE of@awen # R HEA: BT
F0T PG B ¥ TEE I8 qrel e H FOT I8 A’ B B o | §9
oRe e, RulmTEe @ feeuE § Fwe a1 (sand), gfwE (clay) #R TE
(silt) P TEEE B AT 21 O 56 e BT S SR qo w A
frprerere. “Rew” (ribbon) 9T TTaT 8, W 7T war Req g=ar 2 7@ A
I €1 iftre gfedsT BT B | 39 T8% B geferar o1 MR fam B eepE
R iR e 2 |

2) aifae fagadwor (Mechanical Analysis)

gt fgeyo gad H $O1 & AT &I Eevor. § o ga7 7 IuRer fafrs
oIl Sferd] BV W XEI BT AN BT UH o B o fpar S ) gw wrd
% fov fFfafeg Rftat o1 sy & s 2

i FIaT7) 1287577 /378 (Sieve Analysis Method)

R & 521 @& T @ wwe Wl At § e 9w § e o

ST B 1 59 A W orde Hr S BT uaT ey fher S W ®, g6

B HON bl 9 AT Sforat F i fvar o @ @ g emm
o fog g # 81 21 U el W g9 W@ TS Hq]T B A PO
T BT G- ol T8 AT A AT BRe TS Y & SRR # oo
@ freTd @7 e IRy S A 21 -

i i &7/ Hev /3/%r (Hydrometer Method)
Tsﬁl;?ﬁﬂ (Bouyoucos) ¥ U fauy wu o fAffa sggHies @1 W w=e

F&T A A, M qAT GIART B A BT IO g fm¢ e e

aﬁww@hgﬁﬂﬁmﬁmﬁaaﬁlmﬁﬁrﬁmww
(air dry soil) & S AHAT (517 S0e 9 g2 P BT fAeras (calgon,
Qs FFATHeTBIEhe) e §Y W @) 9T AT A Tl W ¥ | U6
=g wwa @ 318, SRIeT ¥ 40 57 & 18, 94 a9 g8 B (q0)
Rifdfer & @ # 40 WY, a9 TregMies & WEaal ¥ ove @ T
(density) @7 YeT s Wi & | g|a gaT |f g ek gfcred @ | @
U TA AT 7 | S A%E, 40 QS qIel UIaAid (reading) “feas
(suspension) ¥ Mg 3R Ffcaamr H um AT T UeHS & | 5 goR, &
HS A% UG BT AT ST & 7L MG W T ¥ 98 T & 39 A ue
el UTEdieh 1 GG “HIITBT F I AEAP B AR R R S & ane
aﬁwmﬁaﬁwzﬁawﬁﬁwmmﬁmaﬁwm
Rt W 2

ity /99& /3% (Pipette Method)
e faveryer, Tefy arafe o1 s feeer 8§ @i g 20
faf¥r srerar srEwTETT 9FHNS (sedimentation technique) ERT gerd fahar

oI 8 | 98 Rl s Rigia w smeRa & % o9 91 @it &t o #
tyeifea o wmar & @ @ wolt & 95 @ § 1 9fe ety @ v %

Ten 7w & e Bl 8, swfe e 198 (Stokes Law) @ SR

TaT @1 e !
B qrad I
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kSl
:
j o
ﬁ e
i fafw=1 oy & o
. gﬁ‘{? ENEECIN T
\

Huf BT T § do @1 A (velocity, V R sra€E= 9 o wEd €)
mwaﬁﬁi—m(radmsﬂiﬁﬁfﬁmmgmﬁﬁilf kr?
&t kv ReRi® (constant) B | AT B gehTS A H WA BRI
(h)/(;)qmﬁgngﬁtmmmzﬁamwaﬁﬁrﬁaﬁaﬁ(w
10 cm) T8 1 B GH BT IRGET R Fad € | 7 FREd wim w
Seied @ T TR TS o e & Fieg g0 @ ¥ ¥ 9 Mo forn
ST R 99 a@| H (100-105° C TR) GEAT WA & SR IHe WR forn
ST & R @ 9 @ eur @ T B 9ar ST S 6 |
Tif3e faversor & ol @1 FREeT Bea &9 e 9 giadht are) 9T e @
vl &1 W T <mar 2, fael ST &9 91 6T @ 99 (textural class) @)
T F H IR THY & | ISV, I AT ST H B Y AemwT R | B
Mo @ 97 @ § ol Y YN B9 FE7 B M @ Bl T B B | SHd
g FfaRad iy Uee @7 Sead 99 BT YIeT DIfoTg |

qeg ue 1

Wﬁ@wﬁmmﬁﬁwaﬁ?mﬁrﬁwaﬂwmﬁ?

2.22 Y& 69 & o

a1 # SuRRerd faff= qa1 gudt (separates) @ U P SR UT, HERI BT

faftey wwst & THGT fvar 9T R R &1 T (s0il classes) e 2 | 7@
T P A ST YU (AT YUH) P AR W AT A &S gar @
SRYSTEOT # WA A AT < & | g, amna—rrzﬁaﬁa‘i#mmw

P Wl T B AR § 6T T o € AR TR 9ws Wfiw o a1 waad A
e ST 81 39 @ & O W SRl @) g @) U8 2, ¥ §, 976 (sand),

THC (loam) @ @ (clay) | 579 & @@ o & faftre wewt o°f @ w1 §
%(wwﬁzz)

IRl 2.2: g TAELY @ IFAR A T ToF 9 B AW

(

wafera A | T34 1aqa11|‘d:raffa%#r'q

T 4 | v (coérse) a1e (sand)
(sandy sails) ZAET 91e] loamy sand)

A WY W WA | argg g (sandy loam)
(moderately coarse) | g¥® @re

. (fine s?n%s); E)qa%)

. | 7@ (medium) 98d NS AT gAC
FUEICY (very fine sandy loam)
(loamy soils) gHe (loam)

A gHAC(silty loam)
e (silt)

AT WY A gRed agE At gIE
(moderately fine) (sandy clay loam)
ey e gAe
(silty clay loam)

TiwrsT gae (clay loam)

qfadt qal (clayey IN® (fine) 9Tfs AfraT (sandy clay)
soils) TRy it (silty clay)
—gfeat (clay)




< e 29 ¥d ¥ 5 Ted @ @ A 9 gl &1 o Sviieg wa R @1 erast

Fed ¥ o W e BT Bl & S T @ el o wad! § | SHe WY rae
2rar &1 3 9t Wfye Ton, S ger 9 (aeration) T ST (tillage)

1 e ot @ agd R wRE T ¥

: aﬂ%ﬁﬁﬁﬂhﬂﬁ#?ﬁﬁﬁfﬁ?ﬁ%ﬁﬁﬂ%@ﬁ%:

@a faftr (Field Method) 3% fafer % 9 Tl soar 2.2.1 T] fagersor @

et SR = atewfE mETT o s 21 S BR uEar @A o ST Y
T T e B T ] 9T S WY A B e <Y 4T ST

2

i) warEmerr fafer (Laboratory Method)
o7 a7 @ e P A et o @ forv g uadlu gRT SuMhT
221 % gars ¢ uifze fAzewer faftrgt &1 yaiw fvar oan 81 59 o=

21 ¥ v wv o R g e & 1 Aer @ v T waey @ fo,
=9 I BT ST FRD TS & a7 o7 A AT S el & |

i)

o

[T I

HW ) 86 70“ o} ‘ m
% SAND
3 2.1 : Wi e 9t A 91, mw SR et @ gl

feBIT @Y oTTg Jfeaesr, T G 976, & WA (mass) TRieRT &1 uelRia @l
| Bretor & fRlt 1 fag wR e . g ofik gfedet & w1 w100
2| 91 B AT AT & LR WR T69 I @ gt T B g g
# 5t U guS (W11 giaeT) & yiie B uar 9 §R 2 ok S6e
ol & HAMFGR T §U eI & 3w S AR ged & | 99 87
A3 =T o v geres Y a1e] et e @ forg o ) WO @ Fd
?1 98 g A W S Y@ Us-qmR @Y Fied! € 9 99 M P ugae
' ERS| fog & Ue Sarvw @y & | AW i 5 ger 7
Tl gt @1 Waere rferRaa 8, AfeaeT 35%, e 25% TR 91e, 40% @9
3 AR A @ R QY A B SuEhT v HR wang T R @ gRrgE

2173

g
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i
i
!
i
{
1
i
i
i

o & o e e wR €, S B 3 @ £ Y@l @ et

= I? TaT et gae’ (clay loam) EﬁT GETE % | :

TaT o o fawer =T wgl § o forn war R, Tl Wiew swd
8, TRT T U6 RRaR B gREe axar &1 3 e qul § w0 qen
AT (discontinous)ﬂﬁa’c'hEﬁmﬁﬁ?ﬁ%\'l‘ ad: 0.019 mm <9 9]
&V @ o7 0.021 mm ETE I PO DY WE HR TE WU T TG
WE q M g o gaar £ 5 e qaied 31 A | Y w9 @
Aot 2.3 F B AR gerelt B Aie WA Ry MW E) |

greefl 2.3 : G AR YERl BT IR Ao

et | | qife Ao (%)

e e Afcaar
HTAT (T, TERTE) 10.2 13.0 76.8
Sale (alluvial) (99, TETE) 185 28.0 535
AIFE (Laterite) (FETHA, D) 62.5 3.0 34,5
el (YAYN, A7) 34.9 33.7 31.4
T (JETGA, INIF) 52.2 16.5 313
A (B, AHTTS) 75.9 35 20.6
FTell (RicreTe, Yover) 384 44.2 17.4
e (AR, 3y e 78.6 7.1 14.3
el (R, twm) 714 15.0 13.6
RPrear (@R, wroTeer) 85.5 8.4 6.1

TR, S o @Y e @Y 9@ ol 6 o e, w¥EAT (structure)
BT -SUGRT {27 I B | 9D IR H EW o7 vuEe. ¥ uEN | A 9 ¥ ugel
feferiRacr ater o9 1 SR 2 BT WEE B |

e YT 2 '

ol 23 7T B 2.1 4 Ry Ty ol @ g PreRiRe AR geR B

e @ fog Ted v sl -

.............................




2.2.3- Y&l T AT YQT G | | | »%ﬂmfam
el @ W § HEAr WWWWWWWWE%WW
T & € 3Tl BUT B WY H gl WwARe ga1 won & fgde o |

< @ -wg ¥ B gad @ fTR 99ead (aggregates) $ET AT & | 3T B
U@ 3918 B U (ped) FEI §, AR I8 e € A HY AR B | A=K

| REAr H T ARy W, Urey Uiveh qeell @1 SUelerdl, ersial
(mxcxoonoamsms)Eﬁ’Tﬁv_ﬂTHwﬁgaﬁqﬁa'a}mﬁmif}wfﬁmmﬁﬁ
ﬂéﬁ%lm?ﬁvwwmaﬁ?ﬁﬁwa‘@m% | & Frfafea &

1) Ude HUNA (single grained) : STET T ®] Y& &0 UH THE & w4 A
HRI B & SR R FON § Hag TE BT § | e 3R e 59D
TETER & |

2) WA (massive) : SHGT WA WEA B! B AR YEH W I8
(clods) F9TeY & | 9 WRIRIER 0R 3ME analfsa (puddied) wecr ¥ ok 3
FrET: C-{RR (C- horlfjon)aﬂ'réﬂ%l
wzaRIa (aggregated) : ¥ A g7 HOT W, qor Jfesra &

3 A %IWTWWWWSTW;—STLW@W%I
sﬁmaﬁﬂ%wﬁmuﬁaﬁh%&ww%lw%
IR W UiE UHR BT Geaarg &, MarT (spheroidal) | gfeesma (platy),
oo (prismatic). WTHR (columnar) TT @S! (blocky) |

aRefY 2.4 : R a1 WYE] qen geat faaer

P, ANy Fraxor AT IR
KEEZE Ranil]
1. | e MR e |- | 3 vfwr
(spheroidal) s 5 10 mm @Y P, A-horizon

@oFyg (granular) 4
W (porous), &

T B |
2. = v aferst (hgrigﬁ)mal)
(ptaty) - oA
e e ST (A-2 horizon)
I w9y et
I feaeT HaTel
T AT ¥
3. IS 1-10 mm =T : zﬁ-w
(prismatic) FHIfRrT ot # | (B-horizon)
4, | WHTER el (vertical) N-HRR
(columnar) Rl & WY §, 3N | (B-horizon)

e | 15 om % B @A
M\gfﬁ‘wtﬁﬁg‘rﬁﬁ '
' Tﬁ%ﬁgcbgr%sﬁ%ﬁﬁﬁ ?E?Iqw%ﬁr?zon)
wer (six faced)
A A Herd
T RN AT B,
10 ¢ @F &

5. | @S (blocky)

37




et
4w

2.2.4 ¥<T qra+d

e w AT TR SR B, 3 gaT # 3 (pores) B WY B A W a1y
qem/ererT o | MR e € iR urew gfy A sl gfAeer el 2 1 g ey
Ao el @ i o € iR onN el Wy TRl B, @ S 919 o @ g
sifedioTs Suerer wgt 8 gl &R ¥ 7 WA | gy JaT 91T (soil aeration)
%Y ufpar IeTeear et @ forg AEcgel 81 € e o <l @1 suRefy
IHS TG B, Iy b wepel @ (bulk density) T T BT (particle
density) @ aRafda o ¢l 3| 7T B Y T, Dy B URT gbrg e
(volume)ﬁ{ﬁTEF}Wﬁ(mass)iﬁ?ﬁqﬁmﬁmmm%\w
TQT BOT T T a1y WAl ¥ 1 g1 BT B9 ue, D, R $IE S
TaT BT FA AT & o e ga e € B § ol S Ut v SR
T sierar Ry flex wF A @ wu 3 e e o €| g ev uee
G o @ e WaeH e e weEer ® iR @t ? ek
TUTHTE (pore space) BT WA &1 &iar & safely 39 WH-Ia: 2,65 gem’™
arerar 2.65 Mg m™ HMT T 2 |

7T # BI9 BNl I YATHTA (pore space) & WITed BT TV Y@ Hed o
BT FT § FT T AFHA 8, SR 39 QN Bl B AIGA BT AHI FHsa H

arfiyererT f5am Ty 1) a1 # O @Ol & Uik B Y v | R S
g,

r% W}doo - o 3
DU YT .

51 T Y el (100 Wiere) 4T ¥ ¥ He™ W IuTeTer o1 yfwrd e s

% TP = (00 — % 3T

% RIS = 100 - [“ﬁ i Ea}d(')o_ |
% THTHTE = ) ~ B T 100
HT T

HET a9 & 991 . : :

O T Y AR T CO, I ¥ W = ﬁﬁﬁtrﬁrq‘rzﬁm:r
9w ol § 1 8 o € 5 vaws § e dftel @7 e yer Y
JYFTT (oxidation) ERT B .

Cs H204 + 60; = 6CO, + 6H,0

HET T BT GO HEqu qRITH Su=dH-aggaq afifpare (oxidation
reduction reactions) & S ga1 If &1cft & ok ¥ a1 o fafrs araat o Su=eA
araeer (oxidation state) @1 79 Y [T & | X 7T %1 arT arest 8, @ Fe,
Mn, N @2 S& S (oxidised) ¥ Fe**, Mn*, NO5y~, SO,> aiftre = if

B | SR 8T &1 G 31207 TEf @ & SR B9 (reduced form) 3reig . Fe™,
Mn*", NH,", $" 97 S & |

HE&T 1T gIg M1 BT ITAIT Jaeenant (oxidation state) §RT FHTfaw g 2 |
T, et AT e Y T ereel Sumae Refadt # urg Wiy €1 ot wfEw
T O R (grey) @1 el a9 WA B0 & 99 gar ¥ sroEi sifedior
SuRerd Bl B | arqafsr SefeTe arel gad Sufrg e sf aet @
yeTaRl €Al (alternate streaks) §RT TEETT oell @ | Rrae) (mottl ed) arawery



forg @&y 7€ BRI &1 ,
PR A BT D [T I1fSF arp-g Bl 8 oiEfs Mn @ik Fe &1
a3 araReITy el JaT ¥ uredl & oy anfawre (toxic) BRI ¥ | g6 FaTal

(neutral) G &RIA (alkaline) Y= T&T H Fe'', Mo Q1 o0 geUINS®
(micronutrients) €T 3T T (precipitated) &1 ST ¥ fR SHaT Y B
AR 2 |

9ier 939 3

ﬁqﬁ@zﬁgﬁmﬁi&mﬁmﬁwmﬁwwam 1.2 Mg/m®
TSI HUT T 2.6 Mg/m® B |

.....................................................................................

2.2.5 ¥aT oidl

ST 5 o9 AR § et gl WR U1 W 9Tl |Wed 9 ugref 8 G ohew
@ foTT aMaeasds & | UTgUl ot e arsI=-arsieioiy (evapotranspiration; 9 @
faftr T o, ofRr enfe @ g1 9Tt &1 aeR Rwerm © forg, faeras
(solvent) & wu # ofiw fafir=y arffsranell & fow AR @@ @ eawaear gl
2 I @l STl aRjASea Rerfaal aur uredl @ ugfa @ oMy W -
=7 Bl &1 &1 © Terrer (water content) @ FEHT B MR R AT AT
& IR R Afeger fHar o e 8 | T dR W O 9 affirefdd s
(oven) ¥ M TR H&T & THM H B AT GHI B AR TR BT W § |
mﬁawr{mg , IF WA B S| B WY &1 el (0, soil water content)
HEATT B

3R gHIIT BT © iR 50 BRI (capillary) W a1 @ WR &I ghg D gRT
AT S FHAT B | Ted DRIDT oAl § g6 TAG B BN SUR ggl § i
RPN BT A BT 3R Refarg S a9 of arar 2 |

Rt ol B W T e ¥ @ o1 wear g, R o T @ w qer orh
BT GHAE A TG FH-PH S W B AU D YR W T | F{O B B
R & | Wl W1 "gT fteriad $RON | FH B GHAT ©

o T BRI (soil capillaries) wee 2R AHY 78 8t € |
o TRERN @ B geerdt w2
o R ¥ 91y 3R (air blockage) B # |

qrI® T dTell e Te[el TS ATl JaT @i e XY MY 7| W A A A
el TV PR Tl 7 |

9T St (electrical energy), faMa &oit (potential energy) Tem wide St
(kinetic energy) freTee Wil &1 e Sull (freeenergy) S1erar Sl arawern
(energy status) HEET & | HIMd Haw aravel (standard reference state) # T
T TAT g Wel DT qad SHoll @ §rd % Jar o faia (soil water

a1 B IO

RG]

el A BN 5 go
T (surface-tension)
B &G D GAE D A4
(perpendicular) 9feT gTS
wag ¥ T I T
B Wy F gy fisar
AT &1 39 a7 @
T D ARG T A
T 9T 3 3R FTDHe
T &5er (surface
area)aﬁw FEREC ]
B forg amaes &t
(energy) @ w0 I Y
gfifee forar e &4




potmtlal)mméwﬁqaaﬂﬁmaﬁﬁaﬂsﬁ?wﬁmﬂwwwm

b ¥ ¥ a1 v 9 v Fuar SiaRe Reftl & eRY we W € AR
v, AT T e ¥ arsigae 1 (free water) 1 il SRl @ wde e fhan S & |
o T ardyE we @ fowa i YReE ©U R A W@ B (| T o W A
"aniﬁm me(farceﬁelds)ﬁmm?memm%\a'aTGra
P mem F g B g 961 & o AfgE (solid matrix) T STel B ey 3Ry,

TeTEoT & e Y& A FAl (solutes) B SuRART & BRY B ¥ | 5T

W fava e Myd RAAT (matric potential, Y,,,), THcar@yer fada
(gravitational potent|a| ¥,), aT Rraxy favg (osmotlc potential, %). % |

- Wﬁﬂrﬁaﬁw

W%www%wﬂaﬂwmaﬁm&mm(wﬁﬁm
A R Rk e d) m@%mﬁaﬁéwa@rm%laﬂ#
T Y A @1 ual I P g omH AR UR WA B o 87 (core) W forg Mg
9 T B A B forar W 2| S e/ # 100-110° € AOHEUR
[ Wen & oY R W awe far s 81 981 §RT W g WA B A
qeT & 70 T A TE @ A7 B yeRfa w2 g & T @ 9w @ e
H BT FI9 Jaford dxIPT §aT B 3N verell & fAu 1T qeg e SFerr SRy
W WqE A F G Jo@l ArIad g a1 .

gyt srerar Riog & IRUTFRERY JREILT: [HETdGyu den ST waurr
(hydraulic gradient, &1 & &1 %9 & @19 Q0T [caIByUl & HROT & arel]
T HT YAT8) & HIROT {B Tl PTGl WU F FYaTHd o | A Bl AR
TS B # | S A B ag A Aoh & A @RI ¥ waE w8 o
2| 99 &7 B o g oidd eiRer (fidd capacity) ¥ FET wWar €| o9 99y
&1 | Tl faRIfia B} @ & a5 91 SuH! ARH AT Ul P GdE | T
aTel 9 (evaporation) @ ETRT & < § | & ol N T B! Wag © @
AT B HIROT A WA B O | T AT G S L, e 2 B e
4T B IR W B v FREm (wilt) AT B AR § ) urey g N T
vt iU UTe a” o &, @ifdhs efaar ¥ 9.3 qeemy &1 2sq € ) vefd
ey AR TE R Al @ vl v @ qReme € WEd & SN e S el |
ge féar @Y a 4 RO § | 39 oraweyy F ey ¥ 9 Y A v i
(wilting coefficient) 3iergr wAfY ¥ wferera (permanent wilting percentage)
HEl B | YT A 3 T Wa G&T W (micropores) ¥ qOT YRS T HOW B
wmwmﬁeﬁ?ﬁmmﬁﬁmmﬂﬁﬁmh

vmwwwﬂﬂ’t

uTgy Wyersl &7 4T (plant available soil moisture) 31T fd SYeraE Slel
(total available water) TTq W &= (plant root zone)ﬁmwaﬁwm

ga7 @ g 9Te RAT (field capacity) ¥ BRI & do Y Ty favg B A B
weﬁﬁﬁ%lﬁ@fﬁﬁw ¥, UTed gIRT TE9T %1 W areil a1 =4 @t
AT P IR Fee § i 3 48 wer MR (field capacity) WIT R
oM (wilting coefficient) T W%mﬁwﬁﬁﬁﬁm%lﬁﬁ
AHRTOT, S UTET B SUTE 3T A BT Aeiewr aRe §, FET B WS, HREW
AT HEfE TG P AT gy g € o 2.2 § wew @ wmr wa
cafcic ki i !
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. Field cap arity >,

b3

g Wﬂtlng cueﬂ'ickut
] i 1 | 5 R |
Sand  Samdy . Loam St Clhy Clay

_ - bam  loam  bam

-Suil mxstum (volﬁme 5y
&

5

Texture of the soil

forg 2.2 - gor TN @ AffSE’ TR 51 To9 & 99 arr v dae

frs 22 ¥ 3 W@ O 9 & SR-ORY oA 9 I wed! anft 8, 9 @
SHE TN MY G TR T SUeed T o1 WYE W W qgl Wi ¢ |
o +ff, gicaeT gaTl TfRieTR Sy e GHS -] JUMT HH U ST WaT
BRAT B | IUSAYT W B IR FRA G SHASN BT A JeTp w9 A 5H TE
¥ femar mar ¥ |

FHEAE T @ FAAB A R A W IHD. AVEIID T 3R T 8
TeT W & rga R PR wwa § ) g9 §gH9 (humus) 7 g€ ST o7RaT ®R
W T @Y ST q ') 8, Wt SwdT oty (wilting coefficient) HT

mmﬁmmménmmwﬁmw T ATET,

yrerfies IR UR ORIE, a7 WXEE WY SHd WA @ ERT BN ® | gaT § wfaqu)

B SURAE Suerel T B AT B PH B FHA 2 |

iﬁamrm

) 35kgm/100kgwaﬂﬁﬁﬁmﬁﬂmmﬁﬂmﬁmGﬁ'\"’Skg
’ ma/]OOkgaaaﬁazwwﬁmamﬁwaﬂaﬁaﬁaﬂmaﬁmm

e BRCH B, 9 SR BT AT PHROT FT E WhT § ?

......................................................................................................
.....................................................................................................

R N R N NP RN N N R PR TR RN RN

& Yrddl

| 23 Sfds tnﬂa -~

G‘rﬁl’cﬁ e (blologlcal parameters) ISECESIIEG Uﬁ?r wfeAfera E’I?f %\' ‘j‘q’r
HECQl AT 9 € | werfy W gl §a1 Gege ol e e 9 g F
3 HET B gdvar (fertility) ﬁw@gﬁwﬁmﬁ%wﬂmﬁw
(macroorganisms) ¥ f= 7 sl W @ W7 w@HAT € 3R et
(microorganisms or microbes) ¥, R Ry Qewraed & < o1 o T |

ﬂﬁi

a1 ora
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H<T

el o AIFRIRITgeiEB Aol 838 § UETRTRITANT 2o raT Wb fmforanfy
(legumes)mmzﬁ%ﬂmﬂﬁﬁmmwiﬂﬁﬁ\Errq'ﬁf
w9 vF T9 dsnfe (A8 AR=a (M.W. Beigerinch) = ®ferl a5 g
TifreTal (root nodules) ¥ SaTy] BT fiemen @ 39 a1e @) gie & T |

S | U el © ﬁﬂﬂ:ﬂﬁv_ﬂ (inex‘t)ﬂ'&-"\f"aﬁ?ﬁg‘mﬁ TH UAT HIEqH
2 = TS HE= fr ﬂﬁm N vufea (nlllcﬁfi'nn_gé Nl Gia=ers (\iighla)
3R by ved € gofog 3 Sffad 9 RRE| A W AETY TfAfafera)
ERT HET P Aea H aRafia ax o7 § ok Ha § 9dve a1 BefE o
forerm < 2

Ter ofdl @ & g vt ¥ aeiiea fear wan @ A €, HE aeRafaeTa (soil
flora, ared ¥ wafe) qerr Far wiTea (soil fauna, SRl ¥ Wafm) R
MY ST AT & IR TR w TR (macroflora), J&d avdferaTa
(microflora) , % WTTGTE (macrofauna) T W& WIfUTSITer (microfauna) if
IufeIiAe v T & | W g7 (surface soil, 15 cm TERTS 7% &) if wmm
Y W U o gl WAt @ we B w9Rel 2.5 7 A T g

wref) 25 g TRt ¥ U W A 7o et @) e S

T weE

wfer arf Hex gferrm
ST (bacteria) 10"-10" 10°-10°
fegRiE (actinomycetes) 10'2-10" 107-10%
FaH (fungi) 10'0-10" 10°-10°
dare (algae) 10°-10" 10*-10°
HISINaM (protozoa) 10°-10"° 10-10°
FH1EIET (nematoda) 10%-10’ 10-10°
- 377 WIRTAT (fauna) 10°-10° -
Ham (earthworm) 30-300 _

2.3.1 9T evdfreiT

et Her # i Seares SiEl o1 we Aewyel g wHe Se ued 8 |

€| greul qT UTeY Wl @ FRRR e § g1 geAeial @ fmor # weraan
et & ok SO ga1 @ 07 O, HeT W9 (aggregation) , A fafwy
&I (cation exchange capacity), TTel, 9T T WY¥d Twd HROT &FT (retention
capacity) ¥ GREE B W § | HA% w9 W o) g oS el @ ga
B N FAMH a9 Srercl 2, Ty aY Wed (compact) 3R wH=afiq & W

B| 99 TSI BT & (decay) Bl § O 9 R 009 § oiet AN arg 999 B

S 8 | gt @ geandl § S |, YeeamsRies, wak aern dare 1
IS wgRar @1 wF A I8 ¥

a7 (bacteria), TIW TRIE YR if YT T arel 9a1 ofig § | 3 Aiferw
(primitive), IET &, THPHIRMEAT (unicellular) Wfig & § s uoleRa
(chlorophyil) T&T 81eT & | F&T ® STy W Sa7al 81 § foriet ofikae sega
T 1.5 x 107" 9T B 2 | WAE qeT @ Ui FeCAR &5 F o7 300 |
3000 kg Sifde Sfamo] O SR 8 |

HfErPTeT SiaTy] HIRISIY JRADT (clay) B S qoT gZF9 (humus) Saeified
el 2| a1 if S de gar % ueR gen Weraradt aRfRkerfit (climatic
conditions) T R &l 2 | Sfigre, e % foru WM S SerdA
(neutral) ¥ & &Y AEIH BT THE FYA B, ier pH 6.5 § 8.00 B 2 |




gy AT ARUTTE (heterotrophic), ST &Ta+t Soif e BT wifeer Hrefen
gerelt | ofd ¥ srerar w@uIfT (autotrophic) &1 Wdd €, S U e BEFD
@fs erTefae ARel § U B 8 |

PfaeTHarsRIEIT (actinomycetes) ¥ U T[0T B0 & W Waro] (bacteria) eI
H9d (fungi) D 99 ® BT 2, T8 FHI-BH dad 9 oia] W FEd 813

RO argofiET (heterotrophic-aerobic ) Sfid &It § o 37 glg @ forg "Wy -

FRRS T, T TH (optimum moisture) 3R A (aeration) B STERE Bl
2| g pH 5.0 9 T &aT & @ 3T ial @) Mafafy w9 8 o g |
WeAsfads ol ger @ FEfe geet 1 Flea (degrade) FR <7 8

fp A v STy ok Haw |- TR R AR N © Fife s glg Bl R

w9 2 £ 30 B 7T |f e arer erdfe smfirel (residues) TR T
GﬁﬂTﬂﬁ?W(fungi)WWSBﬁ?Wﬁmmgl
Ira ¥, A T BT BRAT ARY FIg & g o 9 fufem B oM A
FRfE e siar] ok waw g1 el e Ry 1y 81 £

Fae (fungi) TRAMT I7Y 81 & & ] & 73 e €| S wrdfe uerel &
ﬂﬁwﬁ (tissues)q_\’Wﬁ%ﬁm(‘saprophytic)mm8l Ell
Teralt ofiR urgq urver # Hecayel qfHeT e € | uftm e § sael B ae
10° 9 10° 9% Bl & (WRVY 2.5) | A e Sfaroget @ W @ a9 Bl 8
AP 3T B FTHE GG SERT Raaer € 8T 8 | 9 IgHed s dRS
T geT waH! B SuRefdy, faver qem wfafafy @ wifed s § @ wEew
HaT Shamei & HRST o 8 81 &, $d A% I8 B & b srd qarsl A
T Afe TEr # B ¥ | R A [aeie argend) den aRafd 8 E,
ey 5= HaT # SifaworT a7 Blefe dw@l & MR ATgf @ Snavadhdr
B 2 | zwfy, 999 @R (aeration factor) @ HRET Rl ST (coarse
textured) AT T # Bl BT AT ARG TS dlell Fhard! TaT DI AL
arferes Bl & | geaw war SR (optimum soil reaction) 45 ¥ 65 @ pH®
97 Bt 81 R Y, B 7T Haw 9.0 76 BT T pH IR PR A B |

771 ¥larer (soil algae) gewaet, yoigRa &Y (chlorophyll containing) Sha &l
g O wveraw uuiERed (chlorophyllous) dreq gl Wﬂjﬂ?ﬁ (phototrophic)
2| 7e7 AT UHHIDBIG SfEl @ wa § sier dgAd (filamentous) serr g
(colonies)?f\)?ﬁ'q” Wﬁwmwwﬁ%ﬁﬂmmﬁwmﬁm%
IR O T B UHTT B T BN oy ) BY Yard wWafdal (heterotrophs) &
7 |f 7er @ v & A A0 o G 8, gw darer Wy (symbiotic) W
§ Oafh 7 FEed e B € | T qer vater g @) el At 3 den
B JI B arell We Weeqel argHee Refrat B ¥ | geaw wfafafy
@ forv pH fafd=1 fasrel (strains) @ forg B=1-Fr=1 gfen 2 | Qarad 721 AveeT @
fomfor - weTear ¥ €, P e gar § St SR
(biochemical transformation) If SaraT drmer <€t & | A gay & BEE ugref
wR if B Arrer 29 ¥, fe-sRa daret (blue-green algal) @R W T f
ARG B AT TGT <0 & | A THF T[T ARG @) Iy Biededl (tropical)
Reftrdl & fog weayt & £

2.3.2 =T gifoTerd
et | <& arer Her Wi (soil fauna), aTeu St @ REe § e

FIITRISTIe o kg ATER 81 & | 96 9q gkl 79 ga1 w® R g @ 9

W ehlel TFeR] (mites) BT §HeN B W1 2 S g 9a9 BT Bl fBled #va

Y& B Iporacdar

& grEd

AR P o

waad (ray fungi) I
STETY (thread bacteria) |
HEd £ |

D] PT FTATE
(scavengers) Wl

TE I AHAT B O &
¥ divg wefE vEkh
Bt oy ugrf @ fufey
PR 0 & o faftee
Siramy frefed wE e
gakg Rare
Ay B WS B ¥
TG WA T W T
et gwr e en &1

FCTH A /T W

drarefry smarel (algal

population) &1 TH ghg

TESH B AT

_(%weathering) DT Yt DRED
{

wHeddl (symbiotic): TH
wrfER! B T-geR W
& e 81




frr @ oty 9< wog e Wl ® | T WIS WIe @ e SErgs) B o
@ oY € W 9 ureA-e (digestivetracy) ¥ WiEpd wEd | W % A
o ) TR SR ST ST T Y W STEAT ST 2| e At
3R agaTad ¥ U @ dre e a7 Ged oifrea e widra fawer A fear
AT R |

YUY (carthworms) : DTt & o yeTioral Wg el €, e wrard gae,
JETHR AR A= ar arelt gl & 3 i ger-gerel & W ger A
SuReT g HHEfRG St ot W @ W €| wiie gar @ gun forar s @
3 wur ge7 el (granular soil aggregates) & O # A B AT AER
ferer fogr omar & W wfiany] aen @few uid a@l § 99g B 81 9
WorT 3 Rie woiaRd e € R ¥ 9w uredl & foy afde amErae 8

T AN Ffuled ey aufdre g 8 ) F e Ted aeh ST gaml |
afere grg WG § R verer aeien et @Y el WD FAT (lime) WA g
gl

W?’?(mo(cs) mﬁaﬁﬁmmiﬁﬁa‘rﬁﬁmmmﬁﬁﬁ
mmﬁuﬁﬁﬁnﬁm(subson)a%aﬁﬁﬁglﬁwﬁmm
] 3G HET B ArATASAT BAT B |

'Iﬁé(ants) iﬁégﬂﬁmﬁmﬁuﬁmﬁaﬁﬁaﬁaﬁaﬁm% ¥ areg

- ST (residues) P @I @ 2, Wﬁﬂﬁwaﬁﬁﬁwwﬁ
B _

g7 gielsriar (soil protozoa) : ﬁﬁmﬁﬂﬂﬁﬁﬁﬁﬂﬂﬂ{pﬁ | 93 B E,
SAFT AT GG HgHH (microns) W AT FH AeMIEY TF BT @l Al 8|
TErSTa T arad (aerable) HEWRN H UG SR 2, wfdd Hw B MR W 3
HET P arard) T R T Biel AR B R € | SUArS (fertile ) WaEl war |
10,000 ¥ R 10 ART 9% WSt 9 U™ a7 ¥ 8 ¥ € | ga1 Wesen
fauder argdesy Raftral Y 70, sralal 921 Waary 31 S JaT qersial
B I0eT STfere. WE HR-on & | 9T A weraen o g Mled dr w e
Tl 2 FfE 3 Ay qen WeAeRids @ wnd ¥ 3oy 3 ww ger &
e I B AHS Wl BT gAY T § 7S B § |

fAelE (nematodes): gaT ® TN @ 91 WE oIfdw i WW arel W
gl 3% I (eelworms), SR (threadworms) Sieral MerefH
(roundworms) «ft weEd & | frictes o s (decaying) wrdR aet B @y
gaq ‘Iﬂ'ﬁfﬁﬁ (saprophytic) FEETd &, Sif Eﬁﬂ\’rﬁ T o Feets anfR @1 @
g O gvweY (predatory) TuT W ST UTEU @Y WSl ®Y @R & @ Uvondl
(parasitic) HEATH & | FaAONT g A FaT A IgIT A iF wd & o

T 3 T G @ e aft & gfedn @ mew 819 € wify 3 o
7 B FHGHR HRI ¢ SR Friere W wyfia ger # ST Al wreul @ A @
forg FagTeNd g1 € | BAell @ &9 B HAA AT (crop rotation). TS
(ploughing), @A FaRa! e @ell (oil cake) Y @ WalFT g7 fHafae favan
S e v | et @ FEfa we e wed wwd ader ga7 ¥ el
(nematicides) varat &7 g7 (Fumigation) 3 B/

@Wg (viruses) ; affergemeeft oxofidt (ultramicroscopic parasites) ) 9T o UIQ
T R ™ dag (multiplication) % fore wag Shifde g (host) &t
el (electron microscope) ¥ B TET O AT ¥ | IS w9 W AW
el A7 (nucleic acids) BT & W WEW @ Wi (shell) ¥ wa &1 war |

SaRer ] weitdtar Sfarey (parasitised bacteria) weemy & ok 3=




wfraTopsisl (bacteriophage) @&t €| 918 3 gy & forg HEcayPl Shame wiw
NESUCRE! (nhlzoblum)?ﬁ?@Wﬁﬁ%ﬁﬂ%@@ﬂ?ﬁ@ﬁm%I
HfeceT T HAT # SURYT PG Ted APl Fi s e o 8

AR g9 ORE W FAT H AP YR B § AR ST W R 2
233 Ha1 Sfial B Qe e

- 7er <fig, faged, HYRTOT U1 RURRYT & §RT OTET T Sl B Sl A
weeqel e P ¥, R g oiie & qura ofel @ S w8
# | el g @ S arell Wed e, Rt g7 o qen uey
q@wm@mmgmﬁmaﬁwﬁaﬁaﬂqwﬁw@
(humic) UETT T FLAYY, AREIOF BT Sfdd THIERT (fixation). @i
IFEAE U A IS el BT GEASTAR WURoT Tl &1 BT HOHET
(granulation) & | Frferfed arg=ast o g9ah ==t & o R

Waodva (biofertilizers): YeASHAl & HIGA (cultures) B & RATHT IUIRT
greet fRerferal # @ sre@T ga1 @ WAMT (inoculate) T & forq f5ar @ @
ot UTRY OIYe Tl S U g W 8 | SHBl Sge¥d IS Sdwa!
B T T Her B IF el e AE 2| BY el moel B 4 W
aTel HTgRIAA BT AHIHIT (fix) FX I« &, F Igereia (insoluble) wiehe
P ga=Eiet (soluble) wdf # 98¢l FX I8 HAA & oy SUTE X o 8, U
el # WIE YT B P oy WHR TR grael § a9 (biomass) HEeifdd
oA ® AR FERT (compost) R wH WS (farmyard) Eﬂﬁmﬂ G
fageT @ uiFa B O $R-T0 T TR T Serar RaeTard fhawr
(wbstrate)ﬁ?ﬁﬁrﬁqﬁﬁaaqﬁmﬁwﬁﬁﬁwmwﬁwﬁﬁ
(inoculate) farar S =@rfew fw=y 98t Wifaw frarfafr o ey sk @fRa
(accelerate) Tam W1 | |

75T WHTEA (soil aggregation): FT T a1 HI IR Wi Rerfat gwme
S, &1 AHEIT Bl GEih] WIS WY A RS et PR 8 e
SUES 2.3.2 # ¥ Hofa (glumlatlon)’}fzﬁqaﬁaﬂﬁﬁmﬂ§zrﬁﬁTJIHTQHI
Ed WS fl AU &Y IIEl F ERT G GHEAA B 99T At ¥ | @O
Jerottat g AT 819 arel M (gum) sk diefienTgs (polysaccharides) 1

FEIIT (soil aggregation) B & | YopietdFev (dzotobacter) |
?—Tl\ﬁ/}qﬂﬂ (Baijerinckia) T TSTHIH (Rhizobiun) T & Sedred &
arel SHATpET & SETERT € |

TR9R® a¥l@ (cultural practices): TF & B B Th & WM W oR
T A WE Y @ qeolig $9 Y W S 8T A 8, W 9 W) oW 8
ST & | BellaR UTe" @ §IRT el AMaqe I GRS 9gem
(unfavourable population balance) e &1 @rem 8 | Ri=TE, arellg Jameil # = AT
W(InnuwWWW@ﬁi’QﬂﬁﬁﬁWﬁﬁmaﬁ? S Reaw
'gypsum)mWWﬁWﬁﬁWW%WEW
(fertilizer) TJT WIS (manure) FaT H T STeA T ﬂﬁiﬁ?ﬁ}f AT Bl
931 T & |

. Wwﬁaﬁﬁ%ﬁﬁfﬂ%ﬁ:ﬂaﬁawaﬁaﬂmﬁaﬁmaﬁml

,aml;r:ﬁra
Rt vt &1 sfom sexf 4 9Ry « ‘
) Wﬁaﬁmﬁmmwéﬁ% ....... s ¥

i) HID YA ... B B BRI ..o, TS Al HoT § W
;] E

T B I[oraer

S

BEE T ¥ ONE awdl

& Wi derdHe &9 §
f : .

(mineralization) EWEFHFIT% |

geoial & g e e
waga! (cultures). '
el # I @ fa @t

TR (inoculation) FET & | -

e H AgHEd AR
BT gewaial FRI ATZEE
Qe § oReds
Arggror AfTEsor
BEAGT B
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HAT

@iaige (colloids): T
wo] fT=® & 14100
AT (nm) stk wfy
TP T T9 Y
et (surface area)
Biem 2|
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Ciii) T e WU G dTel /T S Lo gl

W)‘IaTﬁﬁtrﬁa‘ragﬁﬁqwﬁma“aﬁm{ﬁw ................ asn

2.4 wifas-xrarif<ie grad

mqﬂ%ﬁmvﬁw@aﬁmm%quﬁﬁ oY SH ATl AR at @
wTfae el Qo @it @1 T gam | sad W oI '
it aiR faferls T @rfdre agar ¥ oy o & &R 75%
F T ¥ | 3 R i) #§ Ryferae @Sl @ arftear gl 2| gaT @
3 9T g U @ AGEIS AR TS TSPl BT I BT © | SADrafID
Heg Jofae &k Fius 9g & fforact @ g9ar 8, e Hi¥aa st
WWWMWﬁﬁlﬁqu(prlmwy)@?m
(secondary) @il @ w0 & gRifte frar S € | s fgdiae afer

B 3T TS @it dem SR (iron), Wﬁ?ﬂ (aluminium) 3R ﬁﬁ%ﬁﬁﬁ
(silicon) & aiferrest @ ey firer wmam & ofix SWebT ST 0.002 mm & ¥
BIaT 21 F HiyeeT o9 (clay fraction, S FaT Hicilss) Bl & ol JRIPT
@Sl (clay minerals) HEATCT & | BTEE Teh (FTAF Hlatgs) T& w9 A
uredl iR orfiTe U W el @ FRO B € | J P TP BIeT AW T B
#R Y Seral ¥ wUraRa -8 9§ W 8] avE O Hal % 6 ) gl
¥ (s0il humus) I 8 | T GGl & didlss! &9 BT A8 37 &0
Ht &R get g3 UTEU Wel @ 4 €9 (cation) 3R UM (anion) B
fafrra @ forg SaRer 2l 2 | ety «ifdes, e ik ST i
mﬁﬁﬁmww“ﬁﬁ?ﬁ%lmmﬁwmmﬁ%aﬁwﬁ%
AT B BN B R Aifoa Jur Aifte-saate vy 9 qed areda g
e

"ﬂﬂ

ﬁwaﬁmﬁﬁwmmﬁiﬁwmmaﬁmaﬁw
am

2.4.1 Hﬁﬁfﬂaﬁ @l foreed m%Fﬂ

rfdrerter gitrer BTG # B UER BT SR AGICAD gprgAl Bl § -
ATEHADIY (tetrahedral) 3R ACHABI (octahedral) | TTFHDIT FHTS
Si0;” & o Rifdrete ot sifeedior sl & w9M ) W) 2| TGS
T U ACHAd B WY A Bl & Rrad Vgtm, e serar Siikem
A Sffaiior Igar grgifede ol § R g € | ageherdy IR
FTEHADT FHISAT ATT-3T THSI @ e W IR FaRT a=a g4l 8 | 37
wegeelt @ B 2.3 # o WU A fawrr €| gt g avd @l
fgarewearaa (dioctahedral) URT FEd § TAT ANRRW g4ET 9=d &7
fareweaed (trioctahedral) Uve Faer |

TIEhAAT (tetrahedral) Tor arewea (octahedral) Tt fRiferdre gRvere &
TR Agmrers gO1gal gl § | foheeal @ 3fe} 3 el (shared)
St apen & g fIf u=al & @t <sddt € (R 2.3) 1 3 o= |¥en
Wmﬁﬁﬂwﬁﬁmwwﬁmwﬁmmﬁﬁ%‘l




Tetrahedral Unit Tetrahedral Sheet

Octahzdral Unit Octahedml Sheet

fa= 2.3 : Rifade gRyaat @) g

fyfordel @1 ¥ WM ATIY (architectural) SHTS (8i0§~) s§d et Byl # |
fafr= Riftrdel o1 mufre wu @ 39 SiO!- THEAl ol U6 TR @ e B
W & MR W wffae frar o wwar 8 | 39 aRomeaay fafeeel @1
{AT G (continuous chains) TRT AT 4™ (three dimensional)
RN g § G 59 9 W R el & 15 FEatEa (linked) TRSReID!
& o e s 9 et £ & T WeeT o i s
(geometrical) T 'aﬂ?f (electrical) PRSI T Tea A=RHAT (interplay) ERT
R U@ agerad IR qUT Th LA WRd e 3% B g &
I:1 Y9R B WA HEAN & | IeTExvm: danfor (kaolin), e ar freed
THIS O U reha@ T IR &1 aguheard Rt & 9= § 9 Bt g

2:1 YPR & WIS FEAR & e, ACHINArAge (montmorillonite) | W
T TIEHADIT UG U TEHITT R T SRRt STEWASY URd @ |
IgRerd B § o 2:1:1 UHR B WS W B § | SITERon: Rl wReg
9 qeBicRY 3t (mica) TRA @ 919 FIAST (brucite) &1 WA BT 8 |

Riferbe aframt & arigert @ Pror emdvr ReRm @ o & o freed -
WEAT ¥ Uh o B oeN W Mg @ eruwr @ar ) ReRia eoaren -

fwfia B @ @8 AP, Mg® & fRenfid awar & ofR orere ey o9
el g & o ger Rod dar &) g pH e sy off g1 &
OH™ @ H* et &) ot srerar 9w @ @wor fiwfm 81 €|
fRiforae gRYereT ¥ evraat oY suRafy & FRw, a7 oo arae) B gar o

# Eﬂﬁ% (’ﬂT?Fﬁ B A qEAT ﬁ HeH B AEa\"‘l' afg ﬁﬁ’qﬂﬂiﬁf(exchanger) P

T &1 TprEn
R
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g R aman

. TR 9 ger

ZEA= N oEa
ST YA (cation

adsorption sites) &
T B g 8
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e
a‘rqu'ﬂs

,amzfﬁ?ﬁﬁwzﬁm‘ﬁzﬁiﬁaﬁm@a%éﬁﬁwmﬂﬁml

| wmmagﬁmgm%?hﬁﬁwwﬁw%‘eﬂ? 1
ﬁﬁm%‘laﬂmsﬁﬁmﬁﬁm@wwﬁwmwﬁ

......................................................................................

......................................................................................

..-...._-..-n.....-.un....-..........-..........-.;---...-i‘-.--.------------.. -----

. 242 qmmmwﬁﬁqugw

amgA faf @ (ion exchange) Te ST (reversible) uﬁﬁ?ﬂ 21 gt o, e
PIATE O T PR AT T D AR B Ier BT 2 | g iR g
P W S B PrArge! Fa b B 8, S, Maeaw &= ¥ Rug o @t
RfrEER o W Wag e W ST ¥ | e R @ s
g¥rae AW (cation exchange) 1=ret #omg= faf*=3 (anion exchange)
afafrarg Bt €| 998 W aeifya B9 9t ge ¥aT e # suRe
YA @ W AT SR ¥ | SEERT @ oy, SieilsS) wa W wufer
Hioerd e a1 fRaad F.2H" el & |y g wear 2

a7 - Ca®* +2H' - Fart, + Ca®"

FATIRIT A & ATy ) amar onaq fafssa &wan (cationexchange
capacity, CEC) el &, Sarevvra: Ca™;Mg™;Na" , K, NH, anfa| < 78
@ﬁwﬁmummﬁw%ﬁﬁﬁﬁmﬁmawm

R &t & o it e 3@ g (oven dry) F&T # UG QG D
JACHE! (centimoles) & wU ¥ @ ¥ W) |1 (HEAIE® (monovalent)

ENTIAT BT gt (divalent) 3T rEgieies (trivalent) eFTIT @Y 3w

Mo A A Rt fhgr o o 21 e ffwa gt § o
%%ﬁmmmﬁmmmw wm%gﬁm%‘

Al3+> Ca2+> Hg* > K" >Na" >L1 '

TS (sandy) qmaﬁa%aﬂmﬁﬁwm(cm)mamﬁﬁwaﬁﬁ%
FIT%H RIS (coarse) T Arell HaTeH # HRadT oY ggasy BT AL W
HH BT B

MBI garelt &) g A ewar pH o |19 gl Wit 2, 6.0 ¥ .9 pH
W HRRPT GiST B forg amawr amenapa Rer @ren 2, W4l 6.0 F HW pHER
WWWWWWW%W%WM%WW
ey wrEgifoda el (exposed hydroxyl groups) & ETSEIGT @I 39T
(ionisation) /T B | R Y, 980 &9 pH R garga Rffra aman ammaa: &9

CERf

Wﬁrﬁw Wﬁmémﬁsﬁwﬁvﬁmaﬁvwﬁw
wﬁWW%IWWWWWGﬁ?%ﬁ&m%
B ¥ | SSERYT @ fy, eTggIor Sl T AT 9a B pH B ywig et

"1 Al R Tggie @ e B 8 @ gaT st 8 oY @ R

UReRERY ALY s Ry & o € ok uredt @ faw v (toxic)
B wE ¥ ga ok Aifan st o1 e fAfvm 8N w ger e 8@



A T et W et ot

St 2 | Bfeeran offe a¥e FUl B R e (aggregates) I W e
B B

s fafvrg effee frefefea & forg wers 8k &

I @ ISP T WIS &FAT (nutrient storage capacity) Fai

s U (salinity) B gEATET BT AT FRA H,
s TH B gTERar B ke B A, anfy

243 W< pH- 3clar a &l

el ® U S arell HY @ Jfered ArEdr & o | ad B9 @ oy pH
Thel g1 AT | qa1-9et T (soil-water system) T pH H&T WiEwRI (soil
phase) & SuRerd BGSIGH Il & Wl afer o7 e 19 (approximate
measure) BT €, W8T 9 31fqaford (undissociated) v&d & | &1 3r%eIdT (soil
acidity) smE== (jonisable) ETESIT At aferar WerH! (protons) @ HIRYT
At & | et HY amae iRk Wy €1 oy 9 399 U Wi € o
freer SUWTYT § 9T AT B | S773Y, TEG § 6 39 o W F B

areeti Rt &1 fA|for

TET B SFRATT A HRT I B WR O R AR §Y, e Blgged &)
UGAEH el B RO Bl 8 | 95 B9 pH (<5.0) W YgfAtad gamaei|
B 2 el A(OH)™ & ®q # 5 svwfed ((hydrolyse) 81 e 8, &1 HY
A Fa (release) BT 8, aFen & ford STREAT BIA €150 A 6.5 a8 B
pHOR OH~ e &) suRefy # vgfafem, AOH)? sl o wRafdfq =
ST B S iR W e ity gl (g SSgiaurss aen HY amad e
g O Ha1 @ srrar @ iR ofdw gomr & | arfufrarel & wheg a9 W
Fr=forRed w9 < forar < @ © ¢

AP+ H,0 > AI(OH?** +H*
ANOH)* + H;0 — AI(OH)? + H’

Al(OH)!+ Hy0 — AI(OH); + H"

L. mgmw&waﬂmwﬁwﬁf@ﬁaﬂ%mfﬁmww
Na"+H&T ~ 9@ — H' ~ 937 +NaOH

Vel &R 984 8¢ OId ® T g8 W & AT 98 g e H R @
8 3R a7 a1 B IR BIS T B |

2 g%fT %w G\l‘r?ﬁﬂmam H%nﬁ-cﬁr mwmm |31Ta (carbonic acid) 9T

Na’ - F&T + H,CO; — H' - HaT + NaHCO;

EER NG U STS e # S0,, SO;, NO, I SuRerd Bl € &Y a9l &
EEICR LA stg?HgsoﬁquNofavrﬁﬁ%,ﬁawammw

@1 TorEr




b A

arvft 2.6 : U T pHWR @B T & TAT @Y g3 3 Jraeasar

a1 & fay g 9 vu (pH) 9%
yor freiew &1 | WA & fAy 93 @ snagwar
pH (T= CaCO, ¥ TH/gFS* W)
: pH60 pH64 pH 6.8
6.7 1.0 1.2 1.4
6.6 1.4 1.7 1.9
6.5 1.8 2.2 2.5
6.4 2.3 2.7 3.1
6.3 27 | 32 3.7
6.2 3.1 3.7 4.2
6.1 3.5 4.2 4.8
6.0 3.9 4.7 , 5.4
59 4.4 52 6.0
58 | 48 57 6.5
5.7 5.2 6.2 7.1
5.6 5.6 6.7 7.7
5.5 6.0 7.2 83
5.4 6.5 7.7 8.9
5.3 6.9 8.2 9.4
52 7.4 8.6 10.0
5.1 7.8 9.1 10.6
5.0 | 82 9.6 112
49 8.6 10.1 11.8
4.8 9.1 10.6 12.4

«difeew gl § 35 & A ofd) Y 2.51 § pen W F Ay, e

NG e # g T $ Yedel (direct) @7 URIET (indirect) WHTE HIHIRIT:
AT wael gy & U B T, 99l 5@ IR (magnitude) fafT &1
Rerferrt o waer yonfort & @l gged W& £ v qaT # wieral
(legumes) W FAT Qlel A TR (eI TR KT €| HY WH W AGdT $7
HHA IR FAT B WG TSl § | T @ & (NPK) SeRep! & |- oA
SEA g g, 7IHI, SaR qT S B USaR ¢ S § | -3 HHdl A
AN ST & AT AR B B GG bRV T8 ¢ o W= waell 37 9w
gfy & farg < AMAREAT TSH (soil reaction references) wH= el &1 €|

arr a1 &1 Pafoy

qeT eRaT 9= &néﬁqf%r (high base saturation) WTIIAR WX, HIfEAH & | qeO
e R MET 3 997 Beet B FURART & HRI 8 wHal 8] g1 DY
&TRAT <1 YdR ¥ 8] Gl ©

1. el aftfym & orER 931 A gemeia Tt § Sa-omEed |

9T &TNIG B 9T 8 )
Na:COs + H,0 — 2Na* + 20H™ + HaCO;

2. wwﬁcmwammmwaﬁzw&mﬁaﬁ? A ST -
. ¥YUEd B o 3 W,

CaCo; + IH,0 > Ca?*+ 20H" + HaCOs
3R 72T el &1 ST 2, TifE H,C0; U6 gde ara |




GINE I ARG IR LR R

SfYepTer TS ATSEIS Bl ASKC b W4 # Wi (assimilate) FR A B AR
AT 94! H1 IUTAT (oxidation) Bad AT ARFH # & BN T, T
o HeTd H ATggIe Uil o Suerey wEl Bl 8 | WY o o
FESTaags! © w9 # IEafT (precipitated) B W & 3R def B dive aal
& wq ¥ Suerel TEl B0 B | piepe #) e & W ¥ iR Uive o B wu
¥ Jerer K B T | SO TRl H R Aegd 7 ureul #Y gfg B 8 Wl § |

qg 93 7

&1 B ATl 931 ¥ UgfAfrE @1 4fJet 1 aoiE aifore | sa wffer
gt wfEiy @ fora | :

....................................................................................
....................................................................................

....................................................................................

TSV, §9 SHIS 8 Al FJaT B TE o1 Jedidd o & [T ugget &t
&g # TERIY | WY UER B A WBR B AT B & SeTeNvi: Jife,
Sifde T Aifdes- s | 9ife g mafie w9 @ ga @ gued W) R
Y ¢ | faf=T o & B S 9Teg, e e gt B Smufde SruTe e
@ Ton & ke Fe & o) qET A SUgEd 8T WeH & B forg
§HET SUANT fdan W1 Wb © | qUY ORE qaT D] x| AT O o7
=T smeR & Wl # WEEaE & Uk Bl 8 | ¥ |vEg qe1 ¥ w3
&l & for arg, orer den ofig 819 & ¥ 9yl @) uew gfyg @ forg
ITTIHAT BN ¢ | F&T ara a1ty gar el # ang @) SuRefy §a1 H Fe, M,
S, C & SUg orawer BI MR Hvat & off TR qa1 & avf @) gwifaa
el & | foRl § ol wwar @ o RS frofaftet @ g uedt @ gfy ek
e & forg Suerey wEar § SR uredl &l anavas vd O SUAS N D

=)
Z

fore wmew ) weT @Rar B

W O G YHR B GEIONg g8l Tetya 8 W § o qust | ofdies ward) &
W § | B B T AT 95 BY A M W SHBT JHAMETID TSN
Y AT AT FDHAT B | .

T MR BT ART HEeaqel wrEd a1 3 Wifde-rafe o 3 qafd § |
frely ft wepre Y W<t arfafrnet @& g gar @ v Wik W
T Prefgs gram © ot wfeqet ok gy @ 9o gar 8| aiferste gRe

G @7 wxaEr e e FATGITE (isomorphous) HRRTTT & RO Fferepr

IR weEwy gad g [T 7o @ gui § wer Bkl 8| ured |es)
(lateral surfaces) @1 @, T YHTcAS SR FvTeH® AL I BT 8, D
PR ST fAfeR B €1 YT ggR 9o e [t awa @ fog
SeETll © | Tafy urew @) iy @ g srelly qar enawas B & R N
FfReT sperar & PR gaT gRreT @ favdeT @t ga1 § Sfud " A

YT DY YU
@ grad
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Hqar STeHY VT o Wl &) afy ger a1 I uey FEl B O 9wH ore &
WHT # qle] B AT 9% Gl ¢ S 15 om WS A B T W e wrelt d
T 8, 95T ®9 WHY, T g9 el § 6 fAge & S

2.6 3ddA @B YT

1. ST e @ gl BT Svliever B A S € SN g qr qEed § °
2. wwwawmmwwﬁmwm|

3. S gEE © QU B UgE B B A qD] BT guiF ST |

4.  wueey & wdl gl o wed Ayl gaT g HET W 2 |

5. @Y @& uge W Y@M 1 957 Hew@yy g 8 7

6. fyrferRae arvemstl # s AR @ W& Fu@RIT B BT AT 9
Tqg afp g ?
i) TSI & "I 4Tl 919 & Edl #
iy arelly gaT H
i) oo R e A ® fges |
iv) argHE AESe @ Atfaeer ¥
V) T8l WeTer-HYeieyor BT B )

7. 310 3 A $ fFA gpR W 5 giaer g R am
qIEE TN W e YTty B ©, SR AT qarel a7 opdern o
Ty By 8 |

8. g UP Irlly &F W1 ga B UEeH IR TR B B U wHE ) e Y
FEl T pH T 8.0 UT| B WAIell ah Riarg & D 98, B SUET
A B AT, AT qead e @ am 3k pH 10 & SiiuRT ugw T |
AR FT Y9G AT B IHA B 7

2.7 SR

qler g

I. &I 169 43T & U TA1 AIE 07 8 S 09T B WY georar e 2 sk
S faveyer 9§ A al & foy Swa! Sugwaar &7 fty
forar e & | gweT Rvemer 9e7 A W, A, S ATEY & oy @
ety & ) werye ST 2 ,
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x100=53.85 3era

(2.6-12)

w3 "6

100 % — ‘[ 100]=53.8%

!

Ii

2.

foN

fr 2.2 @ IRAY | e Gfrs &1 Aftw favg ofre gy & 3 9ga
gere] W AfE T B The W 8, i heRewy $dT S1%! °13
il ol SUTRS TET B Ul 8| g Okw, gAc el A gl @ "
F49 Bl & sAferg Uil o e I Suered B W 2|

i Star

i) A, e

jii) ofraT

iv) @ T@l B faueT iR e gert @ deeyor |

JETEH oI hiciss Jega: fgdus @ gaa g € o grefie
@i deT Fe, Al T2 Si & sifaargs il &a | oEf® 91 dldlse
T Hel §gAE BIAl § W) UIeY a0 g wEal g1 ey g g

sl geT  Rifrmes Wgitem 9 ger 9 IReR we ervefed &
T B

A+ H,O = AI(OH)* + H
A(OH)** + H,0 — AI(OH); +H"

AL(OH); +H,0 — AI(OH); + H'

39 Ui ® 3§ BISEIOM 1AL Bl UM HRAT & O Jal B ST A
e v ¥ e arew gy & fre gaie g g

3 ¥ B U

I,

T e B a S /g 3w T eTeiRe 8 # o g9 @
o ¥ WIW A GrEN <0 € | e v Wifde ol W9 geT an,
Jar$ anfE qer e R & ToA @ gEe @ gwh §)

U &1 P TSI B AU W TA D GSAT B ST ek /A DA &
_%FEW%WTWWWﬁﬁT%ﬁWﬁG@WWW
T ¢ |

A B & (i) 7T B SumEs fwa (redox potential) (i) T=T BT T
(iii) T # geerohial @7 gig |

Fu 5 937 # B & S9a wrfe I A ger @ @1 o7 € AR
I AATHR TR B) <0 2 ofiR 98T A9 @ RS §&T qgead] $f
Rereet @1 9g1 20 & &Y Ha1 a1 @1 v ¥ @ €| G § B W
S By A qree &R Al @ 9571 39§ :

| PHTROT
_%Wmﬁaﬁwwﬁaﬁémmﬁ a—saﬁjra);sq

Wﬁ%lmmmcﬁﬁﬁ aﬁ%ﬁ

HET B T[OTE

B YA
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e} (summer fallow) 9T JATS, FENT @Tel T Well & WA N7
frifare forar o wwe 2

) A ERa dara

gRyepr FErel A SneTy e B F A faer wer B Ao Q
Tpedl & e ¥ % 48 € O B | g vk 9 ger ¥ ol 91 A
W R o1 & SR % arew & fog gt v ¥ |

ARY # pH 8 B9 W W1 H AT T | WHY B @iy Sfewram o oGy
(depleted) & T2 3R THS WA W TG ¥ YW ama arerar WIRTH
Frare 3 @ e auE | 9y @ 8 T SR QIRas $ete
e TR @ SoemEfed 8 T

Na2CO3 + 2H20 — 2NaOH + HgCO3
i H,CO, 980 g¥er o & AR FaT &g & o 2|



ShIS 3 ST IARAT TAT SAUTGHAI

T @) wUE
3.1 Udma
\ .
3.2 UEY UNNE o
AU T
IS T
3.3 HE H UIN® el Bl SUeerd]
SuorRl Qv el B 3wer @ Rt Rt
T T pH T2 9 T ST
3.4 TR IR BT i

SYfErFaH BH SUH

3.5 < ITGHAl BT U
TRG qUT TaNG Heer
TAH DI SATIHAH BT IR B dTe BIRED
@Té‘— .
NIRRT TR

3.6 AR

3.7 od H g9 U

3.8 9

3.1 y&aAn

%

T UIGTSHH DI UBell SHIE W YA F&T &) FHRT UG TTH b 9N A wl
ferfor o wfenfora wfsarel @ We-wer SwaT FHIRG &7 9T SRS B N
TSl o7 | SAN EH18 H Hal & Wi, wfas qur Wifts-wmraf~e aeel o qer
Tﬁﬂﬂhﬁﬁ%wﬁawmﬁw%mﬁmwwwm
% B9 7T BT I (fertility) T SeATEHAT ((productivity) ® TEga a¥ ==l
B |

T T P S (fertile) HAT AIAT § W Sugad gatavei aRRerfaa | st
AT A BRIl g Feehl ® | R Al a1 Scaresar g a7 Sdvar & f" A
o fadE far ST =1RY | a1 SEReT BT Aee S B §9 T AT e
gvﬁ@ﬁm%mﬁaﬁ%ﬂwﬁrﬂwﬁq&;a%mmwmaﬁ
I A3 SR U
Wﬁ%ﬁmﬁmmmmﬁlwuﬁwﬁﬁé
anfanTe] ared (toxic substances) Y & &IH =&Y | srofia ¥ET (salinesoil) &
T 9N Bl R afew Wfeme gl B sifdresar gl @ Ry fawreR @ et ®
3R Na’, Ca’", K" T &= UIvs ol & 619 e o Qs St § 1 qar
mawwwﬁwa@&ﬁm%eﬁ?wmaﬁﬁﬂﬁmwmﬁﬁ
a7 1 5 arey 9y et urel @ ARt B S B oY gHar @
AT § | IEHAT &I B Hel Sed~T B BT AT T §f a7 § SR Iua

%

¥ gETT B ¥ GEH g0 & W9 TS, araerE, T e K
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e

i
2
[

F/o T @ 9ISd FRT
amafae w9 ® sEfg
1 TEEIS, NO;. NH]
i ® o d
BIERNE, H, PO, HPO,~
Gil W H

qfdeE, K™ % 9 A

dfearm, Ca® & w9 F

N.C.H,0.P.K.Ca. Mg
ale §

T&EYINEs a@ (~50 mg/kg):

& w9 H @aT B SRR | A gar Sdear, sl ey, 9e syl @
SO AN SUYA Werdrg HaT Seeddl § IS od § | RN Ul H, F&l
@W(ﬁwwwﬁmwaﬁﬁ)mgwﬁm
(unpnoductwe)%sl'"\’ﬁﬁ'ﬁ%\’l W@WWWWWWW@
B GEHET 21 ol S4vaT o7 ¥ qeY Ue T @ WR Dl S 8 S ga
ST § HT B IR AT TED qTEY BHe] Sed1ed DI FATAT B ared
fafT R wftafera € $9 Sa1s 3 HaT Sawar e &1 Searadhel &I
RN T I TRRUR-SEE B FHSAT 77§ FE A g§¢ P Hay ey
O @Y B 3N WTe, 91y e Ty Y Sueerdl ey gy @ forg vafe 2

SEAL|
WSW‘&‘%STW?%WW

° Wﬁﬁqﬁ@ﬁgwﬁwaﬁﬁawvgwmaﬁﬁzﬁwaﬁvmm
P A T GBI,

o HaT SdwC B qeAwT B Py @ Ao @ wH,
o UIYH T YA B AGHT BT A TP, T
° HTT SWEHAT D YGET H HaT YqUT D A Bl FGAH ADHI |

32 UIy uYe dd

UTedl H UHTe WeAyel & foU Hurt @ wafhe W g € ) ureyl @ ot
fageyer ave W 99w ¥ Ol 31 SuRUly wefa et ], ofw dua S
Tl BT AP, AFET ST & O UTeq H 999 Yer & § SN ey
JUTTFIA (metabolism) ¥ 9177 o €1 {6l a7 &1 amaeys w81 Wan 8, afe

) ey ¥ 9 O Bl BH W IHS T Pl HRAB (vegetative) el g
(reproductive) eRAT BT YT BT 3RV &I,

i) d@ WY 4R W uey & uyer-H wmiAe €@,

iii) SD! AURIRT . urey A &9 aIell HH Pl DA S dd P g G
forar -1 w&ar 81

TRE W, SETadear B @nfid e @ forw 37 ot wRwe! B gy g
ST B 9T 8, WRRIR W) S9 Ol & A fA=a g5 &9 7m0 3 Araeasar
BT B | 39 BOTE B 3R I v I gy B T straemd aat o
Fifrard T (essential element) F8d & | $9 Tl @ [HUIYD d<dl
(macronutrients) TIT Y&A4Ie dedl (micronutrients) # farfore feam
2| 9 aa f=en uren @1 9fg & fow orfdes A # smavawar =iy @
(AT e # (> 50 mg/kg), TENEE Td BEA € SR T T
(nitrogen), ®T (carbon), EEgTas (hydrogen), SiteRfTa=T (oxygen), B IR
(phosphorus), TRRM (potassium), HETIA (calcium), F=NREH (magnesium),
TAT HehR (sulphur), AfFAforT €| 9 T RTaT WY gfy @ g IET € e
Wﬁ(<50mg/kg)muav?ﬂsﬁ?ﬁ%ﬁmaaaﬁmﬁ%| Y qeg & IRE
(boron), TR (iron), HTA (manganese), f¥1@ (zinc), BT (copper),
Hiferes=™ (molybdenum) e FARA (chlorine) | | (sodium),

(cobalt), af¥a™ (vanadium), Rifereia (silicon), eif ¥ (selenium), iferam
(gallium), Yaffa® (aluminium), T STSH (iodine) 1 $=T =1 # wnfie
2| afEy, 39U SO K WG 9 W 39 S @ 9N F =9l B |

3.2.1 [wUINSD dd
WW#WWWWWW% wﬁwﬁﬁmzﬁﬂé‘f

o @ gR ¥ o oft ger W€ 21 3 ofe o Pt ® e el @



%Y H urg 9Td 8, W WIS (cellular organisation) Eﬁa‘nﬁ?@ﬁ'S Sl
WUIIRYT (energy transformations) T T=aTsH wimarati # B a’fx’ﬁgl HE,
BIgE o SR 3ifaITd UIEY & Yeh T BT T 94% 9T 10 8 | 8
qedl BT BreI-SISITAGS T Tl | W 5a1 Al & S YareT g fies
(photochemically) ¥9 W ®EfEEse! ¥ uRafdd & o & 3R siaa: Wi qen
Siiage (protoplasm) # uRafiia &1 W § | o1l Aeaeoie fiet @ | 81
PRI T & WAy g fawsd & grr A urey o) gig o) faara &
o amawre Soil gaE &Rd 8 | R ofl, 39 a9t o7 @frs uwe a8 A
TTAT ® | qrepl dedl @1 guie e e T E

RIFAE

TSI T TEcaqel UgY G919 g § o IfeTe aradl g AUgee aem
STy T @ HU ¥ IYFRIT (assimilated) ST ® | @rai~d T T&T B
Al AT &1 HER BR 8 | UKl g7 SIS fa5g I el ATggIeTT @l
YR Fie Y 4T 8, R 98 -N =, NH—, - NH, %qi # &1 amufea gt & i)
R i wiee A g=rd & ok afda: GIEHT &7 T FRel B | D
aiftrRad, ggiaT 3@ O 3TVl (biomolecules) # T org Wit 8 i,
FARI S qolERa (chlorophyll) , RIFACTSE (nucleotides), BRBREE
(wrepferfie) ToT Vedbaliss (akaloids), e B A 3 TrargHi, BT ger
faerfast # +ff o St 81 A g ey SurmEge § ff 9ga yRfaeAs
(physiological) AgeT @ B4 §| TgEIoM & Y PraEEge © SuAnT
wag B 8 | Al Hggio ) egfi emai &) @ o #elEwse w1l
(vegetative) Tif¥Taman # &fid (deposit) & W 8, Rrw 7 A1y 8 9y € |
AT IR B AADH T § Fahax (sugar beets) # W@ Y ATA HH
& STl 8| R of1, aft ATsgie Suae ' ok Rt erjee ®, ot
Wﬁ%ﬁ%ﬁ%ﬁﬁaﬁ?mmﬁﬁaﬂ(protoplmm)ﬁﬂﬁﬂﬁﬁﬁmﬁﬁl
17 ured} # AT @1 A BT ], 99 (stunted) 3 O ¥ frwrs ged ¥
T fraAre g 8RR (chlorosis) ArT=Ia: Ugel #@ &) AR 37 gyl w
fewrg <ar 8, SuR @1 gkt 59 & ) €1 Tsee #Y ot o B ST
R gfRndl & & Sl § SR AR A1 §) §9 RE ey B giy F 9 aeeh @
3R WA B SUT W BT YHTT JeaT 2 |

BT I

L EEISH SR UM & Ay € wipRg 3 fl 1w gye 7@ @ ey o

aTﬁ?b_cT foam AT 81 98 Yelid a7 (nucleic acicls), BTgfe (phytin),
—Tepifefe (phospholipid), BT f3Teell (cell membrane),

(chloroplast, NTTetees), 3T 1 U@ °U<H 8| Uy & g & T 7 8
BRI B T A THD TS H B e e & fory weeagol g

& | TSy AfRwTer BREGR F H,PO;, 3RF! 3iX Sa 37eY AT B HPO? "

- STl B T H T BRa €, W gT agu 1001 T g 2

ST & qrer STgAl B AT pH W AR Bt & pH BN W

-H,PO;, I arife saeilfie &1 €, Wafd S pH 89 R 3@@1 HPO?™ @

mﬁmﬁwmm?|ﬁmﬁmwmmﬁwm(lateral)

- T TR{AY (fibrous) STl HT AT Bar 8, Ay o Wives qedl @ forg

STV A€ 99 S 2 | FRPIRE B g2 arqfel o1 dew srror & anferaiy
o1 G AN | B € | UE FGY B, |lord! q AT B Bl B
maﬁ%ﬁwémél ,

| G T R e @ S o et TR 3 0 waRn §| e
&

FH | Uy 9fy § ) FRe o Wit ¥ | BieeRa @) o9 ael g9 §
S ATell GRIel H 5% AT @Y AT H9 B 8 @R sl @t Aafdrat @

qa1 Sdvar e

[% PG T = % N x 20]

Farfae (2R )
I8 Refa & fowm
TR &7 fTard
T e 7| W
Refet & ofer @ <
Ted B q el 41
FRL-BIE ABE [
BT 2
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erﬁﬂmﬁmﬂﬁ“ﬂfﬁ‘ﬂﬁm% mﬂ'@ﬂ%mﬁ(nodule
bacteria) W w9 & @ o P § 99 dreul § W AT F Gl
Mg} @Y T 7 |

qrefram

TR SRRT T wed & Rrwad aew gfE @ fery srawge B €, T
W KA @ WY § Sraeiid B 8| 7ar 7 95 [ 99 ufrer dicfem
Wit @ oed (latice) & w7 § TEq § 9 Beew (feldspar), T 9%
(muscovite), Preil D (biotite) RIS EEINGRGEE] (hydrous mica) | ‘iqﬂ?ﬁfr
T @ i 2.6 R A Bl 2| g9eT waed § {6 9w Ui
2aUR 40,000 ¥ 50,000 freramm WRraw graT © | WiEREH P g A
Fg 9 @9 @ o wata 81 fr fl, I R dwere Suae el e §,
ARy UM SdRe! W wE B9 9l g9 SR g@ar I8 |

AISEIT, WePR, BN Tl T I dal @ I Gy udbe dR w®
ey ¥ wrdf Afe T e € S gafn 98 e, @ T dge
@ O Ry Hed! BT ST 9T T8 ¥ | $ET S SRS Ry o fowr
Uwpgwﬁsa?rmﬂgﬁﬂﬁrﬁrﬁﬂﬁ?mﬁfﬁ(physmloglcal) @ forg
ICEL G

EEWWW$%‘QW%\IWK =T B B BT 8, 5 Weprer

TYATO[ HH B STl & A TAGT ¢ Il & Oy UTEY HT BEERSS B
YT HH B 9§ |

TE W | & {7 Iaws 2|

e I TU URRA & g Frterggel © fawed & Ay wewyel ] @ ued
B! gy B forg Hoit oo Sl ')

e JE A e B FRIRT & A WS B

©  UE ITITH TAT WY eyIge B ReriRer § weedqul &N § |
¢ TF URT P AN B yaEl § AR F WES e 2|

o TE Ho iy # wEwEyef gar 7| |

o TE 60 W 1 af¥F TrsH Freml a wfiry wvar § O uey @ v
suraEd sfafael @ = @ FElE e 7
e gy gof fsgl (e, stomata) & Term 3R s B @ uigear wefirw g™

FT 8 |

BTl SCIGT W $9 YHIE B Fol AN @Y BE a9idl X 2T off aedr B |
FITa: UICRIW o) F B UE §¥F Woa gt i) g <ar 8 Miefrem
Tfydier o 2, 9 S B W W 69T eaiaad) saml (younger
meristematictissues)ﬁwmfaﬁa?fw | s aRvmaey, B B T
| sl o) ue ¥ aftv . = mew afors @
\—n’reﬁ%a‘r W B A W%lsﬂfﬁaﬁﬁaﬁqﬁ%@wﬁ
Wﬁwaﬁﬁgﬂﬁwaﬁwﬁ(armgrancrom@Wr?ﬁ'\fq‘\'ﬂﬁﬂaﬁ‘\f
M 3 B FHIR & 9§ e B 39 AR usd | MR 9 e
a%magﬂws‘rm?ﬁ%aﬁ?maﬁmmaﬁr ((resistance)
W%*rvn‘cﬁ | MERIH @ FH BN W FE B, WHER U Gell T2l
A oI HH B RT3

?i@



feerad

Ffeerad, Ca®* AN @ w9 H Iraeifia war 2 &R a8 wifdrer MR o1 ues g,
S Rl ey TrsH!l @ afthg war 7 iR difdrer Rrfeeral @ Remar @
o amgvad 2 | 98 faftre wRfrorere @rd @ uredt # dfowrmm g1 g
T E 9 W wu 9 uRifya |8 far o1 gear | dfeeraw dace @
weawor ® SO YT & BN U BIRTER B AT a<d (middle lamellae) B
fmior @ forg amaegs AT S 7 | 98 W) BT o ® {5 dfewaw wdE @
forafor ¥ WETU@ B & Sl WEciaitgdr ¥ W # A @l 99T oaf 2| g
78 PRt Y &1 1 "ed 3, g9ty g (straw) BT Forget Bt de H
FEEF B 2| TE PIAfAE Sl @ SERNT BRA B B Bl & AN 39
e FPrfafieRe 9@ (detoxifying agent) & 0 ¥ B Hear g T8 il

sl e (leaching) @ FWRYT ey HEIal o BISHR @I 4 arel &
# urg @ €, o=y gl H Hicwran M WRYR B 8 | diteraw 3 o
§ FAUETES B T 98 W1 ¥ Wi el 37l B W B4 B
T € | gET § Pfeeraw @ @i ragt F A, Mn® amgst @ A
FIfeRE w0 ¥ 9 Tl § | ety aeRrm wfel @ gem § dfeeras
Tl Wi QAT e e B 2 | e aRomeRawy e gee o
HRIGI/ AT Bicigs 3 TCREH B gorn # ot faffrem sfemm g
%Tlcﬂ‘q’:fﬁ‘ﬁmﬁl
Wﬁlﬂmﬁmg&nCa:Ka@ciraq‘l%&raﬂémﬁtrm(uptake)aﬁmm
a1 B | 3 SafEep AT ST BT Th BIGRG UMIG I8 © F 399 UieRmad

@l YT HF 8 e & | e o w9 efraw ot e B g, o
Hicxrad UeY gRT UEREM @ o/fE ST B Ad A & AR TW WE W
9 =of B9 | g9 §

FNfram

YRR FEETsgel B ATHERY § TEgd gidr 8 927 37 0ud ol ®
sictoser 1 PRifa evar & wvaa: 98 W SRR dife
(phosphorylated compounds) @ o ¥ WETIRT T¥@ BT 2 | TF BB
YT G G Bl TSHY BIEHRT SUTIIA § HIyel Welld grar &«
B A oM ey Tl @ wipaar @ fre RRre A ST # 1 99 ¥ s

THBT BB AET qE Wl

TR & fa T & urey @ & g | gaifes A oftrl, @ aen

el H URm T ® @7 9ey o e € gl swer 3fy ufen § aRar

~Wﬁw%‘f@mﬁﬁﬂﬁﬁmaﬁmwﬁaﬁmﬁwmﬁﬁl
f5v Y, Wﬂﬂﬁﬁmﬁm(chlomms)ﬁw%\’l

- et

HeWR HaT W areq AT W, W'ﬁﬂaow%ﬁwm%lmmmﬂ
# AT S ATl WedN BT 99T W fueerd wefie vaet @ et gdve!
W AT | Ao} gaa THET el RIEN (cystine) Hega=IA (methionine)
den R (cystemc) 3R WEW B Aeewer & fav swa arawadar 8l g |
Il ARG Wfewhyer THg (sulphydryl group, -SH) @ Twamgat @) SuRerfy
T HROT BT %‘ | AEHY [H FECATGHI (coenzymes) ST AEUTISH A, 1A
UEIHIRGE (thiamine pyrophosphate) T STIEM (biotin) # 1 arar wiar & 4

- BTN PiETSSe, a9 Tl WA @ sugeae § of wffed B € IQW

"9 o R wew] wel o gfy, i @ fmior sk 7R (nodule) @ I
B IURT BeaT & | T A IR B Tee T8 ¥ e o wews s9e

Har Idvar g
GV IEC
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=1 Aoy ¥ WERIE BT €| WoB] e (flax) eI AIEN ORAl wEd H I B
AT BT W geT 3T 1 ' € SIWewss S (disulphide linkages, -S-S)
@ N Sage B T J dag fhar Tar § g go wed # wiewiye
(sulphydryl) T8 B AT T Hew 987 g3 o WRRIERAT W B 8 | Aewe
& HE | g w1 I dren-sRa sterar Ger 8 ST

322 &UIYsd dcd

R, aRF au FdE @ afaRed ery wff YEdlve O9 3 gaT o
qEIE aa<singhy): BTG Syerer B ¥ A 7w gaT F oAt HET & HRT A A Uy ghyg B
B. Fe. Mn. Zn, Cu. Mo. Na. Qﬂﬁﬁméﬁ%mwﬁwﬁ?mm%%ﬁmmmﬁ
Co. V. Si. Se. Ga, Al. C1 1T | w%iwwaﬂ??ﬁﬁ%mwﬁ

CInG]

S 9gd € ored wET § 0.01 W 1.0 ppm & AR ¥ Uy o €| arwie

131 = waet @ g st 21 wod § afed Tre & st A
fflea: o afy o Frewee e (broadcast, HIR F VR & ®Y § S TX) TR 33-56 kg IR
o, IF iy ferm A ufy ReRER W e aRra HAR ¥ I W 4.5 kg @ i gl &)

e 5 e &
TR BT R O GeidoRigs & fmfn o wwildd wxe it e W eR sew
2 ok Rifeerdl (membranes) P SIR-IR THA B WIARY B Frafg
] kg NI ~] 14 ¢ TR e B
N e TF URYT R Hfowwd & Ifcugyr iR SHSG I IUATT BT WA Hea
g |

® g K'/Ca¥ & IqUd & T (regulator) & FH # BRI Pl 7 |
TE e $Y W ST B NGEIYY W WIRE | &R It e @
fer smawas 2 |

® WW?%%WW(tissues)ﬁﬁW@ﬂT%ﬁﬂWﬂ?ﬁ
art # & o o e gwe! |99 e aravgedr 8k ® | 39e
aRumAwEsy qey 31 SaegRdstl $ YT B B forg swe | Ay
B! ATETIHAT Fell 2 |

o TR UEY # URIE @) gt I8 © O SAA AR DI BAI 8 AR B

? STrge: e @ IR BT AT SUSTLIAT A UG B 58l F BIRBIRA BT &RV (loss) g6 ST
i (conducting tissues) TP 2 3R g8 WEW & Hraw & ) ywifae wRar 2 ) IR B wH B sy & |
i WY oIF g @ dEit T ¥t (growingtips) T "R, W &1 AT Raaw, smgew (xylem) H ReR,
@ HaET (conduction) H S 93 @1 7Y e R Pt AR ey wu 9 EFF«T\N'H (phloem) )
ferg 2t 2 | HReT FaRmT @1 fagsa e g (discoloration) & wr=m ® wufterg B

R I8 T 7 wrent & o anfiwrg (toxic) €T ¥ A IR anfurge

3 forv urey wfoal @1 wagRiiem (susceptibility) ¥ ogd afe Rwwmr gy !
FAIQH : 9gdl & FaEA! =

TH ST AR A '
garell & waE B g TR
B E ATIRA, ATZEHHI (cytochromes), B (haem), T RAATEH & (non-haem)

L TEf ¥ 99D 91T TEl BN B | 9% weY # gu SNumy el § wffad
RIGREGH |

LRGN
greenail (oxidation states) @ ITUET T AT &x= BT B BT 81 Mn*™
&Y Mgfl WA 8 I W) e Hoal § yuErl w9 (reducing sugar) 3R
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i (sucrose) L FH &1 ST 1 H IS @ eyt watw @ W T A qar Sevar aolr
a1 @ A A S B o R Seqama

Suagd 8 WK ¥ g8 f¥pa 8 9 21 sWeT o @ SR daRIfhe 37
faprg AIfAd 8 9T ' 8RR FaRIRT 8 STy 8 | SR &Y atfdrear @ HER

W B e R gen @ €| wey gfg B fore shd Fe/Mn Srur

2.0 &1

®
7€ SeT @ DR SNuEy fave &1 famg o ¥ afewfya difre 99,

RrdH, & @ @ Jafua giar 81 e F0ed gig gem are o sifee
(auxin) & HIFRIT BT 8 | AW A A 9@ ® fF FeRifee & i 9
f§icp BT {O B BT & Ifdh gUDHI SR AT T 81 7 | :

GRS

FIR TSl § el argdt (dlectron carrier) @7 B FRaT & @ wrgdt A
JU=IH-3TTFTT (oxidation-reduction) T ®=ar & 3R vaa9 B Ifafafer &1
forrers e €| IF oMl TRATSAl N B aTel) Afharel § WeEww Ben B |
@ FH [ Te0 T Y (young growingtips) AR W § 3R W gy Nl &
I WETgE FHferre (auxillary buds) s 81 ot & fod urey @1 sreigen
gfE & ST B |

Aiferse T4

HifeTes T qTEUl H ABEINH @ SUvEaE W e wu @ defd 2| I8 Asge
Reacw @ (nitratereductase system) BT AFT & W7 VAHT o & Geaivgor §
ud AEEI BT AAEHAT B9 W HEEE D IYIN H WEId B 8 | T8

WGl (symbiotic) Tem 3rESHE! (nonsymbiotic) ATsgTH ARTBIHERT e
et At @ forg W smavye & |

FAT

FARTES] @ IUANT | gRpdt Sarer hell g3, Ted ' T 31 SR At R

W[eE el st & | e o), ) ol @ SI8TaT (combustibility) ©F Bl &

U1 e SN IR @ WY IR @Y ey A B9 @ RVl BRI B

&aﬁﬂ#aﬁ;@mmﬁgﬁ%ﬁa%wﬁsﬂﬁmwaﬂ?ﬁ%ﬁsqﬁq
NEDNICIE S '

_ai‘sru*ﬁl,
Raa ol @1 SfFrg et @ Wl
F) I g7 A BRGIRE B FH BT @,

W) 95 UVE aw o gredt o i s e ¥ @ s wRfeE
- Bt # SN BT Pd FREATE TE ... gl .

£1) IR T STYRE A T BT AN I e T
W BT Y9 B B T § Ugel gRued g9 Q¥

T BRRRET . & farg PrRIRESN (detoxifying) FT F Fall
: gl ~ _ o

L) JTPRPRS e T @ BYae & e ¥
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) K/Ca @) AT=gal & e &Y aral aed ..., gl
1 Y AT & SREaT AR B O @ A aANRe & @ 2
T  RmEr dww B o T § TN B YEar 96 Il 8 |

2| HeT ¥ IUe 39 UING Tedl BT geai a1 e HeATHA (soil fertility
evaluation) HETAT 8 | BIY AR (solid phase) ST HET qAT g et b forg
I e et @ w=h B €, a8 v g (heterogeneous) TSI BAT 2 |
T UYE T ATeRy & U IREOR R & IR fera AraRen (solution
phase) # TTET AT & | U TR FHAT (interaction) B THI HST %,
T Ol @ WE) IUrEte ygii & aR # Srery T8 B | g6a
e, fafr waate ok Sifte affead e € e faass wresen @
forafor ey &1 9fe &5 fom WeRey @7 oI 3Y9eer W 31T PRD IUH

X a1 8 99 gy e yraRey ¥ UINe ol @ A OgN H
e ST 2| ST YRt B O o 9§ AT SR aneq iR e
yreRen &7 v | Rveryor a1 @fdy | o8 sMe IR e WA AlRy, 59

el &7 ol ¥ I 4 A1 ' ) Yo faerae wreen A

SuRerd lye @l @) AT @ AN B SUGY GING Tqedl B AT W] Gl
T &1 R f) A wafre f4fy 7% 21 o 9wa ov @ WY B g9, ¥
W fif¥ea e e @ YR G AR T | 59 R arerdn gfg

I BUAR TUF el B o Wﬁ@ﬁqﬁﬁﬁm (empirical)ﬁﬁ?’lﬁ
w AR R US & | A oimay uiet Bl € ol ggd Wl o Y el 7
T @ gp Mlevmge Rt @1 oaf Frefofea 5

3.3.1 QU qIHS ol B IAThed I AP At
Wy TeEl B T A goraeiia TER ureul @ SUTE B § dfFd & yeR 9@
Iyl & FaH B W OA H gereie T8l B & | 37 YN Tl By e
Eﬁﬁﬁ,ﬁ?@wm(extractant)EﬁTﬂ'ﬂﬁﬁlﬁfﬁiﬁﬁﬁmaﬁ?ﬁ ‘
AT T H¥el DI gl DIFUS (crop growth yield) & €11 o™il ey venfud
B P I & | TS NG qcdl D Nberd B e faxer g a8
ST 9 ¢F et BT A e 59 uegmd @ @e 7 § By v )
T ¥, AT 3 A @ B NGl B FARTIer B pN |

Wm _ e RIEAIA BN FreTor (oraanic nitrocem & w5 3
Suerey 1Y R et % fore Sueer ave @ e st v ¥ wfelied

(mineralise) foaT ST 2 | BEME H1E9 (organic carbon) &7 aTae R )
WY § gel § Iuc ATSEIAT @ AT & w9 7 G e 2 g qoEr e
G g &7 R &

- N &7 wfaed = wEe & wiaad x 0.05

TR IR/ BICR E — BIEhIR BT MHTT BB B wq § [y Wr 2 |
BEIRA & Fretn o @ e Rtet fefafe € |



279v 13 (Dyer method) : SUTer J&T Bivwe & fspdor & fow 1% ffg® ya1 odvar qen

aret (citric acid) @1 AR fear oirer 8 |

§ a7 {ToT fAfT (Bray and Kurtz method) : e 1 Fspder 0.025 M HCI
@ 0.5M NaHCO; # &Y 0.03M NH,F & farera= & favar oman & qeorr e
%1 pH 8.5 TG Se 2 |

giewT @1 fafer (Olsen’s method) e B 0.5 M NaHCO, & &1 8.5 pH
W 10% PIReH ATST (caustic soda) W BT fovay i 21 Al wivse
] arifrs Aiferese (ammonium molybdate) T2 RN FARISS (Stannous
chloride) & farar HRH T S ¥ fawiia 8 orar 8 | 1 B Tee &
gufardY (colorimeter) ¥ AT T 2 |

39 UGTHA b ES 7 4
fay warT 4,56 gar 7 #
I AL N,S,P, T Mn
3R Fe &7 B HIAl
AR |

qrelraw - O H yaaeie g fatreery ey srarl | uredl ot
JUael BT 8| 39 "I Sf¥dH® (Morgan reagent: 3% Yfed 3T @ e
F 10% Aifeaw Tefiee) srerar 1M emifam efide () & el fean
Srar 2 | e |, IefRm @1 S@ren ydeET (flame photometer) ERT
e fopam A € | SarelT YHTeEY BT aruiefy if anfaerar R (turbidity
method) @7 WA ey 5T wadr @1 g9 fafyy & wifeaw srafeerggise
(sodium cobaltinitritc) ferex anfierar Rmfim 2> i st dymriEE
(photoclectric ) TUFHTHY &) JTETART | AT AT 3 |

afegrgy oo ARy - 37 aEt 7 RS Rl ®f Suawr give

T /T omaT &1 Frepde e w1 gar (el seiiiaidee (3 9
T T, ethylenediamminetetraacetate, EDTA) & I SAUH H& AT Sram

il

HeHY AT NI : IRA B T Td F e R o 8| gemr @
faeras (P. solution. TERRM TEETESION ATAHIwT, potassium dihydrogen
orthophosphate 31eraT AFIHIeRYT BITHE, monocalcium phosphate [ FARN
ST 2) © 500 ppm faaaw & feefifa fFar Sar € aen qufandy Ry
(colorimetricnlly) ETRT arerat anfaerar faRr (turbidimetrically) §RT fawetyor fhar
EIGIEY

ST 6 SR qATdT AT B, &1 BT AT QT BT UIH qed AR A bl
AT (nutrient supplying capacity) T UaT ®ea @ forq 5T Oram &1 O8I 9§
U s IARE T o Tedl @ BN AT 91 & R H g F FEYH B
& Rred oo ST B R SN 9P | TT JoAilhd &7 B T WY
(fertility levels) @ ST & | SUEr Wive dedl g9 0T & (NPK) & Fa1 weT
Il & MR UR AR BT =1, Feus qer Sea aui A |qfRq fear sier €
AR 3.1 H a1 uRleror ygRrTers o yge SvfieRer o giar w2 |

[Rvl 3.1 :m&:mwﬁmqﬁqmﬁa}éﬂ

T BT 9

. qig® dod SUd=Idl -
N% - P05 (kg/ha) K>0 (kg/ha)
059 o1 1109 ®9 100 | HH Bial
0.59 0.75 20 9 40 1509 250 =t
0759 afsrs. | 409 e 250 9 e T

SIS B TYENT | A WY G 99 et § i gl # Rt e
BT R o) fRel d Y W ot B9 P arlel BH B 2
Rt avad PR fg 70 Rl e e @ AT T T
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TG W9 2R W7 9o 2 Ued @ o Sueey ulye dc @1 AT @l
SRRy @1 aftE wEa T8 21 2| e N =X | gifoq AT B o o

B
@l amyfd Y 9 § 9% 9 Ayt B § | A (intensity) T 5 aw qen
g (FRvaRa A el @ Ol9s el @ ariae Suererer &1 et s
2 2N SURIT &9 T BT WHeR AIE Bl 8 | SUSEd], IS TS wd
F Wiy Y o, SY W @ uRRefirE! gen e @ el R A Rk e
8 a1F N e (extractant) 1 F=Tamafl (variables) @1 eard &l w@ AFHam
2 ok 39 feum @ 7 @ Rt Ferore® (empirical) £

3.3.2 a1 &1 pH M1 UI¥d dcd SUeleerdl

&7 pH U W HewdyUl RSP & T HaT A G el B SUFRT H
Frifag aear 21 Wl UISd I UTeYl g1 993! AT SreNerT # Sraenfya fpy
¥, ity g7 St @1 gereiert pH W iR &<l & safey gar 8
gl @t suererar f pH R felk @ &) R 3.1 @ a7 @ fRafts dive
| BT Sueren @ forg pH R &1 uar aoar 2 | T w8 @ 5 6.0
75 pH AR STfersier Qe Tl &) SUEEr @ oy sre@mara™ (optimum)
|

~3igs

Nmirienmt syailabiliny
]

" 9y
RS e T R T T e T e T
: SN N AT T it RN EARSEETENE. ARG
SRY . W .
4

\
A 15 Am 4% il @S e TR oW £ A RER g
. Opsisray ragre _p,
b e ' b3

R 3.1 iqm#q}wﬁﬁmaﬁuaﬁaﬁt{mﬁrmfpﬂmum
SRR (ammonifier) TAT GETBRD (nitrifier) W 55 § 6.5 0F & pH

2| 7RSS Biwhe Har § arla &5 § @R (precipitated) & IR ¥ @
HeT faaad ¥ Sueer wielioT (species) @ wafy pH W i @l 81 o pH
W H,PO; I |HERId: U 9 €, 7pH 8 W, H,PO Y SmgA! @
FrferepeT YEdl & Wafd pH 12 8 W PO o ward) B & | et pH e
T pH & SMYR W WY qT AT WR-WY ¥ GFd § | iy Jame # F
ST W BT B IUGRIAT 98 Wl 8| sl 999 wve Ry §
BIgStiend smaal @ forg srgerefier Biege & H,PO; o7 ffwa wffr &
qEAT § | 9aa: STRA pH 3 3R 987 & |geeid) Tfafafer (microbial
activity) g Wil 8 a0 BR®e B ST 98 Wil ¥ | gue) 3R, BHHD
T A1 T §FAC (humate) 31dT Fede (fulvate) AR GIRT IR Tl




d 39 TRE W pH B B BHRD BRPHRY B ITSALTT BT WG F 2 | a1 Sdvar ae
ggfiier 3Tl (humic acid) 3T gk Vegfifram & w1 afidre ¥ae (chelate SRictal
complexes) A & Wil Ol ¥ gereie g ﬁaﬁ?ﬁ%qma@rrﬁww

(fixation) &1 FH #Xd f | BIGE SUERT 65 A 7.5 B pHﬁRﬂWﬁW

o Bl € |

qrefirrm, BfeFd don = RTT gqREl W9 (cationic form) ¥ Suerer &I &
iR ST SUFRI S99 PRSI W AR BN ¥ @ e & R am
(exchangeequilibria) @1 TR S 21 6.0 ¥ &7 pH 9 W HaT N6 w9
& aRa g (base saturated) EI & 3R S JuCTET B & Wil & 59
pH™X COZ", HCO; # uRafdha &1 iren & foast Fraie qer wiwe A sifte

Ca®” T Mg? Sudtsl & Wi ¥ |

eI Ted e B gereien B pH BN W ae e Bl & | o
Sy pH aT ST 2 §9 o<l @& I Ugel slggiaN amasi # iR fiw

argerTefieT ETeSiaNTge! Serdr Sffavmgs! & uRaffa & o ¥ | SareRw & forg,
pH# uReds & PR amRe # Fr=faRed sffrar & 2

OH”  Fe(OH)! _QH~ » Fe(OH),

Fe"" —OH— peomy™

amaE, Hre, e, veffem qen afwr o5 pH fovar W) Suerer B @
Siefen Hiferes ™ @ IuAAT aey WK ¥ 39 2 § &N 6.5 W %R pH
g W 9% SRl |

CICR LS )

i GETE e ARG qEre H Sueer T B qer are yaet ¥ Suwe
Bl 87

....................................................................................
....................................................................................

....................................................................................

3.4 W& Id¥AT BT JATHA

aﬂﬁeﬁmaﬁw"ﬂﬁ?ﬁm GHA §RT 94l H W o forg v aiwe ot
B WE T SaRP STABY arqd qaT § GUfed & A7 87 | g gff oy
S ATl UINd acd T SHG] ST AT WA &) OINE aed B Aaegdd
AT H&T BT T e STYRT BT AT IR SR S 8 | G B AP T

AT (nutrient supplying capacity) T e J&T JddT BT eI
(soil fertility evaluation) e & | agy Ueel g &1 Savan # wivferg oo
T SIS BT A o |

34.1 <1 SE¥AT B HHeUAY

YET ST D EATT BT S UINE qed B H B G o IR AT o

R & S UTeq 1 gE b foy amaege 811 aEe! JE @ SR 0 g

gﬂ'ﬂﬁ % fory 7 AT Hea (quamltfttlve formulation) wferarfes ﬁb‘(’ g
I

g i) "g-ad &1 =9 (Law of minimum) 927 ii) eT9AE gTadd s $1
o (Law of diminishing return) 39T Sifrey o 9 & Ty ¥
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R DI e

a‘fnﬁmﬁhqﬁmﬁwn%w%ﬁﬁwaﬁﬁv (von Liebig) §WT HaT
qreq Giueh o 9T UIEY @ gfy % dig wee o} yeenfaer Ut wan o | aray
Y gfy UeaeT T A SEGT IuS O Wafrrd gl €1 o8 Fm g9 T w
amenRa 2 5 ol 17 ¥ 5l ve & sifaRed qrar wft avd 0@
wﬁwﬁ?ﬁwaﬁqﬁgwwmaﬁgmﬁzﬁﬂ%ﬁ?lm
Fof R fF 99 U@ QI9F g P A0 | 96009 HNB HE DI gia Bl ggell o
e 2| IE Y 99 o 9% o Edl € ol 0 gfE wnEmye s
o ® (R 3.1

ETOHTE wegraa< &1 fraw

,Wﬁﬁ?ﬁﬁ?ﬁﬁ"ﬂﬁﬁ?ﬁ(l\/{ltschcrhcmﬁmﬁmwaﬁ?ﬁ

HRS! o) A= AmEnel & gvrg & TR G gRY O Bl | g

RO 3 IE AT T 5 qrey, ardered Rl (optimum conditions) #
FRIHaE SUS ST ¥ | Wl ubR B gy Rufral ¢ fog v dAgifie s
T ITE (theoretical highest possible vield) AT wTaT € &9 QY 70 glg :
HRE S URY GI¥E aed DI AJHerad Al urg ol &1 T8 9o, o A
HAT ST 8, 3 WV w)al B YR, argFser Rl Wi @ adle anfy
& et A= 8 Al 81 9 A FRG AT dead aesdl d T8 sy & o)
mﬁﬁmaﬁﬁéaﬂvwwmwﬁ?ﬁm)aﬁ YY" @ET ST B

“HreA yTadt @ P ITER A BRE (deficient factor) § F&Tg
@mﬁa@aﬁaﬁwaﬁﬁs(Aﬂ)ﬁzﬁiﬂEﬁwﬁrﬁﬁ?ﬂ?s
fﬂ?&' %R & RE (growth-to-growth factor) & g’ﬂ e Bl SR B
el T e frafefed 8

log (A-v)=1logA - Cx o e(3)
SRl Czﬂlﬂq”?ﬁﬁ ReRI®  (proportionality constant) (Y& WHTE! wReE) gerT
x = Vg fY TQ viveh T B A SEfh x= g, y=

iYes <g DI ATA gG U GUS 98 GTd) © N Afrhad AN, (A-y) F B
Wmﬁlmﬁaﬁwaﬁﬁwmvwwﬁwﬂmﬁm[
FGT ST € AR Rlery 590 B 9d Bl # |

£ IRl w9 Rt o wEw ¢ uNs o9 (x) A geH 9, 9ee
A 98 B R FH | HHR BN A §) A G CFREE wgraee & an
of dlmmlshl% return) T T 9N € | |

R 3.2 % Iua=r N. P,0s ammozﬁsmﬁwwa%aas‘rﬁwﬂwwu
P AR A B e # fewran mav #)

. 95

80

.60 ' rd curve: ¢ =0.301
' N; c=0122

40 _:',.:

-0 I 3

i
0.50.75 2.202.47 330 4 5 6 7 8 9 10 10.8

Yield percentof A .

Nutrient in quintalsper hectare ~—————%

ﬁﬁm.z: ﬁaea/ﬁaémﬁwﬁwmam A $nﬁlmﬁwﬁ$ﬁﬂ
B < C 2



¥
!

qiell SHIE (Baule unit)- Mfe=A7 (Gottingen) & TH s e A4 4T, BEASERG GO

dfell (B.Baule) o T%4 TN &1 & ferfas @1 wewwar a o | ol oy
HRE (YT9E acd) BT 70 ol Agifas Seaad ST “A° @1 el S &Heal &
(Rrz 3.2) 94 &t o8 € 3R bu ¥ weffa #=a 1 N, P,0s, K,0 & foiv
3@ "V foaee uft R9caR B 2.47.0.5 @UT 0.75 €| B9 F &1 oA
AR 5 37 Aenetl ¥ Yo # SudA™ UiNG awdl B A B W 8§ YA¥b] §IRT
amglet @Y 7 A N Afefea §10

3.4.2 JfSreay o9 SUGl

rerfere 3 A ugat & <mer seset vaiT f5e, s 9=iF 20 em &9 &
F1T 20 cm TS B Al B YA &A1) Y & rfaRaa qrdr w1l gl
FRST B S 7= dax R B 59 TE BRG NUdl NG ocd DY AT DI
fFrafd wu | qerd 8¢ S=IF $9 UINE Oed I S WA B gar | ferar
o 7R aiftrpad Saw g 8% | 59 i @ 3 MuiRa fear o 6 g5 o
# 350 TH N, 070 TT P-0s @47 | 30 U™ K,0 ¥ 3ffreaw S9s U<l g3 |
g9 qrEall &1 facagaear § yRafda $ w® aitesay wo9a Sus & folg N
) 11 15 frded, P.0; @) 2 23 fidea 91 K,0 3 4 14 Rdcd AEmet &)
ATITIH B € | QfRT @ 79 9 ug 99 T & e A gfg aea o)
AT, o sifread Sust ]d) @, a8 10 chﬁ(BauIe)ﬁlFl'c(iﬂWNiﬁrl
et 11,15 frdea ofy 8aar @ 1/10 ruar 1115 fades gl 81 = uaR
0223 fiaed P,0; ¥ 9 UI9H acF T T did] g9a7 & a1 0414 feaesd K,0
TGP U qfct 9 © | WY (Spunway) T H FHE TvETRl 9 g8 FeiRd
frar f5 00672 faea Mg 1 ST Ue gl da7 8 967 x 1077 fdea s A
IUHT U el g0t B |

FHTH BHA Suw [AIIRT v ¥ a8 fgr e o & R T ugy
JETERVIC: AddT Bad AHaif¥e w0 A R 1 ey Gad a1 & - gerd
TIAT 8, SO R 3UH Fig awR TE1 g € 5 o) 91t ore o qive a
amqfe, g1 Reifey, Wt sl qor Serarg fHe srj@e €1 F wEAl B
amaweu—rwvﬁazﬁawﬁ‘rﬁs‘%l ’

IRy 32 1 wE wEaAl @) 9fy Es e sver (§R9 W) 9w vl 3fy aRe

o & 1 91T = 63 TT37% (Ibs)
el LK Bd Yol 1 geer( WK = 36.368 7f1eY
HERT 225 31T, 1550.0 1 g2t (US)= 35.239 #ftex
A 171.2 EEE 252.5
g 395.0 Y 54%
il 308 T 192%
e 198 0 BUTH 46"
* IUW e W a4 9u e H B ::ﬁ??@qag%amm
sftrean wua Sus gfowa &1 WRwes F) 43 deall # we
T AT AT} '

%ﬁﬁwwm%%q@mﬁwmﬁwwq@wmm

el o BR& & Ty (& dfdl & TH1g & S9e” 81 Bl 2 o e & faelt
AT dRE B 10 dTell A I RG & Fad 3 Jfaaq v7d 31 gfg e Bl

21 aegar Tl M R @ f5el A A @ 4t gore | gfg w® we

-Wamw@mﬂmﬁwwﬁqﬁfmzﬁwﬁmﬁﬁm

o1 e &1 g8 wiewyr Prefafed 2 | |
=100 - [01>«2““‘>] S (3.2)

W‘\—H@WWWWW w&ﬁﬁ%‘cﬁrétrﬁfmﬁw
lewmﬁammﬁ 331#1% TV e8! 1 e
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aralt Fferpad Bl BT qicll 3B1R fEreay B
| g1 yfwd - : 9ysl &1 vfuera
0.1 45 18 706
02 10.9 19 726
0.3 16.9 20 744
04 224 2.2 77.7
0.5 27.6 24 | 806
06 | 325 2.6 83.1
07 | 370 " 2.8 85.3
0.8 . 412 ) 3.0 . 87.2
0.9 452 3.5 90.9
0.10 482 ‘ 40 93.6
1.1 52.3 45 95.5
1.2 555 5.0 196.8
1.3 58.4 6.0 984
L4 612 70 99.2
1.5 " 6.8 8.0 99.6
1.6 66.2 9.0 99.8

17 685 | 10.0 100.0

AROfr 3.3 : dfel g@IE ¥ VS WIRY 9I9F ad gt IR (porency) ot e
HTel SUST @l

) warel Y AT (potential) AT AT SUS HT o FRef 33 W A
T R B T I T O wawh 2, Ay dtell g8 § gy B = & |
Serewu @ forg W eRIg 5 N sgff 0.7 §fel F, P05 @ omyfd 1.0 dfell
, K,0 % angfif 2.0 dfel & qen argeey R Ha FRG 4.5 dfely €| STE
M ATel tae g @ 8, e afteom dEifte Sud 171.2 e (ARl
3.2)% ) 9RO 3.3 & W gRT BiE {1 T doR 9 AifSieed hed ST &
gRae B FHAT ©

N @ foU aR$ (0.7 dhell) = 37/100 = 0.37
P,05 @ foTu wR& (1.0 9fell) = 48.2/100 = 0.482
K,0 @ foI7 ®Re (2.0 dFel) = 74.4/100 =(.744
5T TR (4.5 T = 95.5/100 = 0.955
AT e T B G HTE =037 x 0.482 x 0.744 x 0.955 =0.1267
B BEd ST = 0.1267 x 171.2 =21.69 I
3 o GET R R vE WS & P A o ¥ s B o o e
o 3 2 TS wE B e Q@ wod § B9 Al e gig B aReas v

WA T | TEY OV, W9 U N9 A BT HA B amgff Y < dy @
TR Wy el B ey W gre @ arer Rl @ feike

fra o WA & | e &, oF T Qyw awl Y el o W IRGA

ﬁmmm%‘ﬁmﬁmﬁqﬁgﬁﬂﬁ%lwmaﬁﬁaﬁaﬁwa&ﬂ




mwﬁﬁqu@ﬁﬁﬁﬁﬁmmww%‘mﬁm  wgr SdRar ger

ez S =Ry 6 99 9ive aw@ @) e W gaiw #@Er § SuRed &y, Sdreadn
. ST Swfem SETERY # K,0 €, WO A g gfy B & A v owd faege

INISIRECIEAS 1
. 9tg U 3

e Shfre 5 4 T e # N &Y g 0.9 e, PO, B Mgl 1.9 dfel,

K,O @ amgfef 4.0 dfell e Ja1 BRE 5.0 diel 7 |-Se S arell Hee!
wehT, TE TAT T @ §, vdw Rl A arfdedw wwe U B Gl
aﬁm|wzﬁrmmﬁa€ﬁa}m%ﬂﬁwmﬁmw
=1feq ?

Tad : grefY 3.2 927 3.3 BT SYAT BT |

R T I N R R T R T T e i I R
LR I I R R R L I R O )

....................................................................................

3.5 YT SATGEHAT BT geeq

fredt ) 3w ) wIq Auiy 9o a8 & AR DY GUER] Y FRDI W TR
w2, o @ waw ot weayet eRe geT IdRan (fertility) BT WR B |
T BI Weg Y Rerfy & v o =ifey, fad ozl 9uw 81 @ | gfe el
I sTavgew Giwe a @ HH B, A1 IS STYRE BT AT =AY iy
ﬂﬁqﬁwaﬁraﬁtﬁsﬂmaﬁwaﬁwmmﬁﬁ%lwaﬁmﬁ
Rt g € 8T @ =Ry wfes I AR SeTa exAT Ay forad i
IO B FH | I U7 W FaT B I M IEHT B WR BT QT
T & oy aavws gl 81 T # R o gumreTe wdve @ e 3
AATE ¥ Ugel SUH UGN qeal T UNe Tedl Bl HAT Afe IS B, O 99 B
ﬂﬁawaﬁmwgﬁmﬁl

3.51 SdvH qIn W gqe

Jeva! # e IR o) @ wd geref wfafe B € R aredl 9 gfg @ faw
AP [ el BT YRS B o gaT 7 e sar 21 R o SeRat @
AT AFTIE: TETIMS Savd!l 9 Biar & &k el & QAmia, sdved! § gve
aﬁrﬁ'wﬁaﬁ?@mﬁmmﬁ%ﬁmmmﬁrﬁw
(assimilated) X oy WO € | HehR, AEIOH, HIRBIRY AU GSREA [HUNS
T B & e Sy aaaiie Sdvet ¥ fhar o f | Arseio . BRe R
e UM w SdVe dw (fertilizer lements) HET WIAT €| W¥ew et B
AIFET 8 & SRYT SAvH! BT W & & 3 Bic 3X §, ©F @ aur AT 9

AT 1 HET SANT qeaih gR1 Pl smavadarstt & gy geTan-agTar o
THAT &' ARG § TR Y T e B A SIRep] a §HD IuTE
gIves acdl B aRel 3.4 F Rar mw R
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qaT

wftwsr 9dvE  (complex
fertilizers) 95 B8Ry &

fagor % &) o7 e
oY% T B B )

wRefi 3.4 : @ yafod 9dv@l & IIAR NG qd

RLACH % N | %P,0s | %K,0
[THT gdvad
(Straight fertilizers)
Trsciwdl Sdia
R 46.6
ey M gge (CAN) | 26.0
amIfg wehe 21.0
I TARTES 25.0
B El 9dva L
| IR PR (THe) 16.0
JaR wiwwe (B 46.0
SIS feRTIH BT 34.0
RN sds
gierer #1 RRYe; KC 48-60
TreTe F T KySO, 42'58
TTEE; K,S0, . MgS0; . 6H;0 253
uftasy Sd®
(Complex fertilizers)
STSeMITA Hiwwe (18-46-0) 18.0 | 46.0
AR Bihe Fewe (20-20-0) | 20.0 | 20.0
IR amiifas Biewe (28-28-0) | 28.0 | 28.0
TELIBRWE TS B 150 | 150 | 15.0
WY (15-15-15)

& I 7T A A @ forg Suged A woR & wifice e wfvs sdve |
R § 99 T 2 ) R B o] & A R B g wHg # 9dwsl By
faer A & ST =R g fRawer wRelt 3.5 F fear w21 3 srgwand |
T THE0T (soil testing) @ SATER W €1 TE & gar Qﬁ&iﬂrﬁﬂ'ﬂﬁﬁaﬁqm
0T [RTE (soil test summeries) & %9 If W@WGTW&?"{&}

SER TEHRT fHa AT § | UR 9RIe 99, 9eud otar e N, P ek K@)
Wﬂ%mﬁﬁmaﬁﬂﬁfaﬁmfﬁwﬁm‘él

ROl 35 : QT TNET @ ¥ oM SdvE B AU RAA (recommended) HIHT

Kackl (kg N/ha) | (kg P/ha) | (kg P;Os/ha) | 9V (kg | (kg

(%) Sl K/ha) K,O/ha)
fre ‘ ‘ ' 1
020 ¥ &9 160* 109 &9 80 100 ) &9 60
0.21:0.40 140 11220 60 101-150 50
HegH :

0.41-0.60 120 21-30 © 45 151200 40
0.61-0.80 90 ©31-40 30 201-250 30
0.81-1.0 75 41-55 15 251-300 20
1.0 9 60 559 - 10 300 9 aﬁ% 0
e B

* 3 B @ (famyard manure. FYM) 9t Rremar wr=r =1feq |




¥ IS (ratings) TTGREE (arbitrary) T FIOET TAF (empirical) T 7 yar Sdr qur
fFT 7 i Su i B B fg 2 39d SdRe! @Y ffr Aratt ® ferg SEDat
TETEH Wt QS =@ & | R T Semes B ArTd @ MR W

frr=ferRas et utw fhy o wad §, () FEETH IS (jj) wfeq TFCAN

Afreras T (i) Y v e R e dd @Y /AT B R (iv) gAaH

ATTHRT SN AT AT TG B ATAR FE g1 STAnT R ofran | St

# e S WA g% AT € o9 a6 5 oo & foag gaiya fhy g

a1 & A T 87 I ga7 B yelfa st &) Wy st a1 A Aite

fawAITaT (heterogeneity) B9 TR, &7 Td1 § J&T <941 &1 gderoy f&AT 51

ELEN

Sl § el qedl @Y AMET Bl THANE qedl S ArA B aUeT BE afern
e & e fear s =fEe ) =B 1y gevive deg @ fag e e
3NfuTeLen TR ¥ S} 9gd B B BT & Sy, GeHUNe ! Bl aH
oot ST =IfRY o9 ST anavaswar ged 8 ok 9 A Tar & &
foper=ft w7 AavaEd ® | 99 oY T (trace element) BT FHHT BT GRT BRAT
B, 1 TR H AT TN aed © odu Bl el | gar § AT fegr wren
?lW‘\’W&Gﬁ@gﬂﬁiﬁﬁmﬁﬁﬁﬂ?m(caniers-)ﬁ?fﬁ?ﬁfﬁﬂﬁ

&
arvfl 3.6; vdve! # gay 9 W Sl 4 9@ W 99 Y@EiuiNe adl & 9Ee
I qA | 9l g waie (%)
HATEH 9Re (FRaE) | Na:B,07.10H20 11%B - ]
L e CuSO0, 5H,0 -25% Cu
heH HewT - | FeS0O, .7TH,0 20% Fe |
T HehT | MnSO, .4H,0 23-25% Mn (SIS )
| . A w o) iR Bvd go)
CEIERI ?"3;’@3 (NH4)sMo;024 .2H,O | 54% Mo
HifeqH Hiferese Na;MoQ; .2H;0 40% Mo
e Tewe ZnS0, .TH,0 35% Zn

3.5.2 Sd& @ EIIHARN dI FAMIT I a9t RS

BINHT B JUITT P ggdl g 39 a2 W IR 2 & g9d e fbg g

o9 g8 d™ Wi Py Wi 2| SRRl © ST @ gl e O B

gﬁwgwamﬁﬁ$aﬁﬁﬁmﬁuﬁaﬁ§|mmmh:ﬁﬁ
T & - ' ‘

Fe7 FIvw (soil factors) : HaT @ Aifyw Rufa, Fa1 Savar aer ga sifafra .
A eyl qar wRe € www wifte Raf 8w afie Ferd (impeded
drainage), T a1a= e WRde T TOHA ® BRYN JavD D UND <qedl @ -
R SYINT TG B UTAT & | FRIB TG aTedy q&rall T qorm # RIE
(coarse textured) areft et If wWW%?WngW
ATgEIS, BIEHET al UICTY g SRe! & SUGT D ST9ed gl & | T
&1 SaRar R aiftres =it 8, 9o & o9 wadl @ Saes! 3 foy wiafear
ﬁ%glmw’$ﬁmm$mﬁwma§ﬁw
e |

o7erqrg 7Y@ (climatic factors) : 9 A1, auf o gwehT e, ame,
&7 o1 a1 der a9 A g (growing season) AT €1 B ARTH T
T gul arel &3 ¥ fdre wrar § ePifyEE Argerel (ammoniacal
nitrogenous) Jav®! ) ATaeIHaT BIAT 8, Fife Ieg 99 § H&T $1 FAEreE
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e ger ueeit @
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353 @E

(leaching) Ter TR & Wya @l & &9 & Wl B | 541 YPKR, ARG geprer
Srorer ot B9 7Y oleTe GHd P AP ATGIHAT B 99T = B |

e BT (crop factors) - Javdl & Wiy weyel @Y UH AT Bl & wply
TN YR B JFER Fr-fe Bl & o orst @1 eRET g e @
wafe B 2| wae B9 § wele Bar (legume) ¥ TTSSIST @ Taeardr
Mo & B B AP I WNe T Ardead A A B A1y RRTd heflaR
B §IRT g9 grel geie &1 Afeedd ST 8 6 |

¥ @red (agronomicfactors): 3 BReE HHE SeqreT B oY Sdwl & wdy
IO BT FO ¥ 3l 3 FEA P 9RD (fertilizer responsiveness),
3N (spacing), SRIA AT, W T Sk D , @1 fafy wffera 2
¥ gdRe o e ¥ e M W e @ gl st Swres B §
freiforflae oifisar & w1Ror a1 @Y e B T °9 T

NH} + 20, — 2H" +NO;+ H;0

HIFRM Al & IfaRew, IR S y=Rf W I sMued g1 W i

O 2 & I B EWIfdd Ed B § | 9T ST § S1Y 5 e
BHNY T WRERRM Sdve § ovR WEgied F ® d T&T B pH W a7
FH B TG BT © | §P SoNa! o) Sfug ovd Wi &9ar W CaCO; &
e ¥ sifremaa & STl € ik fra@! 100 kg AEEIOT B My wRe wR
T B ITei] ST PY BEAIN BR B (oY JATqIIHAT BT B 98
frfafaa 2

}_ij CaCO;(kg) | Sd¥® CaCO;(kg)
(NH,),S0, 535 NHNO; 180
(NH,);HPO, 500 fa=rar T (cotton 145
seedmeal)
gfRar 180 | Bgter i 90
(castrol bomace)

IFAl FT AT B arel QRS T Faq iR ATIRAET W ST B | Al
T a9t B req T €1 9k e goR 9er ¥ uRafda 2 \wdr ]

4

1 yaR e {37 @) Iaredsa B yART FR0 E N & g1 ¥ 9w we
ad eEfYE yered o Her o SdRe @ Weg @ ) v safow @ i
FEE Tl § W YT AR SAIEH Bl § o} W & Sdfad @rgt @
TONT 99 WHE ¥ g91 3 Rufy & gure & o fhar wier a1 & o
P W AR ) FE gaT o7 | Wid 9% Brefe 9@ B § e 9,
TUT UTeY Syl | W o o & R uive a@ s sl § e |9
2| T HEuE T WY | 9 IS & A qe g9

T F AT B IMHR R Ay o € | W sefE
<1 v @Te ST e (W% 9 9, FYM
WY N AE g & e gEreta g § O S aRn g
fagfea =% I & | G I YR F wre W Bl 8

wE fef qon Ao i @E [ T 9 wg |
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Save aoT. Ho A ae NEREH SRE & A SR 8| @i W 9ve gl B
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Frife T @ Rued | fieem ach s SEaffawss 31 931 AT B 3P
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3.5.4 UYRUR® aiid
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At gen WeAmERIES (actinomycetes) @R T Hadrg Sl @Y

TR 92 oy & B T (crop rotation) A1 5 986 #R wHA A

A 98 Ul e dge fave oer 8 R I, B A qer teury

Efg‘ﬁ(monocu]ture)Hﬁ:ﬁfﬁ'ﬁwafmaﬁ?mﬁ—ﬁggglS%Tﬁ%fﬁﬁﬂ

TR

bl AHoT

. oY <t § e wU (periodically) & TR Te} el BWIGR Bel
dME S AR

2. @l ¥ s1fd a9l ER (vegetative cover) BT 8 SR WWaw: HH T
d9IE (soil erosion) BT & |

3. FaT @ AR JER B AR B

4. Q‘\’%Wﬁﬁl‘ﬁﬁﬁ@aﬂWﬁ'\’ﬂﬂ(feedingrange)ﬁmmﬂ?ﬁﬁ}ffﬁ
e fafy 8 9w ST W7 | 8 |

5.  TRUER (weeds) TAT HIe (=07 Argde Bln © Tefd Al S
TS g S & R |

6. T fREY TR BT B, B @ eyt ®T qqem | AT
Wt & = yfoet 98 Rt 7 8fik SRy ST (pathogens) SE @A
EESEGR]

[ WAy Ue W B Y Srde B wadl ¥ er gar ey w9 ¥ ue
A @ oy srgafea & wanl &) |

2. gﬁ.amﬁﬁwaﬂmw:mﬁm;ﬁ%mﬁmaﬁmﬁw
|

3. A TEF vud B S B TE oY SR swat f9Ns 9 Wi | @
FAfRT 3P FAal B T ¥ F7 iR 3l WEBNT gad & wad § el
ey & wae ff T a5 2 v fY @ v ofte wive @ wwka
B & R Fle, qaT v g1 a1 SiRal @ P e €

4. R QX 3 T WE & A & e A7 @ wrE o

3.6 9O

1Y, G BFH &I Ia4=a] TAT ScASHe] @ =1 ysgsh b Hew ¥ e :
Rt 57 sp1s & =4t &) TS § | WaT AT TAT SATEHAT HaT B ATARE |
o § g SR weem gRT guRe @Y snavear Bl R vad @ 9Ew
IUH U B AT D | 3FF T e IS 7T FEd &, WY Bl g
WM W< © SR aeY SugEgd § i o €1 59 qwdl Bl [Ouve o qel |
Jedye et o g e T @ o 39 99w ool o € 5 et
ITaeAT HAS: AfE ear g € oy A F &) 4 uiye o uredi

fifty yeR @ o Beq € Sk S T W uiedl Y gfy v o R
A @ F&v B U H g wer ¥ ok o 5D o aw fRw e fag
fofire 81a E : | , -
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weuur Uer 6y U € 5 wgmaw @ e den g yerees @1 O STgHdr
FEd £ 3 39 tRE & D 1 yar § e voe @ Swred @ faw SR @
aﬂqwcﬁmﬁalmmﬂmﬁ%‘lwwﬁimﬁmﬁﬂfﬁmw

TeUE 7 aReerd W fHIT ST el |

forefy oY <vr 9 Wy @ @ ael @) &1 IdNal B /R U7 IqP HEYT W
R B 2| 7aT Savar o Riw g & i e mity afts swd R
e o wd e ARy | el A enawed 9w o @1 e @ Al S
T o o W afee =i el off dive o @ S wHe @) Sud B
T B A B | SARE T WIS T B IAT AN IEHA P WR B Sl
e % fory emavgd Bl € | dad IdNd B HATT & Hwl TE B, qa1 B
FARAT WK HT qedidd w1 R R Sfaa Sdven! o1 Sfya srgurd d SuanT
HT P BMATIFAT BRI 8| TGO gaa Sexd! B WY A& AT A ST MY
Tl ST 3a ol g9 € 5 e & aul # SR Yy 9OR ' ¥Edl © | 39
1Y B 1, Ay, Bl a1 FHiY & a¥iel § HahEd 3d BNl u A
forame forar S =Ry R a1 @) Sdwar @ yded faar o 9w |

TqG JAMARTT FA TH0 B TS DT W TAA AT TR O e Sl
] yftie Tael gig BY Aol o 99 SR e 6 ) Refy # qerg <@
AT T | 9 TR B 9B il A e i o wean & @ifee wellaR
HAA! ERT TH0T S GaT B AZEIod a2 BEfFE del o |1 gl & &,

I B A Wm%ﬂmﬁﬁmﬁﬂ%ﬁﬁ%ﬁﬁ@ﬁﬁ
f ST fear S anfRy |

3.7 3a q % g

. %9 Ruft 4 o2 o g9y ® O P 8 7

2. wiwpe B N 1 R § IE G arel welleR Bal ¥ ATgere &
W FHH 918 W) 8 | HEY U ol B g 7

3. mfwmﬁmﬁmﬁmmﬁwmm&%w
BT g ?

4. ETOHM YR @ T9E Bl qHEsy |

5. feedh 3 e 7eT # 0.67% B, 50 kg P:0Oy/ha SUTE BREIRG TN

125 kg K,O/ha Iuerer Wifirw € | g forg g Sdwe @Y R W

TP ERR PN 9 Y Sde & IR &7 9 tReaw A R e
@ﬁﬁ@mmaﬁ?l(ﬁ$ﬁ:wﬁ3.4ﬁm3,5fﬂw?ﬁ)

6. at wrafYe wdRE @ Wi s @ 6 g @ ey ?
7. HE =T R g W AR g o o siet & 7

3.8 Jai¥

g g
1. @ () fBdfeg i) TEge
) arefrm
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) BIEpRY
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§) HEfTE I
=) {REE

B) Al TRr Mn?"

) IRE
=) Mnﬂ'

- ) g

i smR, e, e Ten SR SR 9 gy &5 # sl €
SR T |
N @ forT &=® (0.9 dfell) = 45.2/100 = 0.452
P,0; & forw SRS (1.9 §fel) = 72.6/100 = 0.726
K,0 & fouw orRe (4.oﬁ?ﬁ)=93.6/100 =0.936
e BB (5.0 Fiefl) =96.8/100 = 0.968
e Berel QU B T BRE = 0.452 x 0.726 x 0.936 x 0.968 =0.297
srfraw wae Sua fefafad gl
HaHT = 0.297 x 225 VA = 66.825 gIA
g = 0.297 x 171.2 9 = 50.84 g2t
T = 0,297 x 192 & = 57.02 &1

igﬁ?gaﬁmK,oa%zﬁwzﬁmw’m% 3 H@Waﬁvw
Bl 3 dfell A Af¥F T A Afey |

H9 T N =3.5 Fe1 P=4.0 dfch

AfRFTH B U & folu a1 FRF = 0.909 x 0.936 x 0.936 x 0.968
=0.771 5

e el Sudt AeferRae g
- HERT =0.771 x 225 g = 173.5 g9
W = 0.771 x 1712 ¥ = 132.0 A
T =0.771 x 192 T = 148.0 =9
HAT T A HAL: AFHT, A AT T BT AT SUST HAT: 173.5
qfell, 132 9felT T 148 T & SIesy |
aifere gyt q_T 1 e IuT IdRE U Tedt BT &9 HA |

SATAT ST HOy el SRS HT B T Bl T Il © | SRR &7
q arel sFIfTEm amgs, HaT arg 3 Suefy § HY WW%‘W\T
¥ arrer daT FNd € | |

Ad ¥ B 9™
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@) T8 7 arew ¥ o sRRFraeE B @ fre e B
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YIgfGH (Rhizobium) F1 SHATY] HeATQR GIGUl &1 STl Bl WA
(infect) HRT B 3R W URSIY (nodules) T &) T ST TRYTET U<
T WS HaP! W PEEESE o & AR Agciod difrereeer & forg
g Qe a9 & TEwATT STaTY] Biepiv @ w1 arefl ga1 A
78} o € e aref 2 5 wiveRy B & 819 W uey @ ofel A
HHAVT FH BT SR SERTT B9 ARIETE S ok TF avE ATseIe
BT BT PH FI BT TEY &I § ASEIOA BT AT B ST

3T &Y B Blegh) ol A9 &3l ¥ a1 Sl 8, 99 arcafee e
(leaching) B & FR Bfcard & 41 81 T 8, W 9D gera §
Sfoergy "RY g1 81 WS (mica) WY K- @fFstl &1 G- 4, Ca- o

gy K amaq arfdre e gid €

HA gl BRE H THIE 967 § SIS H g0 AKHTH A HH B TuTd A
BN € (HUAT STAIT 3.4.1 <) |

Wﬂﬁ3saﬂmﬂaﬂﬁws?w¢mm§eﬁﬂwﬁmﬁrﬁaﬁé
N =90kg N/ha

P =15 kg P,0s/ ha

K =350kg K;0/ ha

afe =99 By Ty SdRE gRAT, gRERGT (THar) FuT TeRRH genhe 2
a1 IS TeEwrEl &1 URee far o goar 2

100746 x 90 = 196 kg FRAT (IS # ~ 46% N &¥ell &)

100/48 x 50 =~ 104 kg K,0 (F@% K,SO, ¥ ~ 48% K,0 & )
100/16 x 15 = 94 kg P,0s (FH URBRBE ((FHe) d ~ 16% P,0s T 8)
ufy IR AT F ga w4 § Sdedt B My Srer SE SRy |

B9 A SdRE @ B UM W 8T 7 § wEfe a0 IR 59 e

W g @ed §1 G | Heeaqel afifrae SR NH: e e Tggie
@ e § URe T o= s SWEha w9g. g 8 ue | gE S

T & IHAY B SR 98 WY B Y g (arid) & GHAT 2

wﬁmmwﬁwwwaﬁ@?ﬁﬂwﬁmwzﬁﬁm
TE] OTT Bl W § Wi ORI O¥ W BN € | SN AT BT SIkEHd HH

. B ST 8| B TP 36 Ufde SHeET I WH Y qdl 8 i &I

B IUMGHAT B g9 G- § WP 8l 2|

&T Sd=ar a1
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THS 4 STA-A

TS B TR
4,1 g&IEAT
e

42  y-8mwa R gfte & A
43 fagg ¥ oot &1 o

44 I 9 G
el gfec
g om B Ta-Frew
o) 9t
AT IocteadT

4.5 RIT GH
SN TR B AL
STeATT W % TR WEe Siel B SuErHTg o
Sl Wk T Haed

4.6 STV S WRAAT D FATTRIS

47 SO-GET @ W@ AR TEET ¥ W YW qHE
T IS 3R I & WelR e
T SR B G AR YT A T

4,8 1 AU MR yEEF A faftwr

49 wUw

410 3d ¥ %o W@

411 9O

4.1 wEEAT

ST 1 guersH SR SgA 8% OF Sud WHAA ST F A e
wEaYel YUIEr BT 8 | et weer ¢ f ey demet | e e e W
dare g & R wofa i Fraae far smn @11 wow 9 adfy demn
(1951-56) & i, Rf=rg R fag uRaemmeT #1 waifte wofear & w8 &
e g7 o 44.6% P o Frow B man o1 g w ¥ B Y 26%
TG I A AT 64% TSI Feo BT & | aoA gwg F g & g
ol F e A R & wed afees &1 w9 1950 ¥ 1997 # ey ¥
QT $ Feqe # TR AT 3w § 9ga aore e | R s
FT F NG T AT AP AEATIHAT HY G AT I | FAT § @
T R T T TS 9 9 A & R 47.5 @@ Rrex o 9 smammsar B
B HA # afeT O See & g 83600 freX e A smawesdr

B B 1 I F 200 e & 3 uResw & Riw 3000 frew s O
IERYHIT BRI B | T T Wideme @Y % Ieud & forg, 22,8 o frex W &




IaETET BT B 98 ¥ R s9m w1 wm-fai, $ v 3 vy #§ 9
1 Fuersgar T 1T HT B 1 T G Seod 9% §a @ forg B e § f
e, S fae @ Ageaql 9 € |

T R N RBwg ¥ 9o-Raww T R 9 & -9kl & 9w oo o
ST | T8 qa™l S & Sy Soi-gueesar ¥ S ege 81 S w9
AR oy o7 ol & semfa Bems o =i 3 woh, 53 deon =
SR § ST S AWl B FAod §Wad ST e N werar e
SR & €O MR ySET A AEvnar AR ARl o e ot R
QT | BHIT e S il YA F PR O GHIRI H] BT B B A
HYATY ST ATl IR Joguet I & Bfga w5 B

[CEL)

G TS B FEAT B §G I

®© I P HEHA B ©F F AR B HRO Il G,

o favg 3T T WR W T A IYAHAT & HACHF T P A1 T,
o W TF AN RAFFY sawuml AR wewd # =@ e g

® IEEVIY W UIRGA & Serla [N & WE de B gar gai;

e O W P TG M Wg A qrqwwwar v @S wl g, A

o I HXHW ;X ySvw B g e 9 A RYNG ¥ wuren w7 g8

4.2 -8TFA ﬁtaf@a%m

AITHT =T A 9§ wER &N q-fewe (RiR) 3?(1‘3%6 fewamr sreran
ER W YIS S F ST B Y TR [ AR Y ST ey =ity

-8TTH AT ;

1 8FW =247 Fs =10* #ie® = 10*m
(i 1 BT = 10* He )

100 37X = 108 We? =1 Feamfie? =1 km
(s 100 BRI = 106 Hrex? Rreiriie?)
W@-WW':lolom—a—{Z:lolo 2

-mmmﬁw%wmw%w%m:
1 Rrex =0.22 Y= |

1000 free =1 #edd = .
1 3FeaR Hiex = 10¢ Med = 10 m3 S PCH))
(1 3R Hex) | |
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i gfde & T o 5ol | EEICERT] Xgﬁwzﬂmaﬁg

&1 e, A Ao § |\ e " # )\ Hex wree A e (43)
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BN AW F -FAFT = 304 x 1.10 MR geRIR Hiex

# g A gfte = 334.4 FfmT FFeAR Hiex
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ey ge 1

frelt =T @ arAer 1483 Fenfiex® 21 sfwa aiftie gftc 60 ¥R | 94
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4.3 Tawg # wtar =71 Rawr

, e gt F W W H
g@wﬁﬁwﬁmw%mﬁlﬁmw%%mﬁ@ﬁw 7 100 Brer &
1.400 x 10° Fheidiie®® & sftes 1 =E A gedt A o 7 300 Hex wEd Faet 17 9 AdWiieT
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78 & foed g Wi
TaifEd B B |

4.4 T W JA-9F
g N A W oqa ¥ ol 9l ¥ 9 N Jueyar & i B Ui |
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AR feaedT SET 8% O, TR-URET $R STR-Yd, 39 & HIAr 4 8
At gz Tx FrfR w8 o § s ol gfte 110 9T & wafn
faeg @1 fma 99,1 FE e 21 AR FAH HET A1 q9 T OGREIR GerT A
ST @ AT ® eew #EE gfe ol 81 faeg See e ) wwg § R §
IR it st AR B @ gred o afted qe ¥ wad e gite el B |
IO F I ARETRA H wales afte gite, 900 T Bl 8 |
FAO-F A FE a9 H 1140 YT MR 104 F=IHIeT yfafeT @& 8 SR
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(ii) =] IR FAR F7 e o 31 S8 T W S ¥ qad 9 oau
BT B | BAR 39 W sty gfte e O mem &) safy § fae ww ¥ 200
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HeT W Y B ¢ 1 a1 e 400 R eeux Hiex sat
BT | 56 QX T I9AT AL Fhar S wwar B R #weer Iuee 4.7.1 ¥ Ruomg
Z |

4.4.2 T T ¥ TH-Fem

R # ARA F wR it § sl e o g #

) fearm § Fee awh e,
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iv) siaegddn avEr 9 Akt
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gerfa T STTATE &A W 17% T @ A T 15% FaAE H GOIQr H € |
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sar gfendt 9e, 14 HEeE AR 18 B¢ 74 SRAT g wOie g B | g
Ters, TUST, A ST B it uge wex 7 AR ¥ g aw g
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EE| 20,000 ¥ e 14 83 85

e 20,000 37T | 44 8 7
2000 % €T
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e
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) IgEr e F wErTa SR MerEd & §m w e,

i) ¥R AR ERd SR & S w o R s R R Rew B
i) HEY F TR0, AR TG ¥ FUEAY T H AT |
;ﬁﬁﬁwﬁmﬁm%m&mwﬁmﬁﬁaﬁq@@ﬁwmﬁaﬁw
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° -Mﬁmw@aﬁwﬁﬁaﬁwmaﬂtqﬁwﬁ%mwmaga
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e & (arid area):
Tg -8 58l 25 ¥
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arg # TH S A
B/ (7T sa)
AT G Her Bl |

= grftml & Ry
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arelt 4.2 7 R mu yldw
o IR # g Aed &
Ty I weEE Aieat o
e g |

ST WE A
TR OF g IR 8

I srag & ot gave H A e 50:1  argea § erdr 8 ol
FE AT A ¥ 98 1000:1 F S A Bl B |

° aﬁaﬁﬁrﬁaﬁwaﬂm%a‘rmﬁaawwﬁﬁsﬁﬁm
sfime T Wi RS B FET FX o S el 8 | YR HGH H Sl FT

et Brar i 9z srofine werlf # 98T F A o G | I HIAGH qRA ARA
H FT-FE S B A, RS YoHT W ARaAEs =R w1 =R |

WOt 4.2: S TEOT & AR g afer § i s

T, foms Stor-wgor &8 3 B

w78 AR | S wE
SEER)

1. ey 3,28,000 | 99 3X FAR, BArERT yew, dem, s,
RSEIE

2. T 8,60,000 | Sca<i=e, ScaX yew, Rame yeor, wiew anm
ARES, BRI, mum, 77 Jo71, MeR, Kol

3. | w&g 1,87,000 | srevmee weal, g9, WOR, demer, B,

4. | wEEAdT | 20,000 | TERE, TSt

5. | W& 30,000 | e, Heg yew, oA

6. | 7Ha 98,000 | T, TET YRE, FEIISE

7. qrdr 60,000 | TG, AT YT, FEIRISE

8. 19,000 | fRgr, e, wem ST

9. ST 39,000 fer, 75 gow, IS

10. | "8IS 1,40,000 | feeR, ©<iwe, T 99, HETUSe, ISl

11 | MErEd | 3,10,000 | g Yo, wHCH, HEd Fad, HBRISE

12 | goom 2,58,000 | 37y Yagl, Fch, HEIST

13. |97 55000 AFY T3, FAlCH

14. |F 87000 | FACH, FXA, AHAITg

4.4.4 ST ITASHAT

THA IG STl B Fodl & & Y-S & A WAy S 7| Ao, e w1 g
oeqr 8 o TRl gr e ® wen 9w @ Ry & A T war w8 W@
Wi 8 g A un S @ ReE S (acquifer) FET B | AR oW B AW
ot 4 gRe, w1 skt w1 Rrewm 9 6§ A SaH Aew, W e $
I BFrar Rl B 1 e Y Iuceud T 37 Hufed B S i AR
il & A SgT wIR A dwdr ¢ | FY A A S AmEr 50%
T BT 8 | TMT W SRE AT 80% AR wed ur i s st
FT 50% & e wor svwer et & g R S 8 s 8 b s W
300 Hiex & TeXR W) e s w1 Frew 3700 faforrr eI Wex @ S
Tiffs gfte w1 A ¥ aftr 31 g e w1 dae 43.2 Rt gEEE
rﬁaa@wﬁmmw%q&aﬁmﬁr%wweﬁm—
gault ¥ serT-ge B ¥ |

et R f7E H aga fts Aen § 9uesy %%qﬁﬁnsﬂrﬁw
Teo & wgg &9 | dwowr A Predt ) gfte g B 81 feeg STAfar



gfe ¥ srETTar 81 T @ AR it F e @ S I dR s
STONT - BT & | T ST S Yew ¥ N1 § el @Em Aei-wel Iueisy
a1 2 | 3ifteh SHIRET S YRE W wHE B € Wl AeX -3 A8l Bt
sreraT e BT & SRl So-TE PN Jeared Rfy s A 81 o &
AR I F T (i) SIA-ART F AT AT THB Sl 1 el b GG
S ¥ dgar (i) W8T U §gF F 9N B A 981 §HE-o @ A g §
T F WA T AT H O B S g | G g g At we o Sfiat
g Pty 9% yRie T wse 8

T VI 2

wra & dfea aftier gfte, fava-shaa & sga 3t &1 56 T 1 e 8 i
AR ¥ So-TEET T8 & | 39 U B, WA AR T B o H @ 5T
gfte ¥ fafy=rar @1 gite & =g M|
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e 997 3
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4.5 T T

JE@, Ee B g, e, T, oo Pl w1 R w5 e
ToRH ] AT I FEd 8 | SqErTd, T B TN & HI0 HEEIR 3T Iy
ST WK ¥ BT B | T ReRaEy 9Iee aa § o hEy w9 § awer ged freat
@ Y Ol F gl F 'Y W OARA WA 8| A o, aut s oW & w9 H,
ot H ofte mar @ f& aur (precipitation) FEY F | gE W WA & 9% %O
sfor TEq gU ARA H =en W 8 o sfww: T R ¥ 9w B g
aul-oief a1 H SR ST SaT SfaE S e a1 okl § 1 qui-or
1 O 39T 3N I T ST H T S € |

4.5.1 N = F EOT

MR g Ol sl ww B b w §) ool w S e gl @ A
3T AT Sfaer B & Red i Y =aew sEeuRl w1 e 8 T 21 s
T B R 9 A Re o

) 3gam= (evaporation)

I, T, O, ARG @R weErRl w1 o, A9 A aRakid 8 S g
AT F YANGT FIA e HIRGE & : A, FNEE ke, FaA-37, e
e =61 AP, ST R, S G F TSS- S, g9 i |

SeT-UTer

R So-amg it fepan
s fae R e e W)
TG F T H @ WD, I
EClciLate o e |
ity 9T a Fed 8 | 9
Fr A gha ¥ " A
T # of gy a2
Imifdre ardar =y &
= e @ 2 Hgla
IS TR F G AER
ren @1 gay el
wiEe g R R S
RETI
YRR SRR SRar =
Elle il
g g W
e AN 3T IO H
e s s e
AM BFT AR | TR 8 9
mifdrr s # g Ol 8
Al T IGEIT G FH B
STl B 1

x 100

1




200 e JFET IFH o HY
3¢ Vel F ARB
HIT ST F T 3G
Tow # R 9= s
T A FBd B [ IHE
& & g § 9 H
I Y55 TG BT 8 | 9
& I U G F FR
STAUIF BIRZIeT AT
F Ry ST ol
oo g & | ¥ aw,
BT BT G T B
Fd T ¥ e B §

AT T Ty E R
iy & SuAt
SEERY, AT 7 39
Rt it a1 A 8, el
o6 T R 3wd it
Fl T ST e

Ao w1

o & i wgw o &
B = 3o wim

12

ii) aTHESH (transpiration)

drt @ ufeadl § 9T €Y H 99 9 g Y ascasd FEd 8 | g9 § 9Eal #
ST gy fomn T e, AR S gikt AT § 1 TF JER ¥ amsdieesi 99
F ot F FaT & R 9 & S F S@mee ST § AR 98 ay &9 F

qrgHST A AR B 9T E |

jii) 3TRe (inter ception)

g1 gefe (4% 9rdf) swEr el g awl-ud F AFT P AL e 8
X 5T 0 T IEIT BHX agHeT H A o WKy 8 | o gty Ay
TET § AT F FOT Tg7 FH a9 9 OF T IR B | HH 9ot aret &y
A e R o e o #

iv) W (precipitation)

e, agHse ¥ gav, Frémer SR v gy 9fy # ofie Sier &1 Skt g & 59
T H (39 A g3 F w9 H) adT B g@w FE0 & | I 95 whe @
e gy wio-amy 7 B freedll  oftads & wiar ¥ 1 argEse ¥ W
BB g3 AR R fveeetl ¥ wRet 9 & 1 o # A SR g
Tear 2 |

v) &8 = (runoff)

[E 9l T F YA H Ao § AT T 8 | IRNRF W T F T T 98
T 8 O 98 o Fed § | 9% e, aioel, §Raet @k TRk & R e o
T U 8 | 461 F W gga Iqa: @95 N e war 8 | el R
T TS! e, ATE-STeT 1 G X AAT F YA P F 1 -

Sun

, Precipitation l ll
on Land
recaitatn Tt |
recipitatio u ll Evapotranspiration  Surface
on Oceans D Run-off &~ | | Percolation
. T1 C K | “ - Water Table
f | e
Evaporation TTT : 4~ Ruver
« ¢ *—('Sround
=7 Water Fb
Ocean ' : "

ﬁl’»f4‘.l:yﬂ't‘*ﬁ'LT‘vT$
vi) siF@e (infiltration)
T T Y TR G T B O A B S B S o



SITEET B THY S 3F Il ¥ B9 gY HE: A A AR A6 7 R e
et T 81 SfqwRT 8 awr S W A, g A e, g9 B gy
Referai, amreafa smaew SR QoY gEOA A )RR FRar 81 Al wee

on R 4.1 ¥ el R om g

4.5.2 SINT TF F FATGAT N HETIH 9 F STETHTA JOEH

georeHlT § f& ot

e & IO, FAUAM X ATT-FOAT FATT IUWR & FEHier 377 war @l
T 7 e AN

o I Td JGEAT H Ve I IIFEAT ¥ FH IAeT B g,

e & I=¥ FILIRGT Exl B, 3M%

o & 359 Y qIE BT B |

TR IoF TR, YA Ga9 H g% A A IAC 7@ § G8ES ol | T
% W TIcd B I 98 A B qqE I A @l 8 | 59 HEEER 3 3
ol Premt & AT 9 9 59 sEeen § S W € gl gag 9¢ 9 s @
g1 T T e § Sft Sefly ST 997 @A 8 | a6 Wy AR e 8w
g% e T B | F FerR o9 & O I %F w9 § ek i e
21 OfX 9% 1 T R AT, FA Y9cd F BIAT O T MR H IARie Wi
BHOM o ¥ W WEd | 91 & fava § e 38T iR W B | TES IeEl
T . I FEAT AniRar, wiadr AR nHyt S F g s o o e
T UEdl T B | IS YS T, HRE 3709 gRT URh) AR geN F ot @
WY H B BT 8 | IS O, Tedl MK I g SqETSRIS T & HIRT
TS S FT GRICATIH FLaT 8 |

4,5.3 ST <k o1 "

Y, & o6 ST F7 grawen wUEOT FR Ao TH B GHG SETE B AN

e 9T e TR SR 8T Wi gE USaT 8-

iy STy ST AT A 9w & ar W gay i ¢ 1 agEse ¥ o
TS F A YaE F R wr Bdw 3 ey Refedt ¥ e @

i) weflw TR B AT fasl # wr 9oy ax wenl & e ReeT ok
TR e S 3uer SRR (weathering reaction) et & | aqem
oS & o T wgE e e ¥ ) weeEy # ReReet § v
quforeT |iadl ¥ W T ¥ 1 OSRT # A0en 9% B HH ued  F, 6
T B AR W YR weel R vl & ged ¥ g dr 8 ) o Ao
F T fRar @ @ et I F uw A ¥ weemt o) wdd § s
(erosion) I AT ¥ | T§ YHR I IET GR M T e@®, LA
IO Y A o ¥ R et s Wi ¥ 1 ows 1w 1N e w
& M ¥ TEY DSt S ¥ | qyw F Frpe THRT W F dud F W
¥ I§E TF AN H WA (coagulate) B W & Rrd Ieer s ¥ I
H 3a%h gaT H HEw S 31 9 e o o A @ R 8 98 e 3
& el H T & o 31 qay wedl ¥, e wh wddr AR weEEl A
P-4 AR, T FFR a9 Ta N TR F oX @ ¥ | 0 g

-

T FT I, FT IRl
T BT &) e e
o5 9 P TT FG TEY
TEG HOAT A AR
gt 8 3R 357 ey @Ay
Igd FOAT I Bl 8 |
o w1 T8 fag o A
TE W () 3T A 8
e, g3 wor A H
g et & e §
T T & | T B
T e & g H gt
T8 A T IRl w
TIH SEGETST T AT
FHIAT GSA1 | FET o1l B
B gt & of 90%
T ITM BT HE AT
10% T I e
et fommes % wg A
Rl

g (silt) # P uenf

GG

o AR dw B e
E

o T

o FHERE TaTY

I 8 T afand
Fiaas AT 2.7 3E T
T ¥R H A W E

TR (Crevices):
FeTl K ANE e,
T IR

ofe I FefEEt F g
F IR F AT IE @
fir-Tamafe
(dfeerd-04) wramE
TS 20 F IUMT 20.6.5
T JETT HY |




= (Eco-system):
1 GG TAT I Harea
e IR TEEhre
Tofaer

EEUIGER
(Hydrodynamics):
a1 T wen
R ey s & i
¥ B 2

WATE AT
S-ga1E @ T |
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qHAC A TRA B 1 T TER 30 diRag, geE & i 8 gews
Bt & 1 s mnar smew siffhTe @ el & i A, weeaqel yie s
ST B | T Uee B S & g 3 €S 1 A T 1 R demE W
T THTE B 9N 5.3 H AT weh B o A 9ol qerdt $ e B Al
qerT AR ¥ @S B S 8 |
iil) g oo ¥ 9 & yaTE ¥ wWiw o e v ST B/l 8 1 @ &
Tt 9t ¥ e gAkly woaw g 9 Pt § e e s 2 |
iv) @ g ¥ W57 HUF g ¥ 9@ 3 Wl B WA ©F gredl & AT o
ST & @ w0 Ry T &1 Sl 81 w6 Y g@ W IR §
AR & fo R YFR Wl 9k gAmAl A Siae qRiRefadt 9T e

YHE TSl B |

W IU-IT=08 A g9 el T e v a9l s — HewmR, A,
HEE 3T BH-e el =k ERT IREOX IS B | AR, I A THE JER &
T WIRGAT & SelTiad AU F FHET Bl

T T 4
SIS T AT TGl AT BT |

..............................................................................................................................

..............................................................................................................................

.............................................................................................................................

4.6 FAGT ST TRAAT F T AT

%9 A H ST vEB A, FEA B R W (\) ) o)X fEr
ST | el SR e WX yaTE A & geE & aR H ugh | e ety At
¥ wga dfeten e ST & A 9 A uRdl &7 felsT Enn | 5w whA @ e
{1 AT W g H wea et B | SET & forg yawener # fa
S AT 6 I AR g g et # @ awgel @ dg i &
faelie frar = & @i femos & facg wed 9 sfsaw @ 99 w9 ) 3@
MY g THG & & vapy ARal W SRS 1 S=a A #b Ol e 8
Hearn Afd # S, qgi A 95 FH B © | B A T W
F9 T YRGS U ey & | T @ g AR GEIT & FO 0K G A qh
el T Xl B 8 9T & R ot Feeaor e B 1 e fger @, sifeRfiee
e gor wqrel & weg §, a9 SR T@EAE FueT ¥ Uwedr o1 9w 8 1 A
oo & 819 ¥ WROT & O 8 | o B 3f B gy &S uxal F7 §7T
e am, TEEtE ged R S s BT e 81 Rt wal & o9
XS H P T e RO o TAl AT SR el AR AT
A Frar 31 wo weg $ oord Y wEe & R e s 3 & SE0E 5.2
T a9 @ saia G s # SmT wX ) B A O sicqEer o e @ A,

‘ga‘ﬁwsﬁtwﬁwaﬁﬁ!

glceld
afedt = wriefim g el %ffﬁw aﬁmmmw 0.1 #rex



Frg~! ¥ 1.0 Hex Fws! o, BIa1 B | AR YAE WG W Idq uRkad] e
2 S ey SR earE Yed W PR war 81 e dX ax gaf et
e ey & wror gt # b ST waq I M B &1 aed e yge
9 & 918 YA § | g8 u¥ Bl g |

AT

F0E 1 FEd g I FH [0.001 Hex FFS 71 F 0,01 Hex Fws ! (I
7)) BT B | T ST TG Gh HIE ¥ < S| a6 qe BN 81 IR
R SRy B €1 sd wE F o AR Fed M # et saidan
2t & Rrgerr frome woarg ofRufel &R meas g A B

FrHsTer

Aee 1 FaE-gTH R AR AW A gRe ¥ R B B 1 wewydl (W
oo ) & e gae aw 10710 Wex ¥ws! 107 Hiex v 7% 8w B
¥ of e werd A weeEar R wrond g Al 8 8 weraed
for-fran Sgg w9 BRN B 1 sfwer e ¥ wga ffwa Bx @ < vl
-3 el oX iR A B

o7 Pl & 3 ThA &9 off 819 & W 39X aftfa w9 afts & e &
Frafifa @ 81 Tel, T fawga =l €t @) Sl

F9 e gar I B W F weasy B s wey o e $ oS
R wRg # 9ga [fd B 8 | TOE YR & s Pem @ S s

I IFP AW IR el PRy 9T F oAy deeh gRRafdt ax frefi
FW B | ARG F A FRe ST us B g aERt @ affwr
TS O A gH 3R @ 9X AR s g1 e g Preies el
F B e dmee e IR 8 9x 9w 8 )

Y YT 5

) TEaqUl S ST B A Farsq Rt aetan W qikaAl & R
Je fohaT ST €1 S99 Heed o1 HILT §arRd |

..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

4.7 S Al & W A Yo F Wy WA GHET

ST HREU T o] oG g YR s e e we € oow A

T SR A SR T8 BT 6 | Sor-ae B siefa PR w3
SEIECEGE I E T I I =

® ST HUBY

o W H T F arem

o it Frevml W Framdi-gesior sru ST e

SA-grT

N IECERE L

T4 99 § gEE FAE

T oeT &7 TR

ww (Confluence):
A uar AF T
et #1 e By

AT |

15



5 9 & yeud w7 o § Se-gw@n @ It gt a9 @ fong sy sm

Iy IqM | e AR der B g wgy Al o FEw i aawredr B &

Taferg oo e gwedl N SUESy 9 @ 87 99U 9 WX fagr e )

Se-yayT B derta Frefoie Jegt o =R R s

e TTHNT F WU I ¥ FhE HIAT

e T FH BXATI

Tee M 9 TEgA @ R ¥ W e R 9@ w@ee i yeea ¥ weg

W@ﬁmmwmww%w-mwﬁw%ﬁﬁw—mﬁ

EARIS

4.7.1 o SYFsEr AT ST F FEferr dqeror

T way ¥ P deen B =E S|

F) TAA-UIAT B ITAHA A JREE FEgerT

B9 UBC B U gd 8 1 BAI oW & fareT yaE ¥,

o giteud ¥ Tafdwar & (ST-9 4.4.1)

o TSl IucteHdl H AEAT & (ST-H 4.4.3) |

® Sie a7 IuceEdr M IUNAAT I A gRe F ST & (IU-oAm
4.4.4) |

@) IwEeA (usable) et #ir Hife Suersear

ST & deer e W7 gWT & BWR ow N gfema AR Bwum AT & 400
faferr gRTR frex sEm s wiw e ¢ PR sRo & @ @ oW
I H AGT AT W T € |

1) ST, 9T aieieEs, T4 F ST gaun A Fae B HR g

2) fyeafafen TIoTHRS (topographical) R e A& & FHRoT WIUE-

o T I ow W A awlt gt w1 e 9w w% wwr 21 (3R

qiEE " H) |

o W%mﬂg%ﬁ%mm#?ﬁﬁmﬁwwmﬁﬁaﬁ
ST B |

o 9 TF ST T FiA A} e, Wzo%g&mwﬁaﬁ%
wafeh 80% ¥F W &1

%WW%W%WWW@W%@WWW
WS T AR IUGNT 81 GRaT B | W &) gRa 43.2 fafme gy iex
Wwa@n@m%lwmwuzzm%ﬁmmww
IO BT § .

) Wﬁﬁmwﬁmﬁﬁwﬁm%w
gAY A & wEer 1951 3 36.11.@3%@ 1991 7 84.3435%@3?11



2001 ¥ 102.7 FUs 81 T2 o | SFwwr gf @ Her R ey gy e we-gre
SeT-IUeTeydr § I BT & | IR Uiy afd ST JueisHd] Pl 59 YhIX Lehien

a7 goRar & e T T B R S & A 7 ® 9ty O o

1869 e & | o R oIt SucieudT TRSERE T F R W e ¥

AN AT B0
yieef girenfyg ) T4 A Al aw S
(w—ww B EREC
09 3
_ 1869x10 Hex (1Bt =107 1) o (45)

TR gAk 3w § wfda aft @Rk s Suesger 1951 # 5176 Me?® & wea
1991 ¥ 2216 He¥ B T2 & | wHHT 4.5 R FR R 10 €@ w7
ST FT AT T HAT ST | 1991 F siwsl & agE fGew ¥ yfad
yfy =ofder o IuetsET 9231 W o | U8 e fhar wan @ ufe
2000 #ie® W MR A & SR 1000 Wed® sgd 9 &1 WRa 2007 F
are Sl v Rafq § uge s | Ser @ i § aRkRufer sw & s s
FTidieR fashry T T e 9871 1990 H wided iy e oo Sucean @ gite
¥ 100 X9 N W @7 424t T 7|

) =¥ ot ¥ i ¥ wete wwer
ol st ¥ 99 9ia) & FEir aveRs 9HT 9@ 8

F) IR FT IR,

W) Ite R gl i Tt @ P,

T) e R A e et s amff |

T g g3 Wil & Pt Body wRRefe @) amiRe-ankis aRom o

B
o TiFF QWM F R XA F g a7 A Fer, Y Fem @k
- TG | |
o SERUT WifafeTt (sruid spEmer & forg st g ) |
o ITHEH (Sig H T A TGT A WA F ST ) | SRR (Water logging)
. ' IR TR (@)
® SmHIfG 3T eraumE | o= ) T IT
o Prafat @ frae ( (T 81 % e erfe St § S 37 g 472 % A e
TEHY W BI)

® o1 HFAU M H HSHI) FT BT

w%ﬁmwﬁ%ﬁsw%aﬁﬁa%a%mﬁr%ﬁmﬁ%wﬁm—m

8 g, 20 Pl Reu ¥ 40 fiftee 3RuT 8 T B 1 39S swmEr
FR aftia faada et & Prare & R fre o a0 w6t 3 woass 53

- qe A Pl an sga 9 W™ ¥



wTE &= (Flood plain):

oA 4 W @
T ¥ T B

4.7.2 ST GATIAT & AT HIT GIHA S ATIIIERET
I BH 96T GOTET & GRE AR EOH #) SEwmehar ¥ fFE Hn |
&) R, v, AR i o ST & R e 1 win ¥ afe

w5 Prfe & & e ghs & Yy S, S, 7o, 9oded aegel e
AT 5E ST B 1 3@ A ¥ Y Iees, S Ak & fog e glawne &

SETFAT B & | T gae g ot S # snammear ey & o fh o 4.
SO T | SAEE B OSEST B MR W AAA: a 2025 H R,

Te] aur Sraifien wEf ) TET F sEw 9@ A A 105 Rt R

Wz & sra | g o gen fF Sw & we "wgAl (112.2 flewT gwem

WeX) # I A H 90% § AF H IHN FIAT €I |

@) mmmw@wﬁz&waﬂimm

afy wedy T el At ¥ gere @ S A gRwE W & Ry Ser-smgff
o ¥ ocd s & | 3F S R WAl B gern # Rl dR ged 59
TRt ¥ gfy R 9 R 9y I 21w e REnia us & B S &
MY H B B Free w0 B IE R ofiE e W) o Mo 81 ged
AR 37 Al B REE X a ST B e I % g S5 afde g
FLAT BT B | IF0 S8 ue o B I 98T §AG 397 UShT € | SeoreHy § fR
Ug SO YR A HAT BT YT ARG I w9 F B W o A §ga
THY FET gE 8 1wl A 998 S @ § g o Reeidie wor wear
&) g WHISEH-Hiehias TN & AT I AR 1 e $R
fresus #1 48 ol @ FRO 8 T§ AT WK & B gifed oo el &
fremergt ¥ sferrTet 1 wEwr 9¢ el @ | 39 9 X o a9 famr wmr ¥
e et Sgfet F wrAlor &l A Shae frate @ Rafdt # guw 8wk 8

) o Rga vl w1 SEET e v srawadar

BH AT S fage &WaT 75,400 FEE, F A 30% 1 AT FT B 8
Wt A oy ST W 9gad e sugEd &wal § |

) e M7 g & e @ smavgdar

fohell e B9y R T Rfw A wo-gudsgar H§ sca e 1 R0 s
Ao ow & @ 9 A qEr IR e & A g w5 40 ffes deuw & o
@ I H GHEAAT @A & | TF ¥ FEA T ARG D JAET ABMAT A GAfed
&7 &l qor wS ST vt @ o By Ol B e 25 at ¥y Ao
AT 9.3 T HRA] T THGE I AW & 1240 AT AR 77000 TR
1 o &R gL | we A R ARG H AR F ewd, wHhe ww v f
ThEE, SHEEn § g F w0 qIeFd FaH P SISO 8 | yeae gl @ S
ag § enfie TRRRE ¥ afear o1 W ¥ aw B waa & frg o SR wE
YT U Tedl ¢ | Seora B B wmgy SR ¥ w6 9gg S aeen i
€ | | '

o 7ot W Y agy W AR B O e et 3 1w o, Wi 1 vg@ oW
BT & a8t 3 g we o awf 7 & & so-dwe Yoy @ e 81 i e a«



TeaT & W WaT P ATHAT TG FH & WK & X IUS 9gq e Wl ¢ | BN QW
& T SR BT 16% I GET weAiag & ¥ R 12% S 9 e
ERICRCERIEN

T) e, SiauT wo AT iR wheT i o

Teer HOEAT B ARG 957 €9 o | Afedl AT @ ael #1200 ¥ e
yeREt a9 &1 9H O feR e # fwd 81 3w & o daneAy @
D TEwEE A B ¥ Wod! THeH & I FH Bl o1 8T 81 BAR oF A
T 14,5000 Ry Agaeriy 5@ At € e sl Jfedl, T8t
qgaere (backwaters) 3¢ 3T 8 | 3/ @ae 3000 Fariex o8 B &1 aomw
3 R AT BT B | 9ga S eI o W S fofg Ae A, e B
e fAfy ¥ 1 2@ & § Rew 31 9ga eWar 8 o iR ¥ 9 qanEEl & e
7R sk et &1 wed & R § ot # Aecayel e g |

) W F FEAH ITANT R AT

g 3 9y o & forg ) ug @ & R 9 w9 € o e 80 89
JUE T W & I T FCaH L TR 8

[y aSYcESA & HXOT B AT BN @ FHHC P |
i)y P ST WA F UG Wl BT I0eny I HID |

ITEY, T Ie] R AR ¥ == #0 F & ¥ oo fEE (B s
R wed 8) ST o ITENT TET 40% T wiftre 787 el ¥ 1 e ¥ W
BT & 5 S @ emen Wa W uf wws & T Sl & IwEnT fobam S §
IR Pact Tw faers wrae a1 BT B 1 9y e e § SRl Si) dEum
(@I ) 81 9T & e §o ox 918 w9 & S | Rewea @ S el o
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g AT B ARG F S A @ MM F GEA IqRTSe yeYT qx fHE
I ST =Ry |

Al R STERl 9 & 1Y qo Me-FETe ERy R & g% aeerT
% fore smemor sk S B | 99 g0 99 qeri & TEHtE
JTEET @A g9 ¢ |

el i I FOHT RS T8 gvEd war & R qmE e whed wEer o
mmwﬁaﬁ%lwﬁqgﬁrwﬁwmﬁﬁmwm
§ o= wdr B

Fedl g3 4l A ool g SR YR & FROT e AR qaq A mEw e
<EqT & | e AU ¥ W 78 e ¥

THHT 4.5 F FTAR q0F 9y = Ta-gueeaar 2723 P BT =0T |
TE A @A Al o AN AEY ¥ g WA ¢ 9 RrEd R W, T @
fore ster g1 XA & Forg AR A g ISdT 8 1 IFeqeR ®9 F g
o, RIS AIgEs, H7 o O H 95 wHA ST ISAT B | F-ge e,
T wigemsl  sfdeT iR ResyT w1 FRw B

TE S & W ¥ Y@ 7F A Ag v A A we ¥ sy fawr ¥ A
W SR G T AN B Wl 8| 3N W ®9 F Wersni hed ¢ |
T ey § F wee B e e I 8 S 8 REE g3 @ A%
@ = AT T GHR 8 W] € W WhA 31 aaukl e ¢ |

S & GHE-AT T e ®T 91T 99, 9l grmere anfe @t
sRuftr gfg Vet SE-TORT B SAIC (@A B I FRT AR | AAT B
stﬁmﬂﬁﬁﬁ%ﬂm@mmwﬁraﬁwﬁwﬁ
& ST =Ry |



9. weEl W Va1 T W FHEH ¥ ol o ¥ SR Va7 & wHy § 1
AR B B T F o R s saram Svar AR a8 1 sy
T I TE 2 |

10. MWﬁmMﬁﬁwéaﬁrm%ﬁmﬁ%ﬁgﬂ
mﬁﬁwwﬁamﬁﬁqzwﬁwﬁﬁwﬁaﬁm%aﬁrﬂaw
9 ® ST B

=TT
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THE 5 WA ANTAOT

THETE FT TIET

5.1 a1
T

52 < Fred & Ak 7o
53 o Pl & e afe
54 W Premt & S qor

5.5 I TUTEC P YHAT HIA AT FRE
HIHfeh HIeH
oTAq MraraEET
S wgiqeer

5.6 <o W A4 @ o

5.7 $EMAT ¥

5.8 wRM@

5.9 3 w5 g

5.10 IFX

5.1 w&TEAr

TFE 4 W A9 A Gl D IR Y U@ o7 | 39 FHR F o T & st
w1 A & quA R son | e wia wo Pl & SR, et i)
SR afeenTt @ gl ) ol vedel W wEl w1y 9 e s &
| I qE H geord N R S1on ) S st & f SRar gefi,
AAE R ST FRpt o o faeaR @ wme B wg | sehg oiitet & R
AT IR FEA STERFAES & Hewd @ & A W0 g¢ w AT 9 fAdwar
Fr e =t A wwh g s & ae aReE B Rrg e oRRufat
@ grEs § wewar fonll | 5 & o § eeie v 9 AT s
SRR C-FRINC G w1 qufT R S 5g g § afte daife
WW@ET%HW$W T # Ry 99 gl A B ey |96y
wﬁﬁmwmmw%lméﬁmﬁﬁﬁm%mw
TEC F AEST B W) W 0

SELL)

T TER D AU P 9 AT

o T P & sifew, TP s 37 afE @ ot S a,

o i Fravt & bl 31 IR A B A WY T T,

o wmﬁmmmm%mmﬁm qdT R
fﬁﬂ%ﬁw'ﬁwaﬂﬂ%ﬁ




o o N A 9 facwmar 1 MuiRa e a1 FrEp A Far g, 3}

o FEITF 3, SEFRIAC X FEMAC AT B JEIT R F Ieohd FX
T |

52 e FEEr & «fes gor

W ST B BH S & 9 i ARl w ol wa K gwm e
TER & o A TUEe B FfRse w3 A grEel & w9 R s 8

i) snfEcar

iRt TSI TEUd W9 (American Public Health Association) g1 snfaear
(turbidity) =T wRwmsT e geRre § & T ® : siRerar B SO & e @
gepilareR U7 & PR RO W T AR A ¥ e T@si A g9 7 8 &
gl R SR B @A 8 170 SfaeRn g e garl e iR
Feiest Y F ITRIRT & FRO I BRI 8 | ARy wWil F sppEin o
(S g, Mo T I A geH) FEAT GG, YeAE, TEY W, S W
(wood ash) 3R FEET g 81 hd & | ¥ YO O & AT ama g | ¥ B
HH B RO IO BId & IAD T AT 5.5 H F S| gar i Freden
AT B FRO AH F F Fcivd verf g T8 W S g | 9w A e g
focifaT ganl @7 sfer 3w Frefes & w1 781 Fan Rea <g 1 @ 450
AT 31 AEH AR A & Yo F AR nierar § Bear el #
ITEIT & o s WG H MR D OATAT ¢ W g oA R IwT 5.5.1 F RwR
T Al W MR 8| weraey auf g # A oo aiftrer st g 2

anfaerar & faree ¥ i§%F (Sechhi disc) &1 w¢ W o & & G o
qhaT B | Tl 8%, 20-30 cm <9 H MR 3w 81 8 Nead e W7 3ar
g T FTel 7 & ©S 8 & | el o7 Frem oY snfdemr o & o =
T e H T el F S AT § AR Y et A 8w | Ry me
R R get 98 iR 39X 96 IR 3 9% TrElia e & w9 § Red %
T ST & 29 YR A TS i w Sewe snfderar ane (JTU) ¥ e
o e & | yawener B iy A @ g Aot Ry o gww B o @
o7 Fretfad st grer gl gerer #1 dgar B A9 8 | 59 YR A TR
AT &7 AR Al Sfacrr ArAdw (NTU) B 8 | Gredames 1 gite
& TR SeT YT F NI FT ST Y@ SR B Fifh 6 T AGA!
U 8 | R w9 ST SETs F bt S| snfaerEr W ¥ ST § yeprer
IITeEdT &1 Yaha Al & | U 9T & YeTeT georwer dedt Bt w P v
AN FHE RS 8 | JIHT 5.5.3 F 309 W BF e & 59w A FH ¥ 9F 7
& freflEeo 8 o 8 |

iy <

SR 1 wifer ST & T w7 AT gETE G4 FA A oewar # Feiia
T & | TE T H WG HT G YAIOT FeIQ AT & IR W & forg Iwr
TR T TAART | TP AT TS T T S, T AT H ST F
STTENST XA & | e HT G A I I G HT IRone & Rt wiw

FEEs & fou w yaer
F 0l ) JFR 1 T
1000 nm T BIT TR |
Tyt et #, won &
THIT BAIM 1000 nm &
3t BT & Sl 8
i) faemat & e
Inm FA BT E |
PAST TIT I W B
wg o @it S @
o e Rt W (@
TY $-04) UGHHR
TS 20 T 9§ B |

retames 1 WA
& Qad erar gy

HARTIE e
e ear Rrgia | o
& giedmed &1 o B
& @=o s g

3[RRRT TE 3roaT AHAT
T A B Al 38 9,
GHT 911 W "AREH H
for TmTer fomn o we

9 F T B 9 |
3nfaerar T TR T F
IIE TEAT 2 |

THE B YT T HA &
o W g oy faet
T gl SffeRirerT
AT e B e §
e & w9 g B &
JEHT AT ST T
Roda ywa wsar g
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SrelTSTT TE AT B 1 T ww 9ud ga gerd Y Iuiud FE were §
S B graEs A1 SR ] Wi B B AT ST geRdT B 1 Wi
FrEgiaTEe 9 wigkie @i SR FEiE gqd 9 B i 1 99T S
g | Frefg gqd, wE & AgadT M YIEdT B HIROT HHET T Y& FI B |
ZETeT YR e 1 MEY ST T B & 1 01 A o ot B AT A6
3 faewe 3 R aoRl & gET 1 S 8 e aeRem wieae
(K,PtCly) ¥R freeiy Fiuwed TS AT AAE & | 567 AAF

AR AH-FEwe EE ¢ | THE T T 1 AT GBI H 5 F M Y
oy M drewy o ¥ 300 TF BT Wl B |

T )

e Pyt 9 19 gegeT GewEs, AT, AT e aryeid shEeR
ST FETTR A F IURAT & HeaRT IcTT Bl & | FAHIT Skig WEq
seraT 39 yeld, 9 fyew & g, 37 glugs 19 F SeeT w8 s
=T SYNE 5.5.3 H A M B 9 § AfiE AR AMg et & wer @y
e St el & oAy g a1 8K 8 | §ETe: Ty HieE B @ o B
qEFg § Y ST Rl # BT | SuEsieddt SeEg # g & SR 9%
Sar 2 oy ITedt X em-Ses o B € | pH # Rrear @ f et
afifor &Y oX TR I9T ISaT § | FEE A0, SEEE W, I A i
ff ST ®T T YT FEQ & | AF AT G g o F Fard" #) oty
I

9 & 5T 3 e # 9 SA w1 O w T0en g /e 3S %
o ) wRT IS w@E W e § A gue et € 3R 7T wrewar § 6
IEHT G BT AT B | T W AR A WANGF T B TG H AT AT § 3@
TE WG T W 8 % Ty sam e W w0 & g 98 e e
o e | U fRET o) Ste-arenT o Y @fdeen gRakiar # yEE gsar
Bl

iv) =

T H YW Y ¥ GG BT 8 | WO MY & e ¥ T uikem @R & oy
A el B € | g o et X we o e ¥ P gay T8 3T 81 9w ¥ g
afrer werlf § w@r T 2w § g e a TE A # 1 sewondf wsa w@E
e, Hrfe, TR, gete st st g o IuRuly & wror & wwar 1
o W FEEET w9 ¥ A THE B § IO w@E @ 8 o 21 W § geh
T R @ 3§ 0 9 30 81 98 FeT 9 € e afte wifese S
¥ qEcT IR FEFAT B §i

v) |

ol S e @ aig sga g% aw Saw S fhet @ giRee wwa g1 38
oo A fafew ST gonfeat B 81 #W A W) S B Ay o @ SR Bl
3w e qcal @ saRufy ¥ 10° C @ gfg & S et @ 1 g @
R &1 e 9 ox e Syl X % e S et A gy wwnl &
I AR greaed # foe aftes smar exf @ s gfg B & el @



qea? T B o & | a uRkadq o1 AR o A qun e aeml
& fRcmer TR 9 ) 999 usar B g R oamte afefset | oo &R
2 W & g 1R, 99 3f8 B W 9 anit B | @l AT 9 gfe & wEr
o w9 B SR B | B 90 P § el e RS9 smmee, gell g)
St T TaTer TRt aR PR wRa § sefory i facmer # A, affed
T8 B

A & W W B Tcd B URadT $ PO ders) A A B
(stratification) 1 ST & | 9T I 1 PR TS el g7z & A1
4.6 % M A w1 R ¥ ee], aeet #iR weneml e Rex et
Pt ¥ gusd L @ 1 WR AR & rer Preer wiRi Al swen sl
Y 3F T B T B | 3 Sl P IS T WeT BT Gcq hH BT & o
R @), TER i 72 B0 8 ok 3e &g amviae 957 <61 8 | herkaed
T WO % Uauie @R O e e e €1 FrEe w ) #r amem
W gl g% sifeRflo A AT w9 B 8 aai a A gfa & ary aiteRiee
frg @ facmar Tedt okt 81 9 Rer 9w e & weflw uey &R dae afte
g ar fe W ol wr A et sl o A At e qEe dRU FI
WY I 9geT A G R 7 e & worasy 89 aTe G G |
TEH e 59 W] B mum et yonfont STaid &9 F el & 1 w699
fardia &7 & Frac i & oor 7 gell sl F 9 8RB it F9 g
e & HIOT TR HIAST # TR 9 B B 3@d elar e = A
e et adfe &9 # BRT B o 33 i 91 & R oo e &
FeaaR W oY A St e A e o & qHw o Wl ')
S T Bl & | Seae 8 9w A ghg & Wy 9 w1 g e
(surfacetension) ST T (viscosity) FH 8 ST & | 3M3Y, 37 39 i
el @ W A ST AT T TS Al GHE BT FHAT HL |

vi) ga e

forelt w1 e 9 ST Aot # Hey 9wd g0 3 et & v 2 | i
T GO T FEAT F AT S GhAT 8, TR TE I W TR S FA
1 I FIF & | YE T A AYT Aleha1 9gd B el B | A9 H 3RE § IF
ST T el 298 K U 4.5 % 1078 pS em™ & 99T 359 K WX 7.6 x 1078
cm™ B ST & e RT3 YK B | O A gl & WY S & ucd, T
TA1E S e | B anel FH & CGgE YA ¥ GRS womAl
TicetiereT # gfg BT & | swer ot gan B oY 3w 99 & HY e OH- smAt
& fefieren F ghg SR B 1 SR B YAIE  FRO 9@ A ATCwA IR G
JHRT TEHIF N1, FHATG A9 1 UL 399 A9 9 IAF BT 2 | T§ TEe]
Fig Fe w3 (thermal power plants) & g e wecagqet & | 330 amrear &
9§ o el & aflwco ¥ off gemar o @ S e o) osneia g §
StEr i w51 # fewr war 1 3w @ @ A § dgifan wege w1
JoorE TH UTEUHH I TS 18 H A¢T 18.5 N fwr war ¥ | whnT 2 ¥ =nerhar &
9wl gfEm wt w|t 9 e ¥

A H FOTAT

ST o B @ g we
S T T 1 gTad
FWT & | 9 W qAE
273K § 277K T g &
GLIRE e I I
H 77 UF Pt aRue A B
fFodla vaEt & 8 W
A B | @ = gy W
R e @ SR
FOAA o 3hg BN 8,
Zafere acd W 81 T
=R | o 273K @
277K & @9 e & wreor
B aret gfg @ e
EEg Y B T §
g H B &1 5|
9 ¢ AT AR sma ®
Ffl 7o wed H gy g
g

i F=e X (uS em™)
¥ T (umhos cm™) &
A STl &

1uScm™ =1 umhos em™

ol A FH G AR A%
Sy fagg & 3 st
oo wEn F AT B FIaT
F1 ITONT AR FEA
forar < & - (R, s 4
H AT 4.8), T oA M A
i 8
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ST

IO ATE TR
gl U O Te B w7 F
AregF & U uw
TRadt & IRe F ST gsar
g1 A & R ue Pyeit
T §U TS W (.55
0.9 T B WehaT & | dga
TR F AT GG §Y
2T F AR Al
ESERIIREIE i
Y HYH (sewage
treatment plant) 71 =f&. @19
Iy=Te wOA (effluent
treatment plant) ¥ & e
aT o P A A gudn
fafer &1
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el 5.1 ; faftre wrear % i st qorasr

fafire =merear/pS cm™! ST oTaT

250 ¥ FH IS

250 -1750 33H

750 - 2000 Y

2000 — 3000 JUIR Bl AT

>3000 FErter T ® o ST ugE

(@ : aTeT FE - $sReue TS AR WA AT YeAe, oEF HH. ThewE, 7Y W
FeATA, 1996, % el 555 11)

e W 1
AT @ ghE F A D Al TR AT GG I 87

..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

53 <o fAemar & varfAs sifeer

T AW K TR RS AR CAHARAF IR N o R & e s@wal
=4l AT | TE HIACHS TSN & O TP A TG SR B |
fafr= 9t ¥ fog oS & A # sew wnst # (AR o sawe e F
Tl winTeRs FEt & fag W & T @ At samat w9y e A
ST FHAT 2| TG Y@ 9@ & AeRar (M) gRueEE A T8 ¢ it
ST & AHAT A R 9 AT BT FA B 8 | R semdl & wdw A 9 B
THA & Rl B9 0T Y G616 parts per million (ppm 3@ AT g
3T parts per billion (ppb) #rre! & wed fhar wmar 71 A few o e fame
¥ T AT o) G &7 qur AkaT X A A9 w9 Ui 5 A "
# &R A ® R ygE ot @ wwee ¥ v ot Bt @
HFRET 1 T A & O TR A A s e & -forg s A
G wemEd (WTEs-04) 1 3FR 10 F 0T 10.3 F e Y|

o s # AR W A O B T H A | W T A AT

HHAT B | A AHA G A K AR AT AR D T G A AAF H
| e oI = 1 #ffex & |

Tt ot ¥ 1 ex (sl 1000 ) W@ ww (Rew) gEme 1 Bt

(31, 1000 ) e B | R o

® I Wid g9 @A (ppm) v Lo .

T A AR T e oo § R e § (s ) @@ e s d g




s (M )1 s IuReE g | S & v
| o R g ot = 1 et/ (Img/ke)

= 1073g/litre
1 mg/litre

e T uftr 3 (ppb)
AT 9 R # aRwnn @ yER SR 8
| 9 YR 3RS = 1 w1/ e
1 AT/
1075 g/litre
1 pg/litre

I & & A o af B 1076 ) @ gAm v, po @ o e
o weReT 8 et SR T (nu) B

e 1T RRu wu sy g W Wiear #7 9 ufa < o ® ufkafkig e S
T 2 |

o

TeqH & [l Sl Ted
T fow w1 amme: (e §)

HoF & gA (I H) y 1
T ew W AR g (mw Aw #) (e & e (@t H))

e,

Teh B FOHA (U H)
qeF H A FeAr (T H)

= (Arerar) x (WH A ¥ ged H Ao s:cw-urt)
Rk Reme (3 o & T93) # S 1 X 8 Al 89 e g fore
TH E
1 ¥ e ¥ wed @1 g (W H)
= (Hierear) x [ Hier ™! ¥ e w1 Ao qeHe |
1 eeX faerm o gew & g (feiuE #) .
= (Frerr) x [am He ! # wesd S He geEE] < 1000

gt A 9y 39 O ¥ R

= (@) x [iw Ao ¥ ved @ A FHAA] x 1000 ... (5.1)
o el o & fadg wed & 9 3w A 9w Ui 5@ o § ufaEffa F¢
& g ReaRfe et w1 v B o e 2
ﬁﬁwﬁaﬂmwnﬁaw@:' o

(o % At o dear i)

{ (e & W 1 wew) + (@0 Redl 3 At @ g wen) ) o O2)
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AR 5.3 H x 3T
oo ges | ® T Hie
3w e Al A F@T
fifiee 7@ B w5y,
s, a@ & A 3
T = Piffse s 8

38

i et b1 A, o BewE ¥ o 9 & Al 1 den S gern ¥ wh faem
el & Ae e ger T | I G 5.2 P qF g fore T

g

=0 o (53)
H,0
IR 1 dex Bemw & o 98, w1 B gc samn wr g, 1000 T S & ged
BN |

X =

TA T GegHIA 1000 O™
- ? = =55.6 AT
.0 = 5 Fr AR wead 18 U AR

gfFer 5.3 ¥ @S ST 9,

1r~ﬁ?tf3m=fﬁ‘mi}
B A (r) ) o % =0
arriq, oo @ ATl = 55.6 x; A e
giwr 5.1 ¥ 59 g9 & W FA T,
T & gew @ gsar (pprn) ¥
= (55.6 x;) [ges &1 He gewE (A @ ! H)] x 1000
= (55.6 x 10*x)) [Fc® # AR 5o (@m 9 T H)) . (5.4)

JErET 1

S F TE A H Yo st # grear 30125 x 1074 M 9w e
Tl & AT B ppm W =HFG PISY | O, FT FOR FIAA 32 TH
qHa ! B |
THIHTT 5.1 & YA T,

T FiFdeT A FFRal = 3.125 x 107 x 32 x 1000 ppm

= 10 pprn
IETEAT 2 |
e ot ¥ FAES qET W Aedr ‘M, § TR H A A [T GHA AAF p
=g PIY e §RT ppm AF § FAUTS ST I Wrewar qRkeplond A
T | GO 5,1 F ST R | FARES F7 AR G4 35,45 T AT
THEHTT 5.1 F ST q, o |
S F T W FANGS FOT W FEERA = M, x 35.45 x 1000 pprn
= 3.545 x 10 M, ppm

6 1§19 F eleor 5,20 A G FW R A9 79 G KT I B |



JEE|LT 3 A * e

WifWWWﬁHWSGZXIO‘G%; pmelfUﬂﬁW
Ry IR | ST 1 AR T 32 W A ¥

TfiFr 5.4 ¥,

ool SfeRfe @ Awer = 5.56 x 10% x 5,62 x 10 x 32 ppm
=10 ppm

T 5.6 H aftfa S 4 W =@ uRene @7 S o W |

ST ST SR WA IRR 8 Y st €1 BRI w9 & s
oI GHIRRT 5.1 & 3T e e s & i Aear @ ppm 7 aiRafdd
A & RN T ST A AT T SO ) SR, W ST & AAT B
Prefofag TamiTe e B 9= w9 [ F YdeT W T 76 ¢ |

iy =a faw 3 (Total dissolved solids (TDS)

wef = (hydrological cycle) & Fmor 9o wardf if Jeua: Hfcermm, Fvfawm,
oferw X 2w & IREEHE, FEAT, Tohe, TS, AR AR ST
B T A 8, e, B iR e wie @ afy sew Arand off B 2 )
TEH AT AN B HREHAH & W o FEE # e e g g g | gee
fawger avi= guwm 551 X 552 F e mar g1 TDS WAt oX snala o
framl & arffreo & T By arol 52 H @ M ¥

AT 5.2 1 9 UEET F WA FA A 3 7

ST Tl TDS/ppm

reT 1000 ¥ w1

S C vy 1000 - 3000

HE Tauig 3000 - 10,000
sga T 10,000 - 35,000
T4GUT I (brine) > 35000

(A . Fu. dRevaRe], 36 6; 7 fEwo qroh 5.1 % agEr)

Freafaa el & W e w1 Igara B AR @Rse BOARX T FC TDSH v By wwr o 7w 2
e ThaT ST & | ST e wann T B g 3 werl ) ewan 3 TDS 3T g e 7

T ® w F o A o wwd TR W A 8 | I
6 & W 6.2 ¥ 3w TDS
i) &war F W e, A%
FET I TSR AR

&Y, ST H AT A q8 AT & o HY AT B IR FA 2| T TR 1 ST T |

&R, e # Aoyt o ear # W i B S Py Y snkt S IERi ) €

FmaehT S AT =T & emwan (alkalinity) R TR (basicity) H #% BT £ |

&R, AT w1 (intensity factor) BT & &R femA & pH &R Fifdse f

T ¥ | #RAT &7HET FIR (capacity factor) Bx & 3t Fridse #war & f

SR yfha & R A Fremr e HY o 780 S geRT B | TR 39




T B ARG F A Y
EEECRE I RIES]
HIEET B gAF FA D
e frem o 9 waE
a1 7 & FfyEg 3
H e ferr 81 e,
Woirg a7 FEmT
UG &Ll & Fifh 96
o FreTg T ST
AT TS HE & |
ot sreat
TRl ygEeT (SR I
gfte) & wrw P
A=A F Y TR
foFr ¢ &, seig
frepm & T F B

T4 F v ¥ wlw
FEAE BT E | T F
ek AR WeA W W
et 9 F AT ¥ waig
ST BT & 3T I
e Y =g Bl ® |
Tad AR IS5 W A
g1 WA W B Anrer
et gram & | aferg o
wee # waia I973e g
g 78l o el F ey

#TT 3T GET A THR

STHAT BT B
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T &@haa (coagulant) Al, (SO,); . 18H,0 & Farma & wiwer o fafy &1 <
A wE e s P § ¥ wees! W AERT swms @ e & g
I ¥ AR W & 1 st WRtm ame sl e 81w H fem W)
T8 dIXE & @y w Rl Wghhnm exgimmes amr & S el
Tqrd & Y A o 9 §

[Al (H,0), ]3+ (ag)t30H (ag) — Al(OH)3(s)t6H,0(l) ... (5.5)

whe & RrQ smaves VR gete AT @1 Od A AR AR $ ER
X o o whar & i a8 U TR arr-gneen kT B B |

W e # e @ HCOj, CO3™ 8 OH™ A1 & &R0 3ew Bl

¥ @ & 3 9 WS ¥eEE HSiO0;, HPOZ, HS™ R NH, s dgref
8 B | F-F FEE 3 F HgE ke A JuRyd ed ¥ | ¥ emA
9 SqereT SR s AT TREREN & 9 B € | HCO3,C0% ¥R
OH™~ =i & fAwfor & eren

) =G 9 F gEEn 5.21 & 5.25 H, X
i) WM 5.7 & GHH 5.56 AT 5.64 T 5.68 H H M B

AT TG wha € b T A e @l o smeme sk Sk COo, & Rema
| T B € | Y S € T agHed, Wil gaiadl & wese qdn g9 yentadi
IR PEFF qeEl F & ¥ sy FEEl § CO, ST B 81 HST #R NH;
&Rl F frtor ) e IuAnr 5.5.3 H MR | g et R Ao H
fafr g9 g s@udl § HCO; wad it wecaqel & |

T WEEET H WA 8 F Bl 9@ & A ¥ OHT,COY SR HCO; s} @
Fraffes =0 = Fdfefer & ==t o 7€ ¥ we Somd-03 (L) wememT &y
11 ® §a Mg from 93 i 8 | wAiewaee o= g & 9,
pH 8.3 9% OH- F7 SEmiHET 8k COZ™ # HCO; # H&-SIEHEr
&%| I OH™ & [T ITEFHWT 3R CO;~ T HET-FEAIHOT BT
B | T qEAT H Aler st o fag & @ pH 4.5 R OH,CO% &R
HCO; AT s SawiFipd 8 I ¥, aFRTS @ wa ¥ T g R
EIGET ' ‘

OH +H* = H,0 | WHeHIAT ok & AR S D

T oy 97 a9 =y /g (3

CO3 +H* < HCO,7| (Sfemdel erear) | I~ &mean) ... (5.6)

HCO3 +H" = H,CO, = H,0+CO,

FrTereiT 3 foeg & g oRERT aRaT ®1 Setewdee anar (P) wed
g1 b R AR e fTg & " aReierd eIe w1 AR s AT
FaT FA HRAT (T') F&d 8 | sl F1 GReper, Frevfofee oo & e
foar T 2 |




®) P R T T 9Rebem
P IR T & A UREf A B G WS & AT F AT SEg e I &
arr ST foar e @ Red SwdEa gEel am IwEn fh o § e A
F W CaCO; # Flsal & &Y F <O el ST 81 39 I & B CaCO; &
T O A HCL & 2 A6 I $ig & oer & e gefescr §F e m & -
CaCO, + 2HCI — CaCl, + H,0 + CO, . (5.7)
TEIT, &N & AT THIPTT T 29 JhR fore qepa §
M,V, =2M,V,

R M, 3TV HCl 1 Hriedl IR S/aT 8 (1 M,, 5 & T3 ) CaCO; &
®Y H, &l I ARl § ;T Y, I F T F A g1 DARHIAA A
A AR ARAT & AT F ARl w B o g 5.8 w1 Sy R
ST B |

M
2,

TAIRROT 5.8, WAl & &9 H CaCO, &1 & aqeral & | CaCO, T Ao
FEAT 100 TH A~ 8| ppm FIAE H AF 9 w7 @ R g gl S
F ITNT FX GG & |
eRET (ppm H) = A, x 100 x 10° = 10° M,
M, & forg g 5.8 1 I W
10° x HC &1 Rieran x HCl &7 sme
2 x W F A BT A

el W HACFRT fRar (P) B CaCO, & ppm Aws & &Y § FafRa B
ST wehell B frad forg waeRer 5.9 ¥ SR qEe F @1 A ® g
ST HT ITT BT ST B

TR #Rar (P) (ppm 4)

10’(HCIﬁ AT ) (AT 37 {75 7% HCL #7 se)
2% S W AL W IR

S YR FHIERY 5,11 & AT M &Rar (7)) Wi A o g 20 Al
IR FAF B WA SFTAT F A, FRea G s g

afe = &ar (T) (ppm if)

_10°(HCL # sherean )( Mo st s fareg & g HCT =7 mrer )
o 2% W B AL P AT

) =

.. (5.8)

#RAT (ppm F) = o (5.9)

(5.10)

o (5.11)
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T 5.10 aﬂ‘fsuﬁug'cmm%fmmm%ﬁfqmm
WA Wiy e (M) ﬁtmm%mm@mﬁtﬁa(cc)nﬁa?rwm
ﬁmm%lv&wmppmmﬁmﬁmm%l

T AR

ST & AR @ pH 8.3
R FA P B g
AT AT P OATAT B
e, ST 39 R
BRI ST Fed
g1

ST & THA F pH 4.5
TF FH oweA & forg
ITTTH IR I AT B
Ty, ETaT 3 W R
&Y 3ear A e
&I FE0 B |

a1




&A1 & T FEiAC,

R A BEgaas

T A IR w1 9IS

HHET 9T 2

i) 3R Freterel e
T A B SR
I JIRAT BT E |
(afq, pH>8.3) @l

) HATCHRAA ST Fet
&I & 38 & &H 3T

ITH AY F U@ BT
3erar

) AR ST g

ST & Y & AR

frrg wad (e amea @)

w9 BT 97 RIS T
IoRad & B

ii) afX BRI e,

T G I §

B Fuar F AT D
YT BT AT BIRQAIES
A IuRead AT E |

jii) Uf& SEewe sear

T 1 YAl 5 ARl B

A B A
TEEEAT I IgR
TEATE |

(@) @ F T @ yER w0 FEw w7

B PR aar A Afdw e sar 1 OHT,CO5” T HCO;
AR & T gAY WA FX Ghd & | I, OH,COY #R HCO;
STET A FAHY: F, @ AR q Pffse @

|qrof 5.3: P 3R T & ®7# OH,COY 3R HCO; &g

WX P 3 T @ smutes| QM- Co%” HCO;3
A () | @ (@) s (1)
Rearfar (i) P=0 3R T>0 0 0 T
Rafar (i) P<%nT 0 2P T-2P
(o7 T- 2P >0
(iii) P=T/2 0 2P 0
(3191 2P =T)
R (iv) P>%T 2P-T | AT-P) 0
(3rear 22> 7T)
Rafa (v) P=T T 0 0
T 5.6 a,
S temReE & (P)= OH- ¥ + (co?- ) 2 e (5.12)
= (F + @2) '
HiRw SRS ST (OH” & +
e =JCO7 aRA@+5 =(F +@ + M) o (5.13)
T &RaT (1) HCO; &

3 WISTET ® JEAE A & Sfava gU § N g R ¥ weh & aroh 5.3
AR 72 wRRal # yw F F R el 5.6, 5.2 @R 5.13 T swEm
%ﬁﬁmw%mﬁvﬁﬂ%wmzﬁmmapaﬁTTm‘raﬁwm
o B I w e & ane # Frofr forar s 24

) OH‘,cog* I HCO; FFA & FROT I HRATSH F TG

wuﬁssﬁmqamﬁtsmmwm OH",CO5 aﬁT HCO; Bl
%Wmmﬁwqﬁﬁ‘THHﬁ?l -




a2y, e TR @ HET F fore | emarsll w1 ot Prefled w=on &

Wﬁ

i) AR R AR HATCRIAT IR B I HE gL T § FH &
fafyr & orfAR & & AHA F ARG HCl & G7g@ A9 S |

i) TRl 5.10 AR S.11 &1 I[N FX P A T 9 IR i |

iy P 3T T WEI @ A PO IR TR 5.3 F W (2) N B ¥ S
F T = e @ FraiRa Sk (Rafy (@) & Ry (v) 7F) |

iv) AR T OREET H3A B R I o w3, 4 AR5 H & 0 gE
FT UGN R |

pH 3 OH",CO¥ T HCO; ! & sMfees |rsamel & WReqR ¥y &1
A fear T &

pH > 10; FEAT R B3 /A0TES 3 Tafed AR F FM o= & |
BEg/EETES 1 AT § pH & a1 ghg el B

pH =83 ¥ 10; SRFEMT M FEIAE & HROT Ieq~ &= |

pH <8.3; Hac IEFEMT & B I &R |

pH < 7; FEiTs =T ral FET srieass el st owi # |

pH = 4.3; FEIAH 3T 3o FET SrEsiiaas e H garda & 8 |
=7 veclall &1 Rt 5.1 H fAfdse fr mn g

100 —
90 +

" 80

Alkalinity in CaCO; in ppm unit

0

O } : T T ¥ ¥ l——“"
65 7 75 8 85 9 95 10 105 11
pH

R 5.1: pH st CO,,HCO;,CO}" &R OH ¥ ATwaml & TwK Hey, 9o & forg
HHF B 25°C WX 100 TALGH. W For @A & qrey WRewfem Frar w4 g1

gl G YN ST T UET 8, ITH pH 6 A 8.5 F 99 BT &, TEhEiAC
AT A JUT BRI & AT COZ A WHad e B 81 4§ SN

oA & FTeereT

pHW%ﬁmﬁ?ﬁ

e, I8 WD
I3 TR T B
A 2 ¥ pH Frefee
2 fafty & 7w B
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et e ¥ CO, WAl SR IGH! SR T I, AGAST H1 ATg B AU TgT
s By 1 3T0 B From F AR ot FEA TSNS o AR w3
B o A gEw owar o ofdF SR 3 W gERl ¥ ¥ 9 A o §
IfF CO, g ot & @ co? 3R HCO; 3ol #1 regard 9g Wit € |
g T A et F e ¥ areREel i) dmiAet $ s qradr g

BN
Qi faoear & g€y # i) TEhT
F F IUET \
?qja%ﬁmm quf W § dethe Wewdr BAc 2 ppm B 8 | O Freemt # gehe oAl F W
IHE F T 5.6 T s F i R E
JSTIT FX |

e YW el A H W Wewe TA @S U WK g | ULV T §
ITH ¥ F 9 § g 99 B | R (CaS0,) THH IR E |

o T FYHE ¥ st weme, GRS ARl & ST I ITF Yo
A YIS B € | TR (FeS,) & AU § AT Tohe I ORI
IR WG BId B | g8 S0 JUEY R geaenal st # sra
BI & | FewgfE I T IR B FRO HOwES @Al § I o B pH

4 BT & g 9 950 HENE B 8 |
2FeS, + H,0 + 15 [0] - Fe,(S0,), + H,S0, ... (5.14)
FeS, + 7 [0] + H,0 — FeSO, + H,50, ... (5.15)
2FeSO, + H,S0, + [0] - Fe, (SO,), + H,0 ... (5.16)

o SiEEH ST H TEF AR OgEHl WHAl N e & e § agHse
EHT STEIATFATES UM W1 8 | WHiah AL AT FIehl & HROT AGHSA
¥ U e P SIS, GOHT SIS B GHY RS o
qREdT 7 IR T B, A a0 F T ¥ g I GoHRE o
=l

SO, +H,0+[0]—= T, 11 50, . (5.17)
o 10 ¥, 99 ¥ 9% & e o 99 9 TS g | U8 Prefefed wt § O
T S ® -
o WIRTw wethie & HAE e IR fhar 9T 8| ST I WrEEl &
faemT T wIa 8 |

® TR T TC FIF RewT ¥ BaSO, % &Y F wethe s mafe Y
o €1 3d R HCL wiem # BaCl, ((Rom wss) &1 Swm fn s
2l | - .

o A TR g 420 AW | g F sramewr gy frefeT A
anfaerar e & &5 H AT S 8

o TTHT T rwAl x-IM& X MY IUNONF  y-HeT T AT ALENET IF
(calibrationcurve) s fman ST & |




o D T H wehe P BaSO, H &7 H @i fawr W g1 SHH
IR FT FY AT F H IAqHe ¥ AA & A9 H qohe A Aresar
gi@fe &1 S B |

iv) FAIaSE

wau Fad & o, sfeeEl & ResA, afa 99 & e 9, aa 9 @

T 3R R evEEe (8 ARaer & gl & forg ey g wEer & geAr), @

FT I & AN H FARES FFA Y A E

S & A W FAEs @ A H g 9 H & g By # sER arhad R
w1 el &1 ettt & from & gel & ol FaRss s 9 S
SEE et R emdy few (pH 7 o7 8 & fiwr) F fhar o B 1 wee
forg defimw AT w1 gEE & w9 § TKER W gY HAE Rea 156 &
T IFAIA TR AT 21 ReaT wHe & o W F @A w7 a1 3 g
FT TR © |

I F AT W FARES & Al B G = TR AgNO, & Al @ He

ERICS MV, = M,V, .. (5.18)

fredt M, Beax TRET 1 HoRer ARV, SHT AN AH B M,, T B

T H FARITS A Aerar ARV, §eT B AL AT 2
MY,

3 W%Hﬂﬁﬁﬁ'ﬂ%‘s’ﬂ%tﬁﬂwwﬂ—“’u

Cl™ 39 &7 Ak FegA™ 35.45 o A ! B wieRw 5.1 & 3w g,

S H AL T FAES |

&I gregar (ppm H)

. (5.19)

= 3.545 x 10*M,

B 3.545%10* (AgNO; % Hrere ) ( AgNO, 1 3aa )

. (520
S & T H AT -29)

| FuaT e ¥

Wszoﬁwﬁmm%mmmﬁﬁ?ﬁw“
(M) 3R smaaT & forg w7 IReT (ec) wral w1 IwAnT ST smar 7

9ReTH, ppm WEE ¥ = e S ¥

'v)wm?mza

RIHRIRS TTa: Hﬁmmﬁww%wg@m%aﬁrﬁawﬁm
| WWWW?I 7

vi) AR

s Frem 7 ATRge, agﬁwﬁuﬁﬁﬁaw%m# ¥ oo 2R E )

Eﬁquwmsss’lm‘s%z“r%m@a R, O, TS SAF, M
EIECIEICHER

T H HfAeETor

TyFeH g & fa
TGy A FEEAT 9T &
forg o5 9 fear wmar B
& 3o% gra & Ao
qOTeed a1 YehTer T
aragtoror fRery A H
B & | fme-trad e
w UL & &Y F W
formr s B 1 Tw Ad
s Hiwes-01 & siailg
TCATY] 3 ] GIEUeRH
ot 5T 8 & W 8,11
F FEIT F |

4




I99T 5.5.3 ¥ 99
U & Jfdes IrEEa
¥ ST B gAY #w
e B MR B (5.57
e 3 |)

Hicawd T ATy
Rfordet & ST
FETAET MY AR
¥ ufadd @ s
facraaT wEan Tedl Wt
Bl
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YA 11§ o § ARee & e B Tl A TS 8 yg FRw e =

T A 2 ,

o KNO, & 7/ e a e s 8 | T Bew ¥ 6a qrewdrs § a7
faera due 5 9wy B |

o YT faogd ¥ ey wnmd ¥ A SREeHIE s e S § e
Te Rl T 9T &1 & |

o 410 AFMHCT I yiF faem 1 FE@mUNE WHCH YHEMM H EHAT §
19T ST 2

e TGl B x-3T H A FSEUNE Hl y-3T § TART JEENG FH IR
g T 2 |

o I & Aty o 76 R o 9wl € R &g W ® WA SREehiTS
I AT O/ 1 I BT ST 8 | ST SEEievTieR AT AR 9%
® 3fTAAT FRI oA F AT H ARG FI AR UG @ O 2 |

vii) €1g I
oot Pl ¥ ey, W, Pt A o w9 ¥ € o #1 9 WP 4
Na* & gor1 & K+ afoes orn omr 1 59 39 @fe sk Reierse, 9w &
wecaqy I & | oA e 7 Ca?t X Mg?t 9 e Na® @ AT
TAT Y BT B

TR, qETIO SFAFHURIT F BROT AG WA § TA FOAGAT B GYRaHI A
el | A ¥ e dfemm i e Rifvde, w69 sssiess,
el T AORE 3T & Wy At ¥ FEe ¥ uRafla & o #1 ae 3R
# o1d & o 77 oRadwt & R smavas werRa s, T 5.4, 5.15 @
5.17 ¥ fafdee sfvfsamet & ey 8er 31 dfwam o9k A=hfmm & sEfe @)
JEFEMT 3% RRSer 1 aheT ool §, aﬁmﬁ%’aaﬁ%|ma§rCa3ﬂ'€Mg
% TEFRIAC ITP SR ¥ AT BT B

CaSiO, +CO, +2H,0 — CaCO, +H,Si0, . e (5.21)
MgSiO, + CO, +2H,0 — MgCO, + H,Si0, . (5.22)
MgCO; +H,0 + CO, — Mg +2HCO; o (5.23)
CaCO; +H,S0, — H,CO; +CaS0, | e (5.24)
CaCOj; +H,CO; — Ca** +2HCO; (5.25)

T TIT AT GH § 1% a1 A e Med 9@ ¥ CO, @ ik qr it Sar

8 | T4 T8l gar § CaCO, &1 Remar s e 8 1 oavr o 91 iy
wElh aaEes F A sfte S}, SReuw ) weEn 70,000 ppm o 94 B
gl & | CaS0, W ol § MgSO, wgd A facry &am B 1 o1t & =91 A

mﬁwﬁwwmmmw%l

viif) FSET

S F AT B AT P FA AT GG HA H GG H FOIRAT FEA 8 | T



F) FOT B G A, FOR T § Dlogqud JFT & G qigT D A W SR
FRfR q U B 9T JEhET O%E 39T § |

2C,,H;;C00 ™ Na* (ag) + Ca™ (ag) - Ca(C,,H,5C00), (s) + 2Na* (aq)
(@1 1 HEw) ... (5.26)

o P FORAT, & AR I YaAHTR GIIARI F G & TG @
IRART 12@T YuUT F FROT I BT & | FORAT IAA FIA A I E
ST o T ATAT B FOIRAT I hXd & | TTT: HOIET HT GHiReor ey
FEET AT Tl FERAT F T H G SM@r B 1 S BAT el P 9 GHY T
I F G GA Bl G & 94 AT FOIGT FB4 & | U8 @ hiowad
I AR & srEeEiael ® FOT Id-T BN 8 | I IX hieady FEiAe
Fyar FrRTE FEie E8Y & 9 ¥ UK BRT & AR PR STeenadEs 19
ITT Bl B 1 SO & 918 off S Forar a7 Tedl & I T oAl fed
£ ug Bfewuy IR FIREE & wUEl IR getel $ PR B &1 9
TR OX e ) ger | T8 W g B B | Yl werar divwud X
TR & AT @ Fesdn B gREd ST B | HORA], ppm WG A hicqud
FEHE B Grad B ®T H T W SR 8| W F AA FH TR oAl Bl
Fiffereor e v & fhar o 2

0 - 75 e, g
75 - 150 e, g ol
150 - 300 e, i FIAX

T 13 F o9 WUl FORaT 3R Hfvwwd qa AARmE smAt @ wIRa
e HAT | W T -3 (L) & g@mi 9 dX 10 § EDTA @@ (TR
SR 2endifed WS F sEERTH wav) R W SF-A F S
¥ vl R U FORAT B e F Rrgid @ e ) g v dieww
M AAREA am (e wERw 527 § MY & w9 § Frefiw e mn g)
EDTA & 919 1:1 & Ao aua & i s 2 |

M* + EDTA — [M(EDTA)]** o (5.27)
i, MV, =MV, o (5.28)

o M, dR ¥, EDTA =l deRar R ST &1 M,, CaCO, & &1 § & &
YA W FORAT P OHERAT B4V, T & A & (Ca?t FR Mg sl &
HTT) Feq A & | WYl ForRar a7 Ca?* FX Mg At & oo
RO HI YRR A ONG FHROT 5.28 HT ST AT S € |

¥

M
-
FHIFRT 5,29, HERAT & &7 A CaCO, H GFaT Saewr & | gerar 5.1 §

M9 ppm HAS § FORAT TRHoR FE Fohal & | CaCO, BT HIeR G
100 T A ! R

M,

e (5.29)
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Felfre warll @1 & gt
# giffg fRar o we @
e, Bk qur
gieoder | gk
FETER 7o Fae gol
SIS T FI B |
HTARF wElre ge
fatet gor@ T T weRd
§ Rl wht srafier
TR 8 gt B

g o Rafy @ S
et & afdsiare & Bl
- it e e
eTERdAr g wRar
81 9 fare ST Sy
srTe= @t ghy &
frafefa et 21

F @9 A WD AH
“BYAN" & @5 | @
w2 o 39
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| ST AT A £ 5.31 ¥ 5,33 9 A alet & R oo,

ppm ATE F FIR = M, x 100 x 1000 = 10° M, . (5.30)

Fqul A A @ fg NH,Cl - NH,OH %R 31T UReimm 45T o
¥ IuRafy ¥ 9 B A7 AR EDTA F1 TRER FFAGA fohar e 2 |

los[EDTA ][iﬁaﬁmﬁﬁTar—cﬂﬁ@%]
¥ Hiereel) | frg EDTA &1 3w

S w A BT

ppm H CaCO, B
F =Y § g wowr]
- (531)

' WW%WWW%WW%WWWW

AR TR g W & A 1 pH 12 W EDTA F @7 SrAme R o § |
pH 12 TT 3@s&mer & H Mgt Witsg 81 S 8

1OS(EDTA J(uﬁwra-s =T foeg & J

ppm ¥ CaCO,
F B Ca?t &

il Herar) | e EDTA &7 smad
ST & AGA H1 AGAT

ST A e (5.32)
ppm ¥ CaCO, T Ca2t ST 3 PR (533)
BT Mg™ =\ wowar) | S R T
FHIRUT II FSAT |

FUT W €
THFC 5.31 3T 5,32 HT W0 FA GHT AHAT F T Wierdr st
o o (M) Wit #T 3 saen & o wm Iie v @

CaCO, & ©9 ¥ ppm A& | = R o £

ix) FEAE 7T

Sl N R g & I S B e dR E

) e TR ¥ T Y P saine SR e T 3 aed @
i) wegd S ae SR B R @

i) SE-aE $ W aned Wed W R T w @

- iv) GO (eutrophication) & XU 97 T F ¥AUT ¥ (W 7T A FElERC,

T e oIy B < s arl S) Sy smime & o s e € 1)
e ST @ fog SRIT 9w 5.5.3 1 ' ‘

Hrea TRRRRT & o gwRi e T oo Frert # gfise wkd 81 W@
geder i Y e wO gua AE 81 i aviand et e w1 g

B < T W 3 | PR AT & s o d B AR A Y

Rt ga @ 9T amia ¥ B sy i g B wewaed o R
% gl sfferferT @ B 8 T § 1 O F e Pew §oFer geH wlh o



SieriorT &7 AT Sgd FH OB § I Stereoly RS F, Ty e ® e ¥ s
o gifreTes B B _

1) g g% ST (DO)

T g3 ST

D) Wg@;%wa@ﬁiﬁwﬁa@w%mmm%w@mﬁ%
i) i BRT IRl T T RIS T F SAAHATLIN BT 8

i) @ qEd AT el yPE F vEwT § ye oK 8

tv) T F YA Bl 8 |

v) T8 AT (velocity) 3T W& (turbulence) & SFTFHARTRT B 2 |

T Tl H, o s, R % g9y, et Oed gfa SR et e W
fredft et 81 R F www & 9 go siteie 3 7 A RAfdea 5
qRed= (diurnal variation) Fed & | & & geft iferforT ot A S €t @

FfF IT THY T9G9 ST FI AT Y19 IS G¥ JF B B | W H Pawd
waEe #Y B Ol ¥ R oo sifeiee wa 8 ol )

IO SRS & e 1 s faaxer wan 12 # oy war 2w fatr &

Foret =1 @ & forg a1« $-3 (L) TigmhE @ SUWM 6.5.1 T S

| AT 5w Ay & gy T N wer yig w8

o W F T H MW g, VNI rRgIHES, WeRTH I@ERES IR
e TemEs & 9y b @ oIl 2

e MnSO, $X NaOH # weax iR ¥ Mn(OH), FT i Jaary wiet
BT B .

o ot SRS 3 Mn(OH), % & aiffr & Mn(OH), &1 T 3T &
AR YT BT B ~ |
o I fPm ¥ Wrw TewgRF T MY Mn(OH), 1 MnSO, # aRaffa

i s & R sfeieT 9o e 2 | |
o TF s, emg T KI R & gew wen F aade et s
.

o HEF EEehe faewd H AR FIAF B T H TrE H ST F W TER
HR SAET F IAHAT [T e @ |

TEa AR T g T ER ©
MnSO4+2NaOH¥———+Mn(OH)2+Nast4 | e (534)
 4Mn(OH), +0, +2H,0—>4Mn(OH), | o (535)
4Mn(OH), +4H,S0, ——>4MnSO, +10H,042(0)  ..(536)
4KT+2H,80,+2(0)—2K,80, +2H,0+2L, — ..(537)

| 4Na,8,0,+2L, —>2Na,8,0, +4Nal ..(538) R




e TliF 5.35 3T 5.38 ¥ Preefarsa adeeer @ P T S ogeR B )

Na,$,0; # Arcff A1 der 4

- - . (5.39
0, 3T A 1 (5:39)
My,
Mn _4 M, ==L ... (5.40)
M, 1 4v, :

Rl M, @Ry, Sfaw adwede e & wu Ao J) dEa €
ST @ AL A AT A M, T AL H G AR A AT B g

F &1 g 5.1 T 5.40 & S 9§,
o & AT A gl e #w )
|I%aT ppm A H } = M, x O, F HTTX FHAT x 1000

= 32000 M, o (5.41)

8000 [ﬁwrrf Y Herar ) | Rew F1 s
= o (5.42)

) W%H{#WW

FET A %

THIHT 5,42 FT ITFT FX GAG WIFAT F o1Q AT AT A dfet
(M) AT HT 3 qEE= & T 8 Qe &1 It FiL | gRomT 3y
ppm ATEF W AT w8 |

2) EERE SESE Wi ((COD)

AT S 7T (chemical oxygen demand), 9 & A F @RS
Srdior & Rig gue P gor & IuEE § R e st #1 A9
BT 8 | 58 R w1 fega fexer w14 # fear e ) v & fq smawd
i & Ieure & fog NeRwm ST AR aeRRE T & e
I fFar ST 8 | COD aR&er &1 J@ Wee A wHim<or o faar m |

o F T W PED F ST B T TYR
g ST s = K,Cr,0, &0 IR 0, e (5.43)
F A B g F Al A gen |

2K,Cr,0, +8H,80, — 2K,80, +2Cr, (S0,), +30, +8H,0  ...(5.44)

R O, AR demr 3

HF K,Cr0; % A T e —5 (5-45)
Tl 5.43 9 5.45 3 ST ¥, |
e e 3 [uq,aa K,Cr,0,

% st R ¥ e & gy 9 R sreie & s ¥ qeaas
50 (reflux) T ST B | 99 g WEREHA STHHAC F, BT (ferroin)'”ﬁfﬂ?ﬁ%




Y F FANT FIJ GY, BRE SHITIH Gk F AN ST fRAT S 2 | SAT
AH ¥, ST H UG CREH STEHRMT & qod BRd SHIMTUH ehe @
T (V) 1 UREher ot W 8 1 Seere g 8 6 ke ethe, oRE
IR qehe HT AT HHT AT B |

6FeS0, +K,Cr,0; +TH,S0, — 3Fe, (SO, ), +K,S0, +Cr, (30,), + 7H,0

e (5.47)
Wrefiew s & A W e 1 (5.48)
TR AT Tohe ® Al @ §elT 6 o
FEFE TG & TR F 9Eg
JIET F T IR _1 g refmw st & A (5.49)
K,Cr,0, & #iett &1 §e@ | 6 |«fifar & forg sraws e T
. ST Fethe @ Al W de
THEHTN 5.46 IR 5.49 FT AT FA W,
FEE T $ IR & gy
IuaE & for s _ 1 juge diefimm srehie & g o (5.50)
0, & Hieil = "e 4 | e % o sewmE HRE
AT Gede & W B gern
Fatd, M2V2=iMlVl e (5.51)

R M,, T | e A AR 8, Y, e e @ 6 s 8, M, e
ST Wehe H AeKal 8 M Y, FMAGH qewe F FEAT & S ST
% R 9gR K,Cr,0, # I & 9 sifiiar & R smawas 2

_ MW
2 47,

THIRROT 5.51 3T 5.52 F IWM § THHT 5.41 & w99 & g g €
ppm AEE # @S e A/ = 32000 M,

e (5.52)

amh EEAE SIS AN (ppm AEE §) = I‘/V' x32000 | ....(5.53)
(a@rﬁ?ozaﬂmmm#ﬂzmﬁrﬂ h i |
_ 8000 MV, ~
= ““‘“I‘,;"—“ ppm v (5.54)

SUHEA & FAG Y M REH

By M) | SR 3 T afefRn & g

gooo[mfaau——rj ST W ST e
AT fer &1 o

B A BT A
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gt & BOD udieTr 20°C
w5 T H Ry o # |
T1ReS faoTew 8 o ¥,
5 GEY TB0 3 T
7 Rl B war o
F&T WY T 20°C T
@A T T FAET
(incubator) BT AT &I
20°C FATE, T@HT I
BT & |
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FOAT AT

AR 5.54 FY FIIRT T HAG AEA F o Wrerdar sy A

S (Cra (M)mmaﬁ?m%mwm(cc)msﬁmm
ST & | RO Fr ppm W § = B S )

3) 9 st 7T (BOD)

o & A H AN PR gl F 9 ST F g 27°C TR F 3 Ry
) oty B IugeR SffeRiN A A ST SHRioT A (biological oxygen
demand, BOD) &3 & | 378, 0 U &1 AW & e | aw geroia
ST S TR ¥ Sl O & w9 H R gy § o amawns Tamte g
# i & Rrg o Frevw ¥ Ao wdfven DT B I B €| T Iqe
RO F GHY Yeard, 9 e F et SiteiierT BT AT I E 1 gEE e
o ¥ Sueey S dfefes O 9) S SRS A0 GgE Bl 8 | Sy
e Y S sitefierT mi Freg i gx ek w e

o TEM® Pl F e X A

e T

o pH R

o g 3 R sravs droml SR A qodl A IIRUG TS |

F v Pram, S9 SRS T A TF QW F GO & we da qereal
ERT TIET e 9, 9eh gl H g @ i 8 o | geh SieRfe e e
¥ wokdl R s i yekEl @ sfe-uRRefal 9 TR g ged g
oo Frem & qaia siteie wim ary gerl o SuReld § gelr ffedie
e g 81w B 1 R wl sl yenfE 9 geg @ wwd B T 9 f
el e A uReld § gereial A 9fE 81 qehdl § o Wi P # e
Ty awr garel G, NH,, H,S TR, $7 S99 X Gl & | 9 SaierT A
IR TN SIS 1 T ST Wy e & forg oo e o S &
TEF B &Y A IR T & g GeediE Al B g T S | g s W
forger =t & g P 6 & AT 6.2 SR 6.3 FIW | FAR I H g & A W@
Frofg forr 7 B & o & T & & goN SifRie A At ¥ S st 7
HT A H IR B TF A GRT AR TEY 27°C W AT R’ 7% I
(incubation) % 1§ &I AT & (sl 3 fo¥ =1 S siifis #im) | W@ & RQ
T T 0T L G0, ARG § S et F gt s g iR IR g
A AT B FAQ T A OGHAT B S H @ A 2

BDO, = DO (4fF) -DO (3 7 & swm= & a18) o (5.55)

T T 2

W F T F A R A Y W F 100 IR o B | vdw
SJEMT-SFET M/20 HCl & & A= o wmar | 0 | hAfewel gEe
ST iy T SR IR FERAARR # g 12 9 AehieT st #



Wﬁgﬁ@ﬂ%ﬁﬁ%aﬁmwaﬂwmwwﬁwm‘
AT A 20 T SEHET o)

) PRI R (P) dR ARR s eRar (T) AR W N
(@@ : FHFT 5.10 X FHHRO 5,11 FHT ST B |

i) STRAT W YHR qATEY |
(@ : ERON 5.3 & WY 1 T 2 FH ST R |

iiy OH™,CO¥ X HCO; #Iamsi & uRewerT HY |
(@ : FRON 5.3 & WA 3,4 AR 5 B IWWHA M) |

..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

..............................................................................................................................
..............................................................................................................................

.............................................................................................................................

YA AT G A TR A 50 7 TP e B AR A I
& forg 0.01 M EDTA & 3.4 977 J=EIWeX 91 Sawdshdr Bi & | F FHorkar
aRefeRT AR |

(g ; wHEROT 5.31 & T F) |

..............................................................................................................................

------------------------------------------------------------------------------------------------------------------------------

50 9 FeEIER o B A A FLANT D 71T 0.0141M AgNO, T &
5.5 ° §=ieT AT sawgar gkl g | TET H FEIEs A A rEdr
qREfeR I | |

(‘(ﬁﬁ:ﬂ‘ﬂWSQO T IGGT FX) |

..............................................................................................................................
D T D T LA R L R RN R RN T IR R T T TR T T YR P YR TT PP RIS FYTRTONY

..............................................................................................................................

o & Afrersver

- 53




¥y 9ot ¥ Higg geeal
& B g9g 7wl
T SIS § Y S |
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5.4 <@ et & Sttaw o

o % W or Preeim went & Pl 8§

o U9 FaF, VoW aul SFRAT N AT e e H s kd @
Ieafed ¥ |

o o P ¥ yAR TR X areh wofw!, FYY ik oidl & & B s
I deqr § agd 4 |

T ¥ I ywedt @ ey P & sEwal e gageeier § gd R

et 81 Sfac srfererr siofg frarg # A @l afast & W gwE

yefdild a8 | 99 gt & fft 5 Freh & shaer Tamaien Siferero et e

i ST sfce w1 T AF TWETE 81 59 vee| W fawgd =l % Rg

E 6 P, IT 9M 6.5.2 3 | A, TAF FrwE ¥ R 9 awrn o IR

Yenfedl  HHTT H |

LEIGH

I 957 B Wey Wit € S FeTer HHIOT HT e € | g1 X, B, YN 3
-8 BT B 1 A yonfot yerTer Heomer & forg geft e STRsiiaEIEs e
SEFEAE FEA F IR FX TR E | T AT g0 g B g | w0 we
% FrElerEge, W R B0 & I¥ [CH,0] & &7 & Frefa fwr smr & |

2HCO; (aq)+hv —[CH,0]+0,(g)+CO05 (agq) . (5.56)

AT T ST FEteegel, AT AR SfReT &7 I9hnT, =g seha yeifaar
Wifad @A & g F € 1 T TR S P § f9e @ Iukafy, M 3
et 1 eaiy # o srer aRRefd Sega il 81 pH & d@ag § fa g
TeRTYT YOO & WEcd H <AedT Wi 5.7 B & S|

EEED

 FIF Y THFHIEEYT TGT BT & | T Yot TR WIo A8} HT¢ gl & AW

WW%WWWW%E&W%IW%WWW
¥ weal & & H F9% B ¢ |

P

AT, AR A S AR # N g0 PR e R P a E Y
TSI (scavengers) T FW HW & AR FFIRTT T Pawer 1 Hewor F T |

SFiar

sEIRa Pt wenf =t @ §

o WA yuId, ¥R

o RRFT GRT ¥ ARG ¥ gww A A SR s

SO 1 YA B 2% 71 T AR, T ot W aw w
e TRET FIA F | e dFRan, sumedr st & oo e



] W A gfase Y Sl ¥ 1 98 9 9o @ e N R & ewo

ag Siadler &1 ST F E | T ILe B g sEgeid SeiRar aehe, ST & e
AT a1 Hiehe AT F ST F E | Ieay @ e s

1 I FO I B N BT B ) IINW 553 F T vegd W FER #W | ww F S s @
g 78 o0l Tse F4T B Qo SFAR e @t SuRafa ¥ S & s N Prafeor & ferg st

et & <t s A SEe Swhfir X Rrde g R s € e 1 R ‘
AT T TegEE T x

JedE W T GEASlg & e & (g sieufien Frouar & sawaenr el 8 | 20 & T 20.2 FT |
e gerstfas aherT & gia @ 8 O Sact QiRlha Bl (E.coli) FT ARFTT T 9 ;
FCT AR | T5 SRR F BN aE F Aecay wew g1 UE A A |
e BT & | U8 f%eT (faecal matter) & gea & &9 # fagiont gr & | R l
st f ¥ E.coli %1 IuRARy & 9@ SR & fF " w1 & RO TGO I 8 |
Tl 78 WE W] T8 ¢ T Iu IR sae & 16 S T # o

M B TS § A S Wy AT SR AR B IR e A A

gifae 8 & | T§ FRO E.coli F YIH W@ B © | FEH MFAT A AR GRI

T ST WeheT B | U8 SRR BT YIEaH §@ (most probable number, MPN)

3 gaw Feel FRUTT (membrane filtration, MF) faftr | &7 faft @ fawga ==t

et @t St

T T 6
e SFARer AR e S F wEf ¥ fear sa)

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

5.5 O JUET 0 AW FRA AT Fh

gl F O, A YE T H O T A S| ST I A agAse &
fRar 2 & 98 A6 3K g9 & FO @ 9BV X AT ¢ | 9@ auiere g W
ggear & df Fredl & W wud ¥ 99 wued ¥ gRed & 9w § | gk
gulsier T e 55 o H HAF AURT BN § | Aot F gor srwgd! oA
waiieen Bt & i 98 S8 S THA & I 96T § SEA @ISl 7 goRy W
S 2 | HTRY, S SIEST D SGIH T HLTIT FL W Sl JOIEae F FH FY A 8 |

5.5.1 WGHic® HH

MY, o7 &GOS URAKT H SeET] HR@! X SAqey st # i
G B

F) A HE

m,wwﬁﬁwﬁ%ﬁ%ﬁmﬁwwaﬁm
e B 81 SaETn & Ry, HCO; @A o SuRefy ¥ ey afy st B -
&1 el ¥ Fiffa go g e A v e A ¥ el & em S W Y | b

o Preal 1 deeT off A-fe A @) A8 R 99 B 5 smmal W et
m%maﬁwﬁ%ﬂﬁwwﬁﬁrﬁﬁw%mwmmm
FE WA ST wEA B 55
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T siwel & aeEe fw Hew A ger F Al § rewar w1 AT T E S
2 ik SR IR FES AET A FEAT Y B T & S|l STEFEie
AR e A wiEEEt #F gy ol ¥ ¥ oRada, T AR amerw s &
e Ruda g9l & weeey 8 g |

@) aerEer FfefFETg

e F S 9 stfTeiear ] femms F e @ Iuan e wmr 2
e, 9 STEeH, HETEIh o, Se Ao AR ITEAA G S, a1 AR A
GRS & TeR & T SRR HRAT €| 59 TImhd # TR 1 B I 1.4.2
¥ O B sermor ) rer A T 21 90T 5.3 H ST S $ 390
IR B s IS o a8 3 st ¥ 99 # sfaew
IR e wed # SeoRy W wHe § wewn e 8

5.5.2 wHEg nafafREr

R 4 ¥ A v ¥ aigh & P, a g ) S W Ren A Ses
TR TR § aee ¥ wlae 8 H e} gl 81 e we off <@
TR F A T FA ¥ B TR W e AR Iqh FIR ANG ol
TreX T 8 T 81 9 Al K T horeaey YR ST 3eaY YaE
T 81 TR 4 H AR (@ samr o 8 R Sed! serel # o oA W)
T GG TSAT & | IAM § TS0 GR-8R T 8 @ €| BT gR I H
ST FA & I a1 @, o frem ¥ e o @ R §er quEn w1 e
B 9T 8 T UIFE B s 4§ 9 7 gl vegel W RwR ¥ s w13

e, 3§ T smemor ARl 3 I, w57 ofte aiRT @, srufre wdRa
@l & qe e AR AN sRwE & e ¥ TR 7F A To-ToEer )
IHE ISaT 8 1 R A, B T ATRere, wiehRd, MERw, FeT T Y gE
% g e oy 9 dedl @ §9E 99 o |

5.5.3 Sfaw wurawer

qoE HEGA AR ST, aTEiAr T SRR SR & Bl w1 wee
P e 79E TS | T Te, P e B R o o wed § |

Fnror

< fod] #ier a1 Sy 9F oo Freem #F aee svine # Aee oow @R
FEFE Ta T8 WA ¥ yaifed s} e & @ 9ed e ) oo sy
Sga 3fes U B 8 | W@ S PR A GO (eutrophication) @ Rl #

g ST & | e Y o 2 el e It | g 9 Rafe & fomE
UE Tl @ S TR B FRO TG e S o ¥ et g g
ST B " - ~

Y, @ FEAEF & F SR B T H orEedr B9 F FHROT H A
Y | ‘ : IR




Srafrefieor

o/ qcd WG il e, HHROT 5.56 & SER, YRR GOl g gh
UGy SE o Sud BT 8 | HE g 99 ged fl ST B 8 | srates fa
gfg & FROT o IR F F 0T GF I BT 8| @D (e qof e
& wrEr qgT A1 HH BT B AR YT FESOT YT BN 8 | A Hied
7 o € | TR S e 1) sl e g9 W) s 9w @ agenar
FedfRar, Teft SieRfio &1 I FX FEAF 5 BT JUCT FT 0 8 |

o 5 —> L0, + H,04+ NO; +508 + U + F
. (5.57)

TS ITIET F FRO YN SRS W WEEAT FA B AR S| I G
SIS T GERAT SET FH B G 8 1 sEgedr seeia, FTE g 6l
JTICT HIAT o | G 5.57 & FTER el sietg e § S0 ARee,
wete, Hiehe Iy Mfires X auine o & s & FRO FEEE ReE,
othe, HIehe & AT °XON H I, FEge s, Wen e §
EIAROT 81 ST & | o9 QR & RS #T ved Aree e i H ey g
F | e SFART gRT AR T & ev=ET ¥ ST a7 © |

[ 721 |+ NOj +803 +PO;

ST CH, +CO, +N, +PH; + H,S + I - (5:38)
e FEE ger dEisrsge, [CH,0), 8 dF o foam ¥ samgeidr sediiar g
AT ST B WoeFEs & Al & 39 g fFrefia ot a9d &1 0%
T & [CH,0] FEBIEge & Had Jwcas FTeu ¥ 98 FeieRge F 3
o 7E B |

) ST % i & frg e 5.58 F SER SR AR FuET

'Wﬁﬁﬁﬁmmmﬁmw%w@ﬁaﬁmﬁﬁw |

T I B |
3[CH,0] + 2N, + 3H,0 — 3CO, + 4NH, e (5.59)
i) W H AR ek A F @Y ST gRr H,S ¥ swEeA 8 S
g1 H,S & aisEAeT T & 6 - qe g HS™ T g
BT 2|

8O;™ +2[CH,0]— 2HCO; +H,S
H,S +HCO; — HS™ + CO0, + H,0 e (5.61)
fodt wiefty Py & Safrefieer 1 0 wRore 98 % NH, $R HS™ #if
ar yenfadl & Fmfor & pH ¥ ghi € 9 81 NH,, H,S 3% PH; S
JqEeT IoE RN B 8 99iF NH, TR H)S ® gy ot et &) 9@t $ror @
fb Safrete & oy ywlia o Frew & smewe gifg axdt 81w &

W@W%mewmﬁwmﬁﬂﬁweﬁ%
IR sraear T B WAy 87 AW RRwr

‘Wﬁﬂﬁr : ' '
:wmmﬁmmm%mwwm@ﬁaﬁw%w
| S wﬁrw%laﬂ%CNPKCaaﬁ*{MgaﬁWa—cﬁw

et (5.60) .

A F FWTET

g 5,57 § wEifs
FeU 9% e ®9 «
I IYFYT PR T
1 el e & & 9
o & AN B 2 |

FHETT 5.57 THFT &Y

¥ FElE weg & argelar
JUIGT H Jeural
el s &1 afs
IR FEAT G H
goew uT Pt
THIHRIT 5.58 TIHFT qOH
q JageEr AT &
IRt @ el wear
il

et welig frem § g
T q geed o i H
et & wereasy
A & IeURT H PR
T 1wt T FEY B

Ao &Y e et 7
AT 3o WS F g
YA FHEA AT SR
T, WS &id, dHo
e B dX AR
IRt & WA N ¥
B ARt @Al w g
FT ST 8 | T want
F g 3R SETgeEr
IT ¥ (Fe 5.57
¥ 561 & FER) CO,, -
CH,, H,$ i s
IO BN E I T | P
I B ¥ HA AR
F e el w9 B

Sl | R I ST

o sty o ey o &
wHA & | oG B He

FI TH YEAT & wa+ 3
it IR A ©
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ot # fadgar ot am @
T, a9 fga W F
e o Pt & T
o1 wFaT 7 | Frecadt
weig frem § mf oo &
e ¥ 9 g wmT &
T geit SffafterT =
HTAT & & Wl 8 | 59
q § gy A 93 I
g & T8 59 F uAea
FH B & 3R 98 ¥ W
F FU axar & e
TFITT T 3ET A 3T
g G BT T & |
TEHT AT EaT IT
faréa g geem 21
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gﬁfﬂ?ﬁ%mﬁﬁ@fﬁﬁﬁmwﬁwm%ﬁﬂﬁwﬁmﬁm
IYAIfTT e 8 FRT E |

e 95T 7

oI GRSl Prer e geRre g g 87

----------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................

..............................................................................................................................

5.6 o # ar w fewr

ot H 02,C02mﬁ'ﬁ@faﬁﬁmwwﬁiﬁﬁﬂﬂm%Eﬁwqmmm%
Fifh 98 ST UrEeAr X SO ShET B gRe § Aew@qel & e € St e @
3fa¥ X AT NG FT TR a5 AEAQY & GBI F{Ah IufRwe &

SR Prediaer & FRo g7 sieise # 9)f g F 90 F waEioRe g

F1 SR & U SO STET ST X | T YA b qAET O A TR &
Pl o1 g9 oEeTE 1 AFY, T UEGS b AR ¥ wH w |

) v H N o

qfder AT (W T $-04) TEHHA T TR 10 F A 10.5 H, W6 & waf #
faer e T ReR § w9 o TS 2| W AW ¥ el g el w qHee &
1T M9 IHaT FEEmT Y|

S 7 g o T et it e @
F) q

) e

T T v

T) faemeE dF oy wn @ SuRaf

w) W H A

o o T F7 et FomEdt (exothermic) W9 ¥ | gafery it <am
(@ T %-04) TEEEH T 3ER 14 F A0 14.8 F aftlg a-wmafe Fraw 3

FAR 59 F W A facw ae-gly e we S § 1 e F e gl
5.4 % fag Tu aiwst #r 2RIC

m0ﬁ54 Wmaﬁra‘g&ﬁmﬁ it < v

0, = faemar/ppm
qq/°C -
WA T | WG S
10 13 9.0
20 | o1 | 73
30 7.5 62

* w1 wrAT T 8 T el 9w ¥ 20 W w0 2 W 1Wwﬁﬁmﬁaﬁ€m%

gael
(@ Wﬁaﬁm%ﬂ?& aﬁmaﬁfﬁaﬁ?mmwﬁa TOTHA, *qmaf

1998, 7% 10.6-9)



o) T FIAE - 34 w0

zaf & T T AT WX S T GG YA 9§ ¢ il gor 9 T B
¥ ggg aRadT & T g1 1803 F W w@wAw ) 3 W fen Rl R
A I O N F I Fear & %9 ° g A Rowr o 58 96 g1 e Few
T YRR SO [T o Hehal B ¢

Rz a9 X R & SR A9 F7 A I Gemw ¥ N9 # grgdr $
SFTFATEART B ¥ |

;30 Frod w5 TeR o a9 @

p; = Kx, e (5.62)

p, IR x; T veF & AU W AR A S ¥ K, ST el weemar @
IR 3 o 1 Rl Bt 21 ¥ o P e g9 ¥ e @ o Rer 3
fow 97 8- 98 off 99 ¥ 31 wWEHa: Wl F w1 9 §, 5o et §
T SR AT T gl B G T w9 e & 9R g Fraw ygwr B
W AT B 1 o M6 F 34w Rexiw woft 5.5 # e g §

IO 5.5 : Remas & &7 ¥ s & fog 25°C v ¥8-Faw Ruww

Ta K/10° Pa
H, 7.12
N, 8.68
0, . 4.40
Co, 5.80
CO 0.17

gy, Ao SeBeT gT §HIRR 5.62 & I A T §E |
JETETT 4

25°C ) o e & forg 30 From Rawis 44 x 10°Pa 21 ot o &
FIX e T F SRR G 2.473 x 10* Pa B A1 YU SaST 0 A
gRefer #iRmT |

R N § N _ B 2473x10* Pa
THIFT 5.62 % ST G GEA S T A= 4= e

=562 x 1070

wﬁaﬁa@%w?ﬁaﬁ%ﬁma&wﬁmmMmlowm
F e aRefery T o g 8 1 3R s 5.3 ¥, 9 31

T) A A R , , |
o o A e B e & sl s € 9 s e
I e SEd AR RBog B €1 SaEw @ Y, EEgee FNEs 3R

FEfrar A= Y s o e o &1 Ay & B A9 A s @

A F ST

g 4 o g9 W
[REEGIREIRCRIE kY
qRemT 75 & & Ty wR
Tt & wg § i
ARG T YT W 2 |
S A T98 9T qiow
aar 8 & snftrery ® R
AT A & T H
I B B, aRuTn:
g U ¥ UF F3 W
A TN & | T e
R (e R S
g PaRa s ) @
HATE, P TFA B |
FIREET S
Ao I A8 BT 8
R o & 5dTE
feafey 7 B B Ry
gETa’ (bends) FET & W
AR sreenstt ® geg
TN BT THA & | FEl
F @A wH b o
HEHaT &, AR MAE @
tFfeT gl = T
HE @ forg Siferm
I ST F@ifE
ATREIST = et A
gifergy g H FI FH
faorT Bt 21
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ol

e de/dr FOTEHF BT @
T4, 59 g6 § g 8
St 8 i 98 Sy
forerm ® T @t W
T 7y & ffese Har
21 AU IR desdt
gATCHS AT, SMEH AT
¥ feheor @
ffdse e & 1
AT W B ¥ H,S,
NH, 312 s 6t
P gIF F & R
e & & a1g # g7
fopa s 81 e aren
Clegcepikc i cIR A
o 8 | argeiEl 9E
oA T P & e
BB |
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R < ST 2 Y g e ¥ ol oo B 2 S <@
a1 & S e § 7GR 8 W B

T) I GO qeTdl B OGHE

vt P} ¥ e e, e Rt # iy P € | G N, 0,
i ¥t % v o aEwar ¥ gfE § we Wi @ i 37 Rafodt §
e oo, A B G e ol b 'Y W dgEd @dl g | i e &
forq 5@ wreol 5.5 #F faur mar B

o oF T MG A et § Fowar A wEf # ) SR, I MR T D gEe
R AR #w5Y |

iy T #Y SETOT )
53 3 g 9 g B aRadT o @ P By omr 81 79 @ sioew ¢
TR de/dr g0 FiiEse R o @ R 39 g e w §

dc/di = k(c,~c)

Rd ¢, M ¢ 59 § g & fyo o wwe: @i wesan X arefas arw
E 1k, Ao Rafy ¥ dofta feri® 8 | Ieaa & & aid ¢ > ¢ 3wiq arafas
a5, WGy A ¥ SR 8 @ 79 7% ¥ 9 gw gl €1 e Ame A A,
79 TS W TR B o Bl

I3EE & Y S aredt S HaTT T Yo WEn g AR IeqeT
erlt & R ot 7w @y ¥ SieRilem & SR <@ & ek gar g1 B &
From & SR T G $ SR el TS qE (¢) "@ai /1 (c)
¥ e Bt 21 U Refa F o Frew @ sl qE Sl € File do/dr @
HOTHS A BT 2 | -

.. (5.63)

Rerie k, &1 AT U6 &=l @ WY 9T X T & AWAA h 4y Hedr g |
B ky, A, T S X FheRl; v SR Wt # gl srEmdl WS FreR s
g T gHCT F AR R U AGSET ITAR qGA A arg Y+ g
wifSeher: o5-& TEET S R |

a‘mirs—*ns
o & ATSEE T A e st g afs Row £ wse R

..............................................................................................................................

.............................................................................................................................

5.7 wEIAC GR=T

B 9 5.3 W wEAE X aEmmEiae! A IeuRy qur Seig et # arear @
frafRa #t # I ol ff#eT &1 Ieor FX TS 8| W I8 A e
AT ¥ el gr @Y Al A | ARY, Y IAD S4% Heed q¥ FhTer I |




g TS & T e e TRk ¥ pH s e gsar @1 e, siaie pH W & SR
¥ ) oRadT & faeg < wvF & ®9 A a6 TSy @ S FW § | wReRe

3R SEPEIAC AT Hewaqyl WA g9 § | Wiehe WX YEW d H,PO2 @

HPO2~ 3@ BIq & 3K 98 i el & wracienen ¥ far e # |

FHEFT 5.66 B0 R SEFRAT IR U, FEAC G BT T 9§

Rl wet ==t B STl | Sl FEEt iR wHE WK $ pH # §91e W@ 3

fg STgF@IE THT TH H GGG FeE 8 | OH,CO3 T HCO; & &=

wrg A R e )
CO, & &1 gerr

CO, (g) + H,0 () - coz(aqj o (5.64)
FrETATR STeA T fAwor

CO, (ag) - H,CO4(ag) e (5.65)
FrEiR 7T RN (T a9 9siy) |

H,CO;(aq) —  HY(ag)+ HCO? (ag) v (5.66)
AEHETIE AT HT A

HCO; (aq) - H'(ag)+ CO?¥ (ugq) o (5.67)
FEHE FTT H A FIHCA

CO¥ (ag)+H,0() —  HCO; (ag) +OH (aq) o (5.68)
FrATer BT WeRTET HEAWoT

2HCO3 (ag) + hv —  [CH,0]+Oy(g)+ CO¥ (ag) ...(5.56)

THIFR 5.64 AR 5.65, CO,(aq) IR H,CO4(ag) F o9 Frear saad € |
CO,(ag) Tider: W AT e STEiloTes 1 Saem & siwih H,CO,(aq)
FRIE 3T I qorar & | CO (aq)ﬁHCO(aq)ﬁ‘Tﬁﬁ?ﬁ@WW%
et decifter W iR Saaw H 957 Wed ¢ | |

At T 1 gRe ¥ He iR welia F & g SR gEe g
qfTw gregiaTEs & a7 fAemT # FeT srEies w1 agw Ao femn
ST 8 | IEE X $ g g1 # g AHS o Ao § W 45 weonan &
IR & Y sawees FEiE 7, GHE 5,56 & SR, R,
T e STEATRS ¥ A-gR P g ¥ 1w Rada wAieweE

T I QST BRgieEEs & a7 Rewd ¥ ag Wfew st frem & aee
FETRAIHIHRO BT ST @ ST B e 7 & o ¥ W ek ¥ 1 98 gRepfor
W%ﬁ?gﬁ’raﬂa‘?m%%o wgaﬁﬁ%%aa@awg FRE 3T
# gRaffe e 2 |

W%‘Wﬁ%%mﬁmeﬁﬂmﬁﬁms.és%w |
FEAC AT B T JGHC B A A6 AT 1 & FME Tg I A G2
%%m%ﬁ?ﬁ?ﬁga“am%m(ﬂco O ) & e AR (SF
BRGITIES ATA) € o & (W COY mA )Eﬁrqm'mtﬁawm%l
TE TRl Haw GHEwOT 5,68 T STIHRA BT & St & fheg daT g,
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TR 5.56 F FEIE, TR T F o FA B ga F w9 H awpwiie
T W SgE, WHRIO 5.68 & refid sl e fewm ® @il Fwar
% | JerEey OH- A &1 §rwal AecaqU Bl ¥l © | 95 ATHE S art

STer T pH 10 &% B Fehell 2 |

arET, I W A O W W gRe § Wi w1 3@ el § v
ST SR # g @ AR diEmE aEws 8 | HyCOy SR CO;
fosro R IEFEIAE THT FEd B, B PO AL URT K pH 7.4 F FHAR
e wEar &1 ve g9El 5.64 ¥ 5.66 W 41 U SRAR sryEr S
i & g 2 | A SRR wld i valdl ¥, s ey e
TR T g g gl g P e § 1 e 8
TR F1 U 3] O ¥EHS CO,(g) F 6 x 10° Rt & H,CO; (ag) #
TR BT IYRA HT T & | AR @ FH DT 9 Y wEfd R S
& & CO,(g) T F1 T (body fluids) # HCO3 (aq) # &7 § X Frspra
¥ usd Bepsl & a9 WA A CO,(g) & &9 § Wk Sy HY &war ¥ fg
(It srerT (acidosis) 1 RARY) 1 aer af¥ihanell grar yRehe o W &
ST g 5.64 ¥ 5.67 % & R{uda § € ¥ affhd Iee v A, g
5.67 A wHFT 5,64 TF, BRI & AR I AT (exhalation) F TRH CO,
F e AT w1 Frem 8 S 21 SH e Bhel Sueelt v (areT
(alkalosis) %1 Reaftr) & o OH™ # ghg &7 Uik HY gRT S 10 §
BT & | TH K FYFST BT 8 | Tg THHT 5.64 § GHIFT 5.67 F w A
BRI &1 gL Wl A, IqgaT CO,(g) H AT HH BT WK 2 | 8% 4% @Al
e & se e w1 B8 &7 ¥ W o et o ek e
g ¥ pH Rftre 2 ¥ 1 A SR 77 pH Prame ffaf, ey sl (@laeh
fe) 3pmET TRRfCTE: FRh (ST sl 1 SR Seued O st
AgHE H BT 8) AT QAT H HIRO UG B ¢ A1 I9 MR Ty wwe
Ieu=T B Ghd & T8l a R 7eg W B w8 |

AT AT 9

et o Pre 3 S o A 3f ¥ pH ¥ e 7 A o | @ awan
HIT |

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

5.8 =W

T R # B o w3 s, vt X S sfvwent @ ==t A
JIHfden FHI, AT TERE R Safrefiar & w0 § 5 Freml & smeal
FI FefT B e wegd A MR | AR R w1 FivE 3T aw SR 5
IwrE fHT T CO,(g), CO,(ag), HyCO,(ag), OH, HCO; R CO¥ &
TR W & A geqet @1 fRse Ber mr ) @ s o i oEeT
FERT B A ¥ geww et R ==t e s F o sy




59 id W FD UE o & A

1) T&F o H el Sfleior A AEr @il # 11 ppm 3R A0 F 9.4 ppm
B B | Tse IR | :

2) &TXaT R YR Sl el 1 gere YaTT R 8 7

3) 100 ¥ FEHE S & FHA BT BACHICT gaF B Surdy § M/20
CHCL & 10 97 J=EMITY &1 srawushar 51 I4 97 & 797 @ 100 79
JrETeR @ ARE s g @) uieard ® M/20 HCL & 30 =4
FeMieT 1 sl g8 1 HCOj3, CO3™ 3R OH™ Emeansd w1 afehfr
FIRMT | S ge 2 § QY T =R ST dehdl BT STER I |

4) o 9@, g F dow § 8 SEd AR #1 iR 7w 7.81 x 10 grer
B A 20°C R I H Ao e o Remar wRefm g Hy 1 &
form Reai® 8.68 x 10° Ukt B (Ve THIHRN 5.62 X 5.4 F ITUM
T 1) |

5) gt SieRie ARG w9 @ 20 79 G MIET 9 @ A9 @
AT QIS ST T el Bl & @1 0.1 M W& i
Tehe faema & 29.9 9 WM & g B | TeEiE siedis A
 ofeRiora AR | (HdveT: THIHT 5,54 H ITIM ) |

6) T SRl w1 Frafer FRd gHE 50 W e o b AgA Hw
AT AT 0,025 M Hifew agreehe [{ea 7 2.8 7 F=eMe g
BT | UCT SRS gl g | (H: R 5.42 & I
HIT) | |

7) UohEs @I H ¥ 98 A O W BT § | The Mg |

8) WG HY TG 87 '

9y ey et SR ST F v weownr ¥ Sy e agpee ¥ sl
THRT FIGT & 1 N D AR G WaH H €] e Mg |

510 I

EICR D)

1) @ gfg & SumEd stwi ) F gfg w6l A faomm ¥ w4 (S &
forg goft sfferfiom Y AEn ¥ ) qor TRat W BN g | W g o
e 7 dga wrorear 7 g B B (N 7e s Herres gl 8
ST 2 1)

2) ) wHEr 510 9, | |
CaCO, & &9 ¥ HHIcHAAT &Ral (P) =

10° x0.05% 12
2%100

=300 ppm

| | | 105 x 0.05 x 20
FHHIT 5.1 F, CaCO; F &7 F AR s aaTl (1= —5 700

ppm

63
=500 ppm
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L
~—

4)

3)

6)

7)

8)

9)

B i P> T w53 ¥ Frep Freed & B o # A
feafa (iv) F1 2 1
il wmvﬁ%ﬁfﬂ3,4sﬁ15ﬁ,sq%@ﬂﬁ%%,
CaCO, ® &9 & OH™ & = (2 x 300 - 500) ppm
= 100 ppm
CaCO, % &1 & CO3” &M@l = 2(500—-300) ppm
= 400 ppm
CaCO, # &1 ¥ HCO; & = 0
agESe 1 S e HERl B CO, Wrwdl ST Il it T agd
st B &1 390 Frow & SER e 9 3fEE CO, g B 8 Rwd
HCO; X CO¥ %! wraag & Sl & |
gl 5.31 9,
10° x 0.01x 3.4

CaCO;, & & H el HSAT = T ppm

=68 ppm
THHTT 5.20 ¥,

T H A H FANES AT B AR =
=55 ppm

agee S Rar gen sifRfe @1 Sua e Il aRted T wRo § |
St sffREt B A & g sl S o et 3 aeee,
AT T FERE Rt F EAG: JoI SIS H ITOT FQ ¢

AT F el AfdSE A A § w9, H,S, NH,; anfe giggwr 3R
%ﬁmmﬁwﬁnﬁrsﬁﬁﬁg@ﬁaﬁ%w@mﬁwﬁmﬁ

3.545x10%* x0.0141x 5.5
50

Ppm

G 8l S 2

S & WY ST F e W, qEd A6 A s afte faor Bkl €
T BT S F WY AT § ST SR IeEEs I BT 8 | gavy,
sitrar e A7 ST ®RT R g 8 | 9E veq W 9= forr #
Wﬁm%m%ﬁa‘raﬁ%waﬁﬁmmaﬁﬁ%aﬁrﬁwﬁr
GRCECRINES

#a, HCO; T I & R T 3| S g aeee
T B OH” Wﬁmmﬁﬁw%vﬁmqﬁwm
bl%ﬂ@(pHﬁEWﬂT%l ~

3T W [B W

1)
2)

ot P ) T aw R T SE pH e & el B



3)

4)

3)

6)

7)

8)

9

g 5.10 ¥,
CaCO, & ®F 3 EATHE S (P) = ﬁz-ﬂl%%ﬂ ppin
=250 ppm
THERe 5,11 F,
CaCO, % &9 & (T) AR e &zar = 10°x0.05x30 ;Slo(fox 30 ppm
| =750 ppm

o RIS P<W% T. 901 5.3 & @Y 1 3K 2 ¥ ug Frepe fyedoar @
fF ot & T3 # Rl (i) 81w wrel & w4 3,4 RS @,

CaCO, & &9 ¥ OH™ #Ral =0 ppm
CaCO, # &1 # CO2™ &l =500 ppm
CaCO, ® &7 ¥ HCO; #RaT =250 ppm
TN 5.62 § N, 1 A7 3fqw=9 x 107
N, 1 AR e 28 7 A g
FHIEH 5.4 § TS ST

(5T & A H N, # "igan) = 14.01 ppm
AT 5,54 ¥,

. . 8000%0.1x29.9
ETIF A |7 = :

20
= 1196 ppm

ppm

HHIT 5.42 9,
8000 0.025x 2.8
50
=11.2 ppm
TEHIES I B ST ¥ T IAR w9 H IeRRF et 1 fyafor
gl & | T wera®d pH FW B O § S o Pt a9 g o
T 2 |

T ST =

ppm

YU F S Sl Y & a6 TR ga o AT R 8 IR 8| 99 TR

THAT 29 Ter eed I ¢ |

TgeT YEIET HEO & HROT A qIRGl g sieed Sy Few § gw
F R ¥ 9 e e # aredfa gen i v, dgik s §
SR BRiT & 1 wHER 5,63 F STTER SIARUT T BT FHUCHD AT BN SR

B A wssl WS b gy R, qgHeT § gar e §

A F LT
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THE 6 Sl VAT & HIIES AT I9ET

THTE T TALET

6.1 qEa-T
I

62 W UEE @ ffIC GIFR

63 ffrT Stwl & R e uEen & Ads
IR, AIGCS G HIAh—TILATST
W Pt & arffenor & forg <1 UrEcar Hives U U B w9 H
FIF S ol O B HIEST F Freer @ i F €
e U & AGGs] & FEh

6.4 OREE qun qediHA TR 9ieEEl
W G geE ® o e qurEe qialer
S Heatd & for et QU TRETE0 Joredt
T Wt U & AT & oI T e A
qREeToT FTfeHH] & ST

6.5 W TUIEG @ YRAET F fo fegciommess aehtn
aiRteror st <A qen TEEtTE i

g gRETE
THTERieIT qiRdTeTT Shafafer i srawadar

6.6 @

6.7 3aH F® weT
68 3«

6.9 RfEre

6.1 yHETEAT

T & fo | orE et T I D WG I9T B ge AT W7
=BT | a0 F Rig, Yowier F gE 7o FelRe sl sear st gen
TR BT R He & R o e P w9 e 8w 8

o T TR ¥ SuRew e v et & e gee e Sfud e @ 8

%WWW%WW%W@@W,WH@Wa&
elements) T TSe Gedl ) aawTEwaT ST & | WA Sor B @S @l gontaat
YT O H oS gwg a e 7E @ a6 ¥ B 89 amrgd: Seaad quEd
FT W A E | T ISET W, T Y A Gha & S o & wee
T IgH I H IR T & GHAT o Gohell & | Th1S 4 F I 472 F
B 3o T o1 B 2025 @, AR 59 & 90% ¥ ff 3 SwEnt e




1 T ¥ AT A | 58 gl ¥, o e @ s 9o 8 e @ e P F
e fF S AT | 5@ T A g AR Iwmt & R o e @ AT FT ST
FAHT AT AGES| H A | B ST O] D HEed qA1 Iqd TRAT H

faftdt o1 =@l FIN | BH TR H FAE T [ D IR & R 5

R T A TE Fh HAT | A e w7 aRkRme F e mw g

I
= THE B FATT D 96, I

o T AT @ IHS AN IWN F "l H R we w srawmear @
auﬁﬁﬂﬁ;

o O TUECT ILFUl, HIUGS! TAT WAH! ¥ Fea! P GRAMT F Fohil;

o I FHIH A TGN H R O WA UETT AN H QT N GHIR
F 8

o O fyFml & FHTRTOT T MY A T FI R

o IEUEA, TRAE, MW Feaw, AT geET T T ToEed yseT O
TG] T ARAMIT HT b

o TcT TUTACHT URETETOT A TR FRA bl TR B ST HIT A,

o T ST Uil oA & o Frehrg # v § gfte =Xl 6 gEes
B i |

o S TUIARAT UIRAIETO UK b IGM W SET FX b,

o HRF-Tuma e Saawmiae yRdaere RBffgl & any qen st & s
GERISE

o T TurERar UREET & forg wHmERfe S (integrated approach) @
TERThd] $ ] H GhT |

6.2 Wl TUTEET & g AU

Ureraa (protozoa) - - 3T Jfyer (amoebic dysentery)
8oF= (helminth) - gFaH (hookworm) 67

2T, o UE B A9 "o # IuE & g 9X TRAR w WWF;H:{;E
ARG T TEAT FY ) TBA BH ATIICHRT I & foIg &It T[oraear Fe W B O s
SaTFATE # TH IEP G weh B IHEHN U BIBCD JAH F TARY F s = 2020 T,
3 | - | e ey A g

7.6 FAS AN A geg A
I1gdl el a%, T & Al ot § e s S e 8 S R FT 8w E, AR
Y| R stomAl § 9o td UM B FION AT wAT @ IR F forg, i 99 et fh Ty :
YA T IS B Ay At A g PR 2 f
faomy (virus) . fYerfry (hepatitis), TEmERET (poliomyelitis)
STa (bacteria) - 89 (cholera), TA®IES (typhoid)




¥ (drought) # &
T T Ead F F9
TaT T B WL W

© gromfee fr s e
g1 w Rl
ACHACHE T F
Y, T T4 e
Bl B AfFT ursy e
o AR F W
Rafy ¥ =&f S &1

@& (corrosion): I8
T W & R g

Iy & T FAE T

I W F VIS I E
aur et & st &
w1 F i & W

i

A & 90% el W
& forg SwimT R Swm
& I S 10% 7
wEl & fog e ®
T AT #

70

TRt 6.2: Taftrr Swimt & forg oo < urar & e

IUGNT FT TF I

i) P

i), s=m

1)

2)

2)

. HendT B |

I=7 & § 1@ (high TDS): Y I=F WEEH @ &
e & i gaT gt g SR JyaEieer @ ek W g,
WS HIOT WRY & o R s g@ A Rafy 8
gHd! 8, T gar § A s enl B | W FRO yar |
1 T FH 81 ST & s uikumeesy a/y gfe
3T H IIS FH B AR € | -

3%9 Na* &t wrar (highNa* concentration): 98 U
TS TS &1 TEUT S HHET Y T <l § | @ YA B
FOK FAHL 96 ! AF T & gl Fear 8 |
Ter # & 9 0 30 we (infiltration) wnf g 2
Rl 71 =g (Stagnant) 81 ST B | 59 IR 9 99
qHA 8, FEC LA GOl & T FesT gadl e an
0 S Ay, BeRaRe onfe & e 1
afifia, & TfERa (chlorophyll) #t wifaw gt &
T et # G, I aa Seal AR S 6We
F TFAT ¢ |

Joq AT TAT FArase wrRat (high sulphateand
chlorideconcentration): ¥ QAT uTed & forg wiehR Tr
FEHER IFA Dl Il B FH BT o7 & | I
TS Wrgal o FAAGT 1 gofad wl & qur
IRl T G, PR T SIeal AT §WT HC qa
|

3= 9 (high boron): ¥ FARI 1 T9Ifad &<
T B o a1 diemo, e qun seat feer
YT HT gHAT B |

sreamfas pH (unusual pH): T8 Riers =1 argy @,
Rl (sprinklers) s =T w&TX0T X gahaT ¢ |

= &1 v u@ wrsar (high TDS concentration): I
HEROT *7 §gT Tl o |

I ATTEEIAT a9 gehe °resar (high bicarbonateand
sul phateconcentration): #feam T fr=iifiem &
FEAET (AFFRE & sHeT q ¢ §) ¥ e
oy wgdt 4 adt (scale) - B Fée & FrRe
Fo oy Bl @ e aow Reufet § faehe 9w &

I+ & & (high DO): T T¥fiX Herreor % gwen el
8

wEPE WK ;2 Pt pH 9% sEeT SeRt &
HICT GERT ) GO & o B 1 T AW 99 994 ©




iii) e

5

6)

1

2)

3)

4

A A P YaE I AT B & L ¥ Ime fafm ®
Wt @ F et wgam #1

eAsHa (Microorganisms): FAFTE g3t o HAS
oo § mENAT & iaEier 9ol @ Ererar w9 8 ehdl
21 ¥ 9T ygwur Feew 8| et w3 ¥ ¥ R
IeqIET T YT T 3T & |

FAMEe (chloride): 250 ppm & FI B8R IX I8 @I
Harg & g Suge 7€ e, wifk w@re wwlaa 8
J1AT 81 1000 ppm ¥ 3 B WX, TE SUHF wEG
BT 8, AT I FAIES WA ant WA F AT B
I9AnT e yeie % forg =@t e i 7

gt g4t pH (alkalinity and pH): sraar st

I TR (buffering action) ® g e gomferdt it
el ygoe! & SRt 81 5§ FW o 9 ¥ W B pH
A fawmeR B B

sEfT (ammonia): & 0.06 ppm AT ¥ A
et @ afy & PST & Wt £ 1 2 ppm ¥ U BA W
Ao AT W g 8 |

& (DO): weliy sfia & forg =gamsr 45 ppm 3
JrEgUEaT Bt B | wefedl Y Sl wEe 3 T 9 ppm
DO & # saedar g & | R ¥, gureedt
FufFad o R T Bkl & @ Y 3 3 ppm ¥ w9 FE
BT AR | wfddl §, w9 DO # sawgrar & ¥

- W SrsitraTse: AR W emaar 2 8, & Co,
3D e ¥ gEme gl ¥ 1 9fY o @1 pH 9

BT, @ CO, gFswr ¥ Aigr @ o 3fg s e #r
FTo arfy g W) 3 Sy et g 56
ST A PR oRE AE A B 1 A@er
geicd] BRI 99 WG 8 ST ) e 9 fiT e
& TR & g §, i wollg weal gy
WIS HH ATAT H B0 | S A ST FH B S|
FIE T Wellg GO T R WG WA W CO,

- T WL §gd 3 §¢ SQm w9 DO W qoT AeH

©CO, W arEwE B T B

6)

AYHH (temperature): I=9 99 DO WX Y FF T
T B, S AT B e

AT (turbidity): ¥ waeh & e 9 9T 7@ I
e & AR TR B | g &1 qGT A1 BT U D I
Sl qIgat IRT hTe IS F &) W § |
IROFREET, Sl URy " Sy § e wed @
wonfod & frg See # w8 o 21 € S we o

SR | Al el S B R ey o E

el TR ®
AIYEE q9T IFT

it (Gill):

e AN Tl el @
g o § =W e
T 3

Jura=ET T (Metabolic
rate):ﬁ?ﬁ'(%ﬁrm%m
Furgadt sfafea gl
& | o wecayt s
Rt ==t 59 5
wHEr 5,57 ¥ 9 7€ g,
wat v e o
SR I B
SRS ITUTG 9T F
o w & ) fl of
aamiE At 9 ave
o, et s ®
O A e B e
HECEI S

71




|RAT (Surfing): &7 &
B & WE-TT B AT
fade X oX 9ga & Fe
T (R wm A Fea
g) W TEE I A A

ST TIET (Water skiing):

T5 TF O ¢ e W9
¥ Rum wfm & 3 9
e Ee g7 IBT St
P A Y arR @

A T HeEe ¥

Ao ¥ ST WA |

Fgad (Lachrymal fluid):
FiEt ¥ Raa uRa ¥ 2R
qrer 9

o st  Ro 10 @
HioF SAR Hed AT o
T IR AT F 3T
@1 8 | 359 SAR HI9
F 9o ¥ Pt REi
FT ¥ T FOX BT AR
£ | Na" 3na= o & Rre
T&T Y AT B
FLATEI

w= R 9o At
SogFar Frafia ¢ &
fore &t oft sw qwT
=S (parameters) 9T
Rramx frar smar &, g
SAR ¥ IoE UF
IEB B & F B g

72

| e @ 0 SR & R qur

1) et R Ao, aike 7w Faw At T @i iy
FT ghd & qu Figdeay & BgE § o AuRkeEE en
g1

2) W qEE A SIAiNE gle: THY AUl B gL qh e
¥ qerT Bt 81 T Uey dwe B iR ¥ ST o
3¢ disT A wEd € |

3) e T, A, Wer nfe: ¥ gent off W A
T § aur iy <, g, w@E qur %9 (foam) i
I FT GFET 21 T R o & v E

e SO, ' T wfhr & forg

1) e W gur s ST (toxic chemicalsand
pathogenic organisms): 3@, =T, &I, T T @1
T afe N F 9§ A B @A 6 8

2) PH: ST FT pH7.4 % @I G =N W1 3P
(lachrymal fluid) & pH R € 8, sFaen g8 srer §
ST Bl ! B |

3) TUEH (temperature): TIATT FHe T & ARF FH

iv) W
F I

T SGT 61 8FT TRy |

* Fre: seha Frepal & FAReE ST o @ Sfwt @ 1 el Ao F o ¥ @ g
Tl B & 99 a<, BT aur /e # (gl Ao ¥ 9w § F g o # 9 T,
Aol TS AT AT TR | Ad Aot ¥ vk oW § g A6 on & qun e @ aRRa
BN AN F HMIE FTGAN B | veelt Hoff & R, o smawETd wOR B 8 |

Tl BHA W & Aew-Sre geHt aur el & ged R Sewl & R
I YR T T GETE FCT S DR 3 R IAD GYRT IHG FIAL BT
B gha & | Preffa Seewt @ WRw

) 9 89 BWE F 9 § Nat anow & o & 98930 3 Fifw F@ §

awEERar Bl & 1 36 fag, g9 17§ sEeiom SR (sodium absorption
ratio, SAR) i qfRenfa &eAT 2 |

(Na*) o (6.1)
\/[(Ca2+ +Mg2+)] /2
(Na™), (Ca?") @ (Mg?*") & @rgdRi #1 ged Jid 59 oe (equivalents per
million, epm) TS H e fwmr owr @, o el geats wfy fiex
(milliequivalentsper litre) & A BRAT 2 |

WETH sragiomT S =

xepm=.x milliequivalentsper litre
mg per litre (ppm
_ x mg per litre (ppm) (62)

Y2 1 Gl T




10 & 3fF SAR W & 9 H FN FET & o s T8 S o wley . T T F
FifF Tl Na* 1 am afte 3 & T o ah 6.2 X s T o WS AT I
siaaie (infiltration) 3 gaeud &Y ot & | O} 5 F wuia WA § Ca?* @

Mg?* 3T B 8, T &1 3 IR (per meability) &7 <& 8 1 gaT R Nat

AT F T I AT B SEEIRG w31 el AR, B W # HCO;

& Frear AE B B, SuH, AT @ AT SEA w ga W9 U

ITH FEAE d €9 T @@ Fe3 W ygRy Bt § i ITH -

arsdicaai-T (evapotranspir ation) 3 GRkAT B ; I8, aEFEIAT §d 8 S

FTRT BFY FEIAC TAN T | HHF Aa@E & b T B T F SAR HH G

T & W Nat oAl & $R0T ghe IqT FT 96T ¢ |

i) TH YHR P HCH D IJURYGR T YHX P geH @l IJuRATT T FH FT &)
2, g% fareft siffRar (antagonigticreaction) FeeTd) 8 1| IS B g, I=w
gohe IYar FAINES grFdl a9 o ¥ gedl @ g wiend qun FEE
Rl Y IS qifsd WX § FH Bl W 8 |

iiiy WG Wiz ¥ @ geH F WgF IWT e o 187w awar & et
IH ¥ YAF FT AAT-AGT &7 § G digal ¥ IHT FH B 8 | T§ HWRAT
FfNTRAT (synergisticreaction) FEATN & | JIEIT F [T, 5 F 3ME-9 pH e
I F 0.9 ppm WIFEAT SO ST & o senr-senT it e T8 8
g AfF s ¥ Y Rulw ww aw IuRed & O Tl A yeniear WY ST
& | T IEEX0 I8 & T Sl e & g s & wRor R e
3 Fe1 B WY JUAT DO W F FF B I B G §¢ i 8 |

SR Al ¥, B9 @1 fF 99 & YEIed SW F IR WA B IUEe T
farme frar s wfe | gafeng w wer o uET # ‘o % S siife,
TEEFE FFAT AAE O F T F IR w wwd § Red g Iedear
e W TEITEAAT BT YRR B T |7 SO AT H, B O T WIES) 9¢
YR ST |

ey wwT 1
ﬁmﬁm'nﬁmmmmmm(s&)ﬁmﬁmz
(Ca**)=2.32gorn, Mg**) = 1.44epm; (Na*)=7.73epm.
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6.3 Tatv=T SeEl @ TN ool U ¥ WSS

T o A GeE T # St ah% ¥ e B R, o sugE
YregrERi] &1 §H BT 9T | Wﬁ?@ﬁﬁﬁﬁﬁwmﬁﬁa@q—
I, AIGES T HEF |

6.3.1 Te¥g, {IUEE qAT HIHF — TIRTST

- i T e ¥ 9w “Sven” 99 dsy & Sarr & o g R 9 g

e I ey RAfy T I B S AT WK FIAT ABA € | Sevd AT
T B § WY orEer Feser F wife qRumt F aR § sanr €| 99, IR
TR A T 1985 N “7 U @/ S AT (Ganga Action Plan)” &Y
T 99 d 4 gE R ar B i qur e wenae ARG o1 9 B F ®R
1 8 9| BH ¥ wmE o Ay B ¥ SR d oiftw wew @ ee g dew
ST T W F FE ST 9k L s 9, e & w9 7 Freifa f
T T&T BT I FIAT HdT 81 1 8, Bl yaE Y S g 1 ugt TE, o
UrERAT Feed oo e w1 Rdvmmel 1 seEr 98 g FwRA F e o s

el HRIRR H Tt Y ¥ a8 IR g

R W gHEm & fog, oo qar fBifine Swredt w99 T@s ey Y $
- o e @ aifed o w1 ared & w9 A uReite Fed § R ot o

WIUGS (water quality criteria) $ed § | ¥ HIGE T & A F T F Frdy
T GRE WA JET I B | A U AL T Fwe B § W oA &
e, et war AR A & g T Sad weat & R g Gt @
fRafae o &1 Rl 97 Frem & ot et st & 9w ot s 8
%ﬁﬁ%ﬂwﬁwm%mm%mﬁ|m T
ot HOEE gl B w9 F Ry w0 ¥ O gl 6.3 F Ry e ¥ | W
U AIYGS IS qe § 9 §) 3 R smet wdet & W@
ST 8 | IUiac AT9ES Ee! gt & siest & wiiacd e @ e ot gal T

arg & R gedl gor o, pH oy 9 Rafet 3 o w6 @ © st

g G R o B | Higds g @ Rig Ree 7€ 2 &, aftw amh whe
BT WA T IR oRadT @ o e o 2 |

3 B UE Wel W (water standards) ® GRWIRE $XT | W HEAF o WET
Tl BT ITENT & YT, JUIET WITES 99T 3 YO A STETE W
(practical attainability), @, Taria Ruftat, 9 srawamarst snft w faEr
w yertae fh e ¥ | gl e FeiRe g e aes e Jmes
F Ieq & a0 &, F-wd Rt Rl @ g e T srawdRl $
IR o) B ot B gy ¥t 99, wRa H, amra B =SSt g
ﬁraﬁaﬁwmﬁwammﬁmﬁmaﬁ% ‘

1) é‘rm‘qer/BIs q&rmsﬁmﬁvséa)

 2) ai€ & T S/ICMR (z%n‘-rmsﬁamﬁ—eﬁwﬁmf)

3) @@ w= < € &i/CPHEEO (hawmhqsq—amﬁwzvﬁﬁwﬁw
=TT )
9 @ ah/WHo (%wamam/ﬁ%—uwhmw)



e F SR S ¥, w9 g A, 9 & YE adr e e A I F
e A B R G | HIHEE T IYET

Wmﬁwwﬁw%ﬁw%fmmmwﬁmﬁ%wm
Th & A g B 9|

wfivreT weE (Design Standards) ST S gt srean arf it faroer =
Rl @ g 77 a0 g @ yER & dodf ¥, S e wur I
Prafor ¥ gwe g o A gew geef & @ o) ot 3 aR N San
2 |

Treme wE (Performancestandards) =1 s & el & sifim @wsar &
oo ¥ qEd @d 8 NS FUT 99T T g9 F I FX g
ST =Ry | |

WiaTea® WEF (Procedural Standards) Siel TuiEer &1 a9 W@ % g

AT S AT @ B R W A 8 | Yehureds A et & forg

AT S AT WA UX @] BN B |

) "Rt & Fwfor qur Berere & fie T @ e wa w e F

i) e TurEc swrET siREEr (effluent) TR & ®gW 3% a6
e s H,

i) wF e Frame et S8 gguer fEe 91 (Pollution Control
Boards) Tl ¥Emeed IR & |1y G GEL T AT
iRl (oot Syfd s e Wor & Prger ) sregr g
(e & Proem ¥) & @ st 3 AFrw qur W & SR |

& & AR B e @ g w6 @ Rig qﬁ‘cﬂmwmﬁﬁf‘r%
fora ferame ARf-aat @t aTaTUeRdT BT 8 |

6.3.2 Wﬁﬁrﬁ%mﬁaﬁm%ﬁqsﬁwm%mm%

T H |
sl weflg fraedt o affeor & forg s Rt Sueey 8, WX g wguor - w1 P # s
o a5 (@ § @ @) 3 ‘sl S Imnr” (designated best use) #T s Fremy & ot 6 A,

e 9T R R o 2w o R o Prew R & Ry B ODEF

FffFo, Y 398 IWAT

S A B, I & P Iwim F R Seaw e A o6 #OAEEEA o prte e 2 Rrad
BT & 9N IGH “ARrhload As IHENT wEd €, I IW B AR wer Frehr R Saem ToEET A
ﬁﬁmaﬁaﬁﬁ%lmﬁ%ﬂﬁﬁwa}m@w“m%m AT B ¥ 1 A

ﬁqﬂqaﬁ%| IoEqH TUEeT H 79 E

Fream = wfar 1
wwﬁwwmﬁaﬁrwmmw%wﬁmﬁﬁﬁ .

"aﬂ%(ﬂfrﬁwmﬁ)ﬁ%%m%mmwﬁraﬁwaﬁwaﬁ
Fed B

'waaﬁwwaaﬁmwawqmﬁﬁ%fmﬁmmw%aﬁ |
B avfa?rm?r?ﬁ%%l - |

;waaﬁamwaaﬁwmwﬁa?w%mﬁ%m%m

ritﬂTW%Gﬁ‘C’aﬁfmwrﬁ%%l R o ,, - , | 75
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® IE I FrEW F wE R SN &g Figd qul Wk e & YaHT &

fora e wen 8, 9® D’ @ & W FEd £ |

o I 5 FrEm w1 e Rrawr swm fiwd, Safe wiaw aor b ot
mﬁﬂzm%mﬁ?mmm?aﬂm’mfwmﬁ%?l

I UF H T yAs “afeeln g5 gmnit” & R, CPCB A %

EEf /Sfaw Afee & TR T A oA ATERrEhdiE S e # g
S8 “greift et Tpuracar wmEs” (primary water quality criteria) FEd € |
‘AT Hes I qUr ST W e UEcdl Hidas! wh qRel 6.3 A

fem mm 2

wreeft 6.3 @ Wt At &1 Sugnt srenfRa st qur 39+ Amde

sfvwfean 9w IwanT

ECECRCIRREI REIRG
STER g MIATIT 5
g (FOHE el #\
ST FH)

e T T
A

2. pH65% 85 & &9
3. ﬂ?‘ﬁg’%ﬁfﬁﬂﬁ?6ppmm

IS
T HARH o
50 MPN/100 ml 3/far &q

feren
SRS SRS A7
(3 &3 T 27°C) 2 ppm
7 &

Y T8 g

2. pH6.5% 853 &
3. Yl g3 ST 5 ppm 1

. Tl SwE S 500

MPN/100 ml a1 7

e
StavemEEs ST Jim
(3 &= Tar 27°C) 3 ppm
T FH

TRARe IR & 9

2. pH6 ¥ 9 & dig
3. gl g% SRS 4.ppm I

%1 FAHH AT 5000
MPN/100 ml a1 7

&IBED
SaEmEts sitwdo wi
(3 &3 Tur 27°C) 3 ppm
D)

;ﬂfﬁﬂa:ram»m
e & A & R

N

pH 6.5 3 853 @
Tl gR St 4'ppm M
R
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¥ 7T ITIEEIEG U S & @ ST & ade seEr fgEer ) Afd & forg
IU BFg 9 TRC) STER & qO@ B AR wA F O A9l S Al
it SIRIA Feie (risk management) FEATT 8 | SR gedi 9o shiem
T ST GYFT MRIARAT T S O WawT (water quality management) &
T Y TAT ORI | NRA YEET e @ W0 Iee WX AR R B- FF w9

o YT W YRS WA HxA B o B srem

o SUIIRG TRucrR & =f 9o % gt (discharge) & forw 8, srgar
o AN ¥ sZEEl & RFEelT & g & s

o Fdl Prem & W TPEe & Frower % fog B |

uftdierer Sfew FearRT qor Sied 9o S o e ¢ | ik gg fm
3medt &9 & (periodically) st e & forg SiRew @1 9am H $ g gy 4,
wHEt At AT ITAT 6.4.2 F Ry FEwert & sgar Sy ) oo A
e S8 A4 TR 7 I, o UET YegT B FH OB, a1 e
Ui T SR FHET A B o e FR QT a6 sTaRdsdr B g,
et fEer oW 6.4.3 W fRar wr &

6.4.2 SRaH Teaiwd & g e oracar qiREverer yorre

AT, B A o T BR) €T w1 SRw Siem e 3 forg e S e
& ORATEAT FTAT B | HIGT BN AYT ALY H YR B B 0C FH FT @R
AT (infrastructure), ITHI, FiF 1 aFG3N, WAL, G0 af & forg
Sefe IR fAETR FHIAT B | FHH €0 Al §HY B G ST B0 o A o
(sampling) ¥ ox sl o R a9 (reporting) T & a9t FET H1 39
TG €A § FC7 B0, g, uikarew & o e yaret & aifea ooy T8t
feemdt 37|

Wm%ﬁwmﬁwmaﬁwﬁﬁﬁﬁ%m
fPrefif smewmesard et &
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ST "R | qeiE acd g 9w anafis wiaelw g & svaiad
FfvefeT & o grem & o ¥ 1 us weiE wear grRE e A
T BRI 8 | TWialy 0 & s aen Fofy waft g e e A
aﬁ%wwﬁg%%ﬁw%ﬁﬁaawmﬁﬁgﬁmaﬁ
sl Bt €1 ¥ mart & A o1 g9y e qHlewey o g S
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T TR & e w1 oA

TN A WY gt
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A 3T g, T97 sermT der & 999 & for T Amiedl st R e N
ST =R |

iv) AT T AE FEERG F FTER TR S T § watid gyl

v) i Rl B Aee sERiE $ srErR far org qur uRul § SRe geggogvgfgg;f
T ¥ a9 §9Y 9 |

vi) st 1 e wikadn wRiRRE w1 S e R e

vii) Tt #7 qeiea e [g qur A sy fig ) AR Fe Freeen
ST =Ry |

viii) ST U TR, 9 qUEeT # URA & Y ATy s andl gur
Bt @ wROr (i) @O (i) ¥ Seorw fRT g weeAt B Rew 5w w
fawga Rurd durx st @ =fe |

78 Rare sifew weafss RAE & %9 s 8 |

6.4.3 T S TUTERT & AU F forw wE = qrer

IR, I BH Fhasll & @ F9 H1 e w3 e seee 99 JuEe
frefzor & Remed W@ a7 witEr # I wme | T Wit B g
It FaiRa F37 =mey @ sifew eaie wd iem wagm A & g see
& gEuT - §9HT T |
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FifEaRA (Sewage)
IUFR FIA; I
& = 9 B G I
F T IES YAl I§ A
frem F fiem @ e
Ie¥ ¥ FFeRE Tanf #
et o "ol gfaemng |

sfewE (Effluent) IT=X
o M onf oo @
gﬁwﬁmm#wﬁ

o I A4 dF § e
T uEd IR ¥ g
et Praer 7 et
gfaemd |

7% gart # smemRdr @, @ A Ry e i geaT e  srar

wE B T AR

O afse el ) aied oor ST 6499 (Sewage Treatment Plants, STPs)
ot siR-gra I9= g (Effluent Treatment Plants, ETPs) &fia
TRy et e st g 99 S A8y |

0 g0 B T TR o PR o g A B g g
AT 7 GHe T e qur 3T 99 Her <gaedn nfe #r
spae & forg IUW fR 9 =fRe

O Sa1 & 9o 6.3.1 § oamn man 8, AeaifoesT qur shefie gerent
grq STPs @ ETPs & AT qan fruraws & sifvepey wma,
freare e qu SERRE a9 AEE B oe sEwy B e

ElE

Q A, IFIEE qur yaEe Wl 9% Aar gRT STPs T
ETPs w1 frafim i far s oifeq R 3 gffeaa o
& & Swgaa dA1 AR A0 e e Rer 81 57 w8 g
geu AT S o @RS JaRil B I R S R

O 99YeW WX 9 A< JgOO1 1 b B T g S H smrednar
¥aT FA B W Y 9 AR |

O S Ay y§97 aeas 8, 98 a1 1 RIS 99 @S § 98
BT 2

Q Wﬂ%ﬂﬂﬁ'ﬂ'ﬁ?ﬁfﬁiﬁMﬂ IR Wl B, T8 ofsl UG O HRhA
1 WeherlT 1 G X7 F HeEe B & |

6.4.4 IRIvETT FAHAT F ITENT

TEE A, YRAET FEwal ¥ WK AwS] w1 5@ g e wef ® Rig
forar o &, SR AR e M ® |

»

s ot A [ARRT wE F R S qoEcn s qur Sae!
el ) B FAT GHE €T § FAeAqU & | T quEdm IiRae g
Sel VAT YSET qAT T Qg A F GF weeaql 96 8 | 96 o
e % iiRfo e S @ F RO s qur gaR Suri w6
Frafoor e & gere e B 1 Ul Rl 9 ster o e & was s
F W S W MR B g B Srr @ A R 9= g e 9
F IEHF B A0 REeE & FRO A A geuw W AR i v a@
TR SEE B grr & W ARl SR Yae RfveT § wecay
Bl &

ARA F wgT A v 2 A S o s v Pt #

ey &7 ¥ weeapl Bt & 1 9w Rafy ®, FEw! 7 srgueE 99 WA
Wsﬁﬁrﬁwﬁmm%a‘rmamwf@mﬁw%

AT § geaifad B B



> HEelid FHAT F TRES 9] F3 & forg Rdle sEeds g § U8
T gifte e 9 wgws B 8 % Frames Ul g s g et
T Al 1 Frafe agR IR a8 T B

» ST w1 I Al aRaeERt & g e s @ R e
o1 g € |

e W T 6
W TUEcd idte FEwe § aniesl qEm % weed sy |

..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

6.5 T ITET gRaeer & fog favorers gwe

e o & yge fwcrens aEE © o

o iifdw qur vEwfe faftai qu,

o Gfgw faftmi)

6.5.1 uR&rer &t sitfas aur garatw &ftar

qRURE &Y §, W qUEcal H qeain Qi qor TEmten @ g B
T &1 37 faftel ¥ 9 e — ar wae S 8 avar o} 9d R - #
A O T QERE el d AAa qur dwel F Ffdse o gt
8| o gag #, voorers sEfafet s s B T & e {fT o

el w1 T desar # 8 9 F smwad B S aw B e T ¥ %S
faferdt & Frost = Reel 398 ¥ wwwmy a1

i war et At & qRder § @

o TWFT: Rt s W @ R we §)

o TIFET B forg aHE T B g ¥

o TT HETHF AMF IIeiH ¢ |

o iwg T & W fFT o weha E |

s war Tt At g iR & g wwerg

- fredsn w3 & R & qEg PrETRR ST
1 g9E ¥ A @ E \,

o & feml # IuRuw sHal TawAT & RRufdw uE ppm sET ppb

W A TE B €| S o sty & yRRuREE qeEt o) w w5
TG §IF | |

o TR ) wgE BT B wohol v T SER A A e Y fer

AN sfewmEl & fgor, TURAerHT & Y Sel T WAL oA I
- P (9% Ff aw o) A ey e 2|
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T o ¥ i R Nt 7or veefs fARe o snenfa stere @ & S
Preml TR yguAl F TIE TR TR e €9 TE 8

6.5.2 - S aiEteT

re) e o PR & e & qo7 JEuW 3 ykRafas rem & e
G Y e yenaar U it 8 1 9B Sfaw el ) e sEr 9
Rffuar Feed 2| U8 o9 MW & W@ B 1 gHS HET ST 8 | Johy
et &) Rfga 7§ A off FE gouE # IRl A gwii B 1 Jehw e e

TY JqEeh! T FATT QT YRR T B GHAl 8

e e AT (Water courses) ¥ s adm sicafiF ghg 1 Wi (SO A
BN S S SN 5.5.3 F ghOw & Wk F ugr o))

o Fm Wi FHRI FT M B ST AT A W@ § g F A A
(Fg-g TX B TR T H R & § weell seEr St w e
weflg ofidf & HE WX W PG B IR F RO 9 &, W S99 U
HIOT GO ] ST Al ) |

A At F g Sl WaT U TG & Y9 H AT g ardrer

(biomonitoring) FETAT 8, | g fasrT wRAewT #1 wgEw § 1 7 gRdem

Afew e &1 9@ P & T @ ® e 53 9 ged o e

arelt gl e Rfyedr 3w yER F BR 5w At & A & aw e

FA T FEG 8| Y FRE O qo A WY, AR I8, I A D TFER B

v anfe &1 S e @ ST =R

B T TER B 9g ulRdere o =t e,

& g H99 qRAET (bioaccumulation monitoring)

o URRRuRE Frermr yRdterr (ecosystem monitoring)

I CRGECR G )

T ARF et et wesar B A o @1 wde e e e e
T 99 Wl P & forg sepene e & 9 e & R ) e P
EICEES

iy TRRufER Mg fdeor

7 Tl wem o gy § qw R 3wl & wt ¥ wRadw #
ferdiem =& fomr ST 8, W SO WA $ 9 A 9 e 8 yerat ®

- ®HeT, uw, g, Sfew gl @ 9 ik § qitads wwialy e

(disturbances) ¥ dag B0 € |
T P &1 Sw s o dF AR A AR a=f W R

%) % 99 R (indicator organism method) 38 Praer T smena 6 R i
1 fafder et i srer o aRaddAT & R daeeierd fre @@ 1w
e T qeaiw ot A ¥ Yeld JE B TSI a See ® A
R GOAT UG B GG B AT I ST B WY GOAT HLh (b o



TR B ) ATt # @it (plankton) T favomer g s@fy smeni ST
Ye HaT &, Fifk T gRRT & 9 98 9 & | A4 A el F ug S el
g #1 R ol aaf @ frw ST wew e & wifn ¥ gk R
Wi qx e R Bl B 1| A @) 3 g ® o o e Ieer e 8
W ¥ Ay I N weiE R O I & JERey §HE TR SR ol
§ | #e, mat, ueht qur avg Freaiaend (flora) @ TR, (fauna) ¥gorT #
ot gomat A STEE T 8| I od| By o i aw @ 9Rw e A
R T & T T ®E P 9 get & swam & off 8wl €

FET JEET AT S8 St uiEedT YA @ O o 9YE @ Wl @
S T e R (BOD & &9 ¥ JfverEd) & fiF gy F R W
w Tl et o fh) e Ry “Sfaw s g qesa gomen” (Biological
Water Quality Evaluation System, BWQES) &< & | 581 faaxer 3 SF1s &
wRftre W ¥ Rar mn &, 95 W & sfafaw wey ql @ sk ol s v
g e @1 sremme BT & A1 s 98 9T wEe emo | O ey gRfime §
< T GERR W B TE wH T € A A SO TR B W Siagdehal
e B

s Wig By & Reer & w9 §, ifealy Benfl 3 90 e & aRdem &
forg s Rfdgar sl # gEw S Bl & e e Rar g1 7 Frodl )
eRE aF MR &7 (ecosystem) TREveor RlER, R gartt gra Iwm
v ot & A & v E |

@) T e d99 & o w9 & O 9 F Ued ST 9] H S
SiET & e AT @ g § Al Rl # gEe yeniadl, S au
Rfr & uegell 1 U T 813 deEe ¥ SAfE e W ey
YAE § Wk Aecayul AT YIS 8 SRy 2 |

M) e e SR whiE ¥ sieaE fws & fig e R AR sl
Saq & g FA B TFH F70 gOH ¢ | gfe Sfae If¥eerer Sl e W
T 8, a1 5wt onf R R o e W sRwme R ywe T8 | e
faoda, fafewar spar wEe ofg o Seeen # F 1 o seoma & war oo B
o W IraRaT TR AT g9 e B

S gRdreror & T o

fcren- Rt aRdten 5 e § 9 widem B & ¢ o 2 2

1) ¥ 98, mﬁwﬁaﬁwwﬁwﬁwﬁﬁwﬁmﬁqﬁaﬁ%w
TIg FT P FomaAr o Bl B

2)ﬁﬁawaﬁmﬁ(toxucants)aﬁwm%ammmwwm
TYFRT YHIT T FEAUT FA H THA GO J8F Hd B |

3) St gRdwer Ritwt waiae @ frds Rafml w1 w1 w3 3 fog wemfis
fgeroor & after wEl T g3eee B B | R wing @ Wity SR
G FATEReTCRS (integrative) T weT (accumul ative) TR # BRI E |

4) ﬁaqﬁﬁm%mamwﬁﬁmﬁa&mﬁmmﬁmﬁr
AT B . | |

ST U ®
WYET AT I

e 9 H efed
<, o ger: B TR_Y

&7 oft ginfm & &

oy wicrefiemar @4
BIE IR

Ry ST ;R
fafdrsz & arar @ g &

wiftwe - B Rt
& T GAY B G
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o gfederer & wHar

ot dve & R S oRdenr RRet w1 W e & gRr grean s
Sl & W & g B # g & A7 8 | e afide w S
F AR oA Rar w1 a2 |

e 3w gl o RwE T & afe el (disturbance) G I FRF
(rqorer) @ Faerr T SEAE Ay S oo B HagTaion @ wafr

T ¥ O @rll 8|

o Tt IF e § TRRURE el &1 var = w8 S S eraen
¥ gfad= @ aREmE B 8, ke Iu 39 uRada @ fafnee s w
T 2 T 9w @ | R ggee w Refy § ok @Y # w9 § vents
frgoroor & g4 FIROT H G AT S 2 |

o ufl W TUrEc AIUGST Ul S e yguenl @ gRdlew & R,
qiRRufet do/aRdemr & sneel €9 @ WEE & 9 geal 1 Ak
R ST TfRT | S IOE gl WEgiie T8 g 8 | aeR o, $9

o TRRRE T ufdiem grr S siws R g RBareh amf wrar s
¥ 78 guF W 1 3@e forg aifde wierd il (acceptable gradation)
TG FXA F [OC A SrHST B GG FCT P SAFwIFA Bl 2 |

o Uty qRRaf o aRdienr § wikftufiss WRedHT 1 war = Wi 8, @
T FAAG T & fF e Y uRadAl 7 oo [oEe & ded § e
TS & |

e Sa uRAlew I RE w7 § AFEm TE N 8 g € |

6.5.3 TuTHerer uREteroT it it sravawar

Afereh- T aRer qor g aRderr Rftdt #1 wF gE = RE A S e
=Y | A yraet §F e A Ygo & IqHET B YHE H gwe w9 {
T S § e aor § aRRuRE oF § Iw Reead Rers @ E
AT SN & HIA #1999 Bl & | S & forg, [{E raet &
FTT F o qA A o T gk ¥ wE w7 S w9 B I 8 | 9a i
vgel AR T 8, W & Sfie-wemtie wee ¥ 6 wmEar & g srmeg
A A, AT AeiET & AW B aREE $ TR F geH ¥ AAg w9 Fe
¥ e ol oft Sud we war worr & B qiRRufie @ W g wee yuE 1@
S @M 8| U8 R, S uRkde A Mol A §@dm @ e B o off
BT BT B

T W 7
e aREtee # g ¥ G aRde & O @ saEe?

..............................................................................................................................

...............................................................................................................................

..............................................................................................................................



: B *
6.6 |TUEr —
T T H AT F I FIEw Qe e e ¥ 98 g & | dend s

T H oA FHAT & W A AU FA @ AQ IS rarsi (variables) @1

FERTHRA BT | O e & IR H A wAe o maed ¥ o g

IERTHAR B AR T A B U BT A S SFHA qAT T B A BT

T ® W E) PR g% 8 O TuiEwr el o 9 o @ fde,

HETR qar SHfad AR & qeaiR & g @l ol g | AR aur

TEdl B3 TG ® G-Iy, Fo S sawear off 9 TR ¢ | i g 3w 9=

U & ST AT TGl 1 WY B | WIH 9 Iy & forg fakee s

Ul Eegehard gl & | AT STt & Ry S e sresusdid wel

T Wgs! @ gry [AFse )il 8 1 S UrEcr @ iR qu qedin ®

ER S @ ST "iey | Sife- e g S aideer /it g

L GRAGTT & T TATHRRT T H ARRd FTT @) saws © |

6.7 3aH Fo W

1) w1 % T3 & SAR g & Weed Ty |

2) 19 fhar qer ST B @ OE-UE I9EROT ARG, W e UET &
HEs @ e A & o weeage B |

3)‘wwwwﬁﬁmﬁmWﬁW%Waﬁ
TS F I F |

4) 1) TFIRURERT S ST 4, T
ii) NNMF e Mg J
TR a1 IURAR R g e e 27

5) el Uk WIES I uRWi i |

6) ST I F AEs I g By I ¥

7) |ErEHRR qidiesor il e g e forg e @2

6.8 TR

ElRER)

1) W 6.1 | wiiewod w3, SAR=5.64

2) S HCO; &msal a e ¥ Hfowud qur A-hfem smt &1
AT -GS T AT & FROT I DR B T H JaT F O W
Fg X HT YIRT BN B | TR 9 AT F SAR YeU §¢ W &
s wisew dere ¥ar 21 o 8

3) e o A R 9w P @ w e o i w2 i wd
et UIRl ¥ yeRTeT FENO A8t 81 Uk § we R vaw ol <@ §
S Sfet T DO W) A B 9k & T CO, F WX ¢ WKl & |
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4)

5)

6)

7)

i) W o B Iyden o e sawgedad qur S

iy S g

i) el qur g S

iv) Wi IR ST

T AU & AIIES R BRI Segnr o T ST & Sugerar S g i
¥ GE% B & | A @ A9 Sg:HTEl B AR YIS FT H SR
faffa o &1 3 99 frem = & 3y A geam e w6 & R Ml
farg wmo B

ATeElt oA & oo quEct § Rt @ 9 ¥ gEe yee S g W@
foreft & & o e o § W T 8 ) ¥ e e g W s
ffg o aREterr e & e ANEET & 9EE W gUR w ¥ s
HEE FX0 € |

S afidiemr g ged! A SuRaly T ST geaar § oiRRaRE wiRad|
& WG HCT A AGE FAT B | U8 AT yeuet B g qee) fh @
o § geUE B & | O uftdw wEate [Rwt o o st
O B & Hf SR TR ) YER e o e A g S
GREerr e T T QAT H A W G B FH FE H 9eE 8
LETIES

T H FT W

1)

2)

4)

YA 10@&%8ARW%WWW@W5¥%W?@W
=1feY, FF SEH Na' &1 I=9 A@m Bt €1 Nat @ I=7 70 8 9
TG GRT W T SN FH B AWM 3 | G H GG FH & IR B
T AT ORI T e o B T B \

Tt sifSrfkar =7 SemEr

| R % e aehe W R @) SR T e B R s

TR e P IIA P P FT A 8 |

T ST T IR

JCHT-3EM &9 ¥, 5 & @9 pH awt 3/r@r 0.9 ppm SERA WFgal Al

W B T W e & ez R T8 A 8 afe afe 7 ql

Rofte & Ty SIRud B € 7 A o genfout | S B )

D ed qun A eRa Na, AT Wl Fash AR A ghE |

ii) @RS 9, o, WS iy S T, T AET T ST 8 |

) T FEME GG B FRO FGI TE B FHAT 8 AT FALAHT B
% ¥ doe Ig7 Y woa & (@IROEH 99 Terf & 89 WM # ) |
& HRO DO FF B bl & T GHUTHRT T@ ST e o
NH;, H,S 3fe 3= 81 &dl & |

i)y @ WR F FROT gERE A gEen 8 wed ¥ qw ¥ s R
Ty A sl g w2



5) el TV WIE IR B & o1 ol @ ofifoes, vt @ Sfe
STl T Hewdl & forg gRem AR B A g

6) W U @ ARSI AE adl ¥y g 91 @ S e yan 9
1T B0 & | TP & A9ES st U & Sliest H qRAE Bid & e

o, gaT qa ag & R ges qn arwE, pH el 1 Refvdl & forg

FH F R AT [EE gro R Rt 9w # |

7) Sfaw Tdiex 9@ qur e g & SR @ gWET B i A 6,
s wErtE Breg oitfted @ ¥ frad 3 3 ao “Frem” &
IR # Heeaqul IO Y& F & | GAERRG ST § A 7 A FHAT 30
gl & Fifh SE AT AT 997 R "t ¥ wHr ST war g |

6.9 URRET

Y, 3T B JU oW A GHR WX R oA [orEedr qidrerer i Rew # B W
X YOI R G o B | WTAiE ®9 ¥ o PrE H ATET 9a St
e 9@ & FEAT F g R B S B s A e @ i) &), 5@
TE & TEREE & g6y ¥ S 99 Fu e g 37 ¥ g AR Ry §

® T (YUY AT AW qF FrHAT) TFe-1974 TuT 1988 FT HaNEH

Thewater (Preventionand control of Pollution) Act — 1974 and 1988
Amendment

® el (GUUT I R ql A #1977

The water (Prevention and Control of Pollution) CessAct-1977
e THETU (YI&T) TFE-1986

The Environment (Protection)Act-1986

o uIIRUY T HeulewT SfEE-1994

Environment Impact Assessment Notification-1994

T Wl BEAT B @, W PreEm @ gRer & R FTOR qEreT a9 T |
F YEOT FriAer 18 o ¥y g R a8 9 e & uiumasy g
FC T A1 Frew 9@ ygww & frem § g Pome @t # o el
FT 21 1988 H g T e T 3T a7 B GGG ST THT Y
§< aF F o T IRER T Ray B T TorEcar wiEleror & & H dew qn
o GEFRI & e §e whmien € St & A s o & |

® {1 M (Central Water Comission) 877 & & 319 Friefor gt
(Observation Stations) & g1 &9WX # &I Scl U7 T qFETeToT Feer §
(X deadffy Q@1 & &&dEs & FTER)

T T F

HYEE F91 I9qT
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e g e ai (Central Ground Water Board) 14995 #+51 & grar (s
Hareiet uEe $ IRAe & g s @ (IX gy e e

F FER)
o F=1m gy Frger a1s (Central Pollution Control Board) T e fArizrmr

1€ (State Pollution Control Board) <8 if wa1fia 784 F=&i & g
(CPCB 2003 #! difer®! & F7aR)

o T @RI % A T, TRARE qU1 T T WA R, o
Ul AT G S, MG |
IFAF ATHAT F, S quT gEARN & R 99 q@weEl @ AeaeE @
grierd = o sravmsar B & REs 999 O Ra B 999 8 T |
3@, 5 el TPTEe B GRENe & he O UX YRR ST @ fOIY a7 B S
(case studies) FX | YgaT TF ST aRaeHT (Hydrology Project) WX &, Ry
e T IRETT AFST WG FA B W T e e & e &
fere g foar wr a1 | g@q, i wH g (GangaAction Plan), T YT st
g Pl T8 A 9o e # g & g FwifFad fromn @) s W gw
Sifear SieT ToracT Hedis guer (Biological Water Quality Evaluation System -
BWQES) & gty fagwor of ¥ |

%ﬁml:wﬁﬁmqﬁw

ARG T 7 frae 1995 § B af &t @y & fg Rvg §% @ Aadvey
) FIEH D GBAT § TF SdaeE IRae T Ry # ff | 6T e
SfaRT= T =T gomel [Hydrological Information System (H1S)] 1 f&sR s
o1, g8 el (S8 CPCB &), U o U6, % WX I 9t & Harad i
HihS THHAT FCT B w1 97 yehia wwar &1 HIS Frealiea & Hefta siwst &
THT FA X 9B g |

o Iu T Sy AEH A

® TAE W HI YU qUT AAT qUT

o SIS W U AT AEAT

TREARET & e o S, S i S e s aERt A R o
sweer otadl A TS Y SR G HHeRAl P e
U & oy ey SR Y7 g 9 A I9e o E o) afew oo &
€9 H, 3T GSA! B WA UEcn qRA0T T S GAEE S qeiET B g
ST Y G A ad e F P g i R s e gRdee
%méﬁa@wﬁﬁ%aﬁﬁﬁmﬁ%ﬁ%a :

o  TRIANE T qur Hew P aws! B AT I B R sEeeE T B



o Iy Ty Tl & forg wEE S T F
e gferr AiggAl (modules) FT Ffur

(R wecagt fs- e qu MRw gEel # awad # g e
w4 oY Y §)

o TIEA! & WA HHIEA! H GARA & forg ghrewor I

o Wﬁmﬁa&ﬁ@ﬁﬁrﬁw%ﬂmaﬁqﬁﬁmaﬁm
fereprer |

Toee SAiReT B [Age AR B G B $ g sy wivcagy o Rl
oo T e |

T YR, AR GRASAT & ST U & GRATE qF qeET B g
T @aT Ya Fd @ G 8 9 ) geEar o Yo # B | ey, I
B S TUECA] @ GIREET Ol FegT & o A4 qon 9 gews Aedl @
T 8 AT e WX B e ) PR @ a # o9 |

FE HTT 2 : TT F QAT

T 9 A4 & Red 3§ 39 & AN HEARHe qur Seiionsd €Y ¥ 98 8, 3@l
ARG # 8 9% H ol Yarg TeN & | Saen gig qur M e &
HIOT T 4T TG ITST G qRdt # a@mHT 500 FUS e o S uffke
[million liters per day; mld] e 8 | 3o s, @WW%WWW
T JdE off AR ot X A9 A e fae B A @ v R fouw
I T X BRI Sl gQ A GO A WE d WO-9 WA F e o
T4 H % w9 ¥ | T8 Te ®9 ¥ g7 e ge@r @ B A9 @ 9 39
fafrear e s g 3 1 ¥ ) A B gguw R A ABM B WX (@ B)
TF @M B g Fvx g T S 1985 F W FwE Do/ 00 e W
(GAP)a%gﬁmamaﬂ%waﬁﬁrﬁaa%néwmﬁmﬁ%rfm%%

> aIRd W W e (interception) 7T &9u (diversion)
> dlied A9 ITER FAAT FT A

> T ARG (open defecation) # THET & Fqe & R w9 FHT F w6
GEIRCAREIEC TG

> R o ar srgeRr wE Rt F forg e a S Fe R T
(crematoria) Pl <7 |

> S UET F GREre

B9 9T o s T e AT & S o G # e UX 8 Sfwd
FHN | T oA B ABA P W WA F I & e At & =
el # Y1 W (attainablelevel) & frg wrsiga B mar @ o1



el g3 s e (Dissolved oxygen) : 5 ppm & FH T8l
S et afeier |/ (Biochemical oxygen demand) : 3 ppm ¥ sif¥s &

SaTwE W) (Ficwd H13ve, Bactarial load, coliform count) : 9 100 ml %
10000 MPN & 31t 78t

A Ffg & araf 6.3 3 FER, qET TER B o0 TN Y T 9w @
fererrar & forg @e Fichwe %1 Aes 9fe 100 Mt 500 MPN # |

YR GhIE & Jwiren v & o wheor & ger e 3 9Rde T )
o qur # B | R # o &1 wEiad w3 w1 e Qe s
T o 8 1 fare Frefafea Jeemse T) I 8 |

Ganea Action Plan - htp://www.cagindia.org/reports/scientific/2000-book2/ganga actionplan.htm

T ] T AT B OF ol diHd e §Y, B TF YW ST AlC HY gad
&1 e T o gt § uar goar & B 1993-1999 & @y & A 3w
T RN AT S uEe A HE gER el I o | uRdeEr § W
1 S wa B 9 e S HEEH B HekgEe halead i & forg,
Wammmwﬁwmﬁamwmmﬂaﬁ
gRen veT X & Smawged ¢ |

SIS S T[T HedTw W

F JgooT AT A5 (CPCB) A 919 ToE & Hedisa & o & 9aiy
ot a1 & PRy Sfae 9o ToEer geaia 9ol (Biological Water Quality
Evaluation System, BWQES) F&tl & | 78 YoIelt SieT 0raedll gy 5 Sl & et
F SEET B FEER AR (BOD F w9 F Afrwd wie) § WaE FI@ S
% | @& i1 Yo (calibration study) W e B R wgAr A & waba
T T AfeRsST T IuA TS B[S AT # AR (distribution) FT T T @
e o Smar &1 D @ e Pt f et w1 ader smart & @
H A e 8§ 3EH gEE el & agedal B (abundance ranges) T 3@
BOD &R & ded ® sfome fawr Sr 8 | [P yaX & Sl ) Seen &
YR GX, el gl o @ g AR & FER e B 8, S e
It (deterioration) &1 e wier B ant  affiga T T & © WD,
BT 1 YG[OA, HEM &Y ¥ YgR, e ggfe 7o iR ' ¥ ugite | 5
SRR & SR & gEE Al o off g B @ F @ g SR
el F OATIT MO T WG F wguer e def & g o et w7 e
AFRE (biomapping) T B | S AFRE o el o S oEe &
I # P e A GBIIE BIaT B | S AR F giha & QI
RO F-1 # Ry M BERw F SgR o Ean st B g e St S
g X7 @ frg ©7 e wsRk (color coding system) T ST fET W 2 |
e A & g el 37 fig F1 f g @ &S o ggwer & fog
Haemeiier a1 fR weeler § | sgeaa €aaq (abundancy notation, A ¥ G) #
forq = @Rl & A F w7 A 4 T 2




At w1 : Faw Al A ST & w6y § A qurer st # ERe

St
EiE) W o [ (BOD | sgewmars| | e v
fR)/ppm
THERE T S <1 C-D I Y
(Ephemeroptera)
ALY
(Trichoptera)
TRl
(Plecoptera)
1T BT AT 1-5 A-E | I o]
(Odonata) g Tt
FecomT e ®1 ¥ 1-10 A-E | I B
(Crustacea) EEER
e
(Hemiptera)
BT T
(Coleoptera)
BT (Diptera) 1-15 A-E | IV | =TGR
HITHT
(Mollusca)
grefefar
(Hirudenia)
Ry M=ra| 20-30 A-C | V| &=
: ?
(Oligochaera)
¢ wig T
*N.B : Sligedd mﬁaﬁﬁnw@rqiwlﬁa T < T B

Sgedd  STEET Y & |

A el 1

B & 2-10

C I ‘ 11-50

D THFT ¥ 3 51-100

E PEIET] 101 - 1000

F 3careF 1001 - 10,000

G 10,000 & arferem

& wE ge

T TOTET
ANEE q9T I9ET
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TS 7 AGHSA - TP T WEH

THTS F T YT

7.1 9¥AEAT
ELtol
72  dgHST # ICART
73 AgHST & &
TR FAeTT 9T STeRe &
AT U STETRE &
e o e ot YT e &
. T4 AHESA & GO |
Far # ww Ay g § wRadA
sEer gu g ® o A wieer § oftad
7.5  agHsHw wE qar sfvfRg
76  dgHSA ¥ W
W 9™
s
oy ot s
77  WewgE A QU yEelw Ao
WA :
FET STERITES
ﬁaq,
ATEEH SRS
TR T
CIEI

¥ EaE R
TR A6 A speehy a @ e
St a1 aewTe MY w FeEsa
78 AT TG T T E
AT T D T H INE
A G FT FW TG HSAG AT
AT T F W A TG T I
79 R |
7.10 3d ¥ %5 yeA
7.11 &

7.1 w=EAT

s goh A W g N s & 9 g T 9 o o She s
T g W & e qor e o9 13 @ P R suad d wRew
¥ a1 Proee & T Y S ¥ g R A oy e -




IS T G W
THEATT ¥ § ST
g o § |

Wraw fagre: daw ged

fr; amgrseiy @, @,

Y& YOI, AT FeAS
Refydt =1 e |

1 mb = 10° dynes/cm?

| SARE I qu SuiE e @A & RO Sfiaq §vd T8 8| A
¥ qrgEs W W e & O g@r yalaxeliy vy B i @ wedm

et & Frafe & Ry swwrl ¥ apse § Sufen dEed i, 0,% fvw
¥ F@ B AR AERHHAT AL 8 | T AT g FE N S wewys T FEeri
&, argese M Weayyl Wed ¢ IR igHSH d Teraman uRadd # Hecaqef
T MRl 81| A 1 9 9 SEr) aaedl g 6 g9eT H &
ufRad= g § | TR 39 @8 #1 Teeh I agHST # uRgw ¥ AW 2 &
R amHea = gcafty, et doe g R & ) ==t o 2
WW&WW%WHHWWWWﬁWW%Wﬁ
9 | AYHST § SAGA TG P IS AR THPR B Hor G

G 7 A AT B AR FR 0P § 6 8 o 56 8 & WS, T,

Y, werf 9T Ay WgeT W g A e & el o g ¥ | avdsw & &

ol e g ygw ¥ TR E Ree vl w e M w W R A A 7
TRl TS A1 YeWeT & Hrew R wee veqel & favm F 2

L] |
T TETE B AU B 9% A9
® FIGHST P URAMT FT BN GoT T ITART F @ HT T,

e s 1 RRET S F e B e,

o qrgHEw 3 WAWA Ul S, AENW T WY B W WS IR P
SOl FOEA,

TGS § T AT F Heed T AU HT TR,

Fuor Y W e TR AU g,

'.~‘~Wﬁﬁvﬁﬂﬁﬁamgwﬁwweﬁr e
WW%WH?WT@TH&TMHWWQH% gferema & mEn X
R | '

A9 ST B T g A U AgHeST Wi & afkd gF faww § w weeaqef
R Frem 3 | agHe, S g g weaRT 8, Tl e AReeT T
HadfeT & qU-wY e 9T qur QN (aerosol, arg ¥ Frefed 12 3w

[ 7T 1) G WA B 8| R WA WO U aTgRSd g &

A M & e g Aecag @ aw @ wos) et S S aorksd
acft @ RARRe & w9 &) agHed, o g @7 e & S g
W gT 3, g F W & g Yo A o e 81w agHsy & 9ke g
a yrfE o7 o7 IRE (dynamics) WEW AR (meteorology) Hadt g @

T 8, Rrad R vegel A =9 e & o 8% 9 vf § | agHse

3 cafter SIS (compressed) 8T 8 (B = 1.2 kg/vin®) ToT gAY 9 IE U
T 1013 mb (FefER) &7 9=7 3@ o 8 | F9E F WY S qur g

N &9 & (exponentially) wed 2 71 6 ke 91 ST (altitude) WX T Fyd
T & A F DA AW BN B | U W B gl w7 agHse 600 km ¥ SRR
FIRqX X & AR argesw @ o ¥ SR wEe g A wew A S kmd Ay
T 90% W IRH 29 kmF A fremr g &1




=W q T W "ewia & % ey § el w1 e agwse T8t o) e fewer
2 & aaar argdser g & sfey @ Sewicla A gra wT R w9,
AT gl e SIS (CO,) I 5T Nes torasy ReW@mR au i
AT § T F G AN BEIH SR T | TG I D GISA 7T 3§ gAY
faemm fif Tedl & T geemor g g Y e w1 i ga |
TR FE AgESH H A wd B aA S R e st v 8w
If 7 WA @ AT el & @ w w8, S g 9 waE 1w
g e O R & e wdTh Ry oot we oo ¥,
A T AR AT W GOE I SHaq H BEa) g gan ) R, e
TN § SRS & SeIeT 96 W | AgHed ¥ ARG gy & sfoedr @
fawfrT g3 o oY T W OF I B TS| UF Weed QU §UsHY S UE
& % amgAss w1 JRREEE, o g Qe s 2 8, 38 5 Rl wiel §
g1 Haw oot FB Fs 9 A geR F e femm arwie R A
® W R g0 | 39 B AGHST & I & & 1 whl wer ReAA 78
ECIE N ‘

7.3 agHsA & 8
S 1o Sawr T 8, AgHse w1 RRaR gl Y 998 ¥ 600 km € R ¥
Preafafeg & smar W@ R & A R B s owFar 81

o XENAE FaH

® YA | ‘

e NRw T ugEiTE O

) ol ot & ==t A wd
7.3.1 TEEtE W W) osraiRa &

TRfYE GO (chemical composition) T #TERT FgHST H AlC TR W &
I &7, ¥R Hee (homosphere) T faww Hea (heterosphere), # fawnfom
fohar T B ) W WER f W argHSe F WS ST GAE @ B @l
F S e AW ¥ Bk B Ruw Wew # agHsdw @i w9 @
T 8 See wAr 8 | W B weeh s aoRE €9 ¥ e Aed ¥
waftn r 8 < s e ageee Feaw €1

T HeW gt A wOE 90 km FR F Y Prge S ¥ | wW A H ol Ay
F AT T U TeH B GRS T GHE BT § | T 9 A
g A F B & 9Rad B war @1 X angHsa & Fraer et 7w
(wind) &R a1 F TEI 9egE (AR, turbulent) Rsor & wTor g ¥ |

ST F R F % Ao Aewt wEy ¥ | A Hew F AR IR A
wd ® Sufawfem B mr @1 Rww Hew & feTaw w W e snitas

TR Bt 81 X gl A wwe et 90 200 km o R B ¥ wod

FIC qeAdah st WX 200 ¥ 1125 km 7F e & 8 1 et w A
QR 7T A g Bl @ o qwent Ream 1125 93200 km @& BT @ 1.
< T ERFI & B & AR 7 g # waE ¥ 3200 km § 10000 km T

AGHTS : W qUT HE

R et 3y fon &
It anfteer Ha8
(diffusion) AraT & |




a8 (convection)

ok ¥ s & g &
Th W[ F gaEY T gaE
& HET T Heree g B
I A A AG K | -

77 I8 It frw A g 2 | wafy fvm Hse W agHsa B g g @i
0.01% ¥ w7 B 8, gt 7T faT & fog oo SuReRy sweia wecaynt exit ¥ |
75 g 1 Bl B ARy seing R # gl ) woe T o9 ¥ A & W
=gy Sfae et e wr smafie s o1 I wen A

7.3.2 A9 9T ImalRa &=

T F FEEtT f&aeer (vertical distribution) F 3TER TR, AHST HT A
T & figa B T 8 A afnwiee (troposphere), THATTHSS
-ggtratosphere),iwﬁ'a'ﬂ (mesosphere) TAT TRT AYHS (thermosphere), T——

@&  enyEEe (troposphere) S $ | & fafFwl # e
(latitudinal) = sagaferF (seasonal) TREAT & FTeor & Hse 1 R
8-17 km TF BT ¥ | Tgl HAE & AV AOHE Heal § T IeAAT F A
T F e 3 T FT T &2 (lapse rate) FEQ & | B qC D fawg F
e & o =FE 8% W | wmry ansE @ fe s 9X 0.64°C YR 100 m
Bl ¥ AW Hew A Fu) Dl F qoEe ¥ @ - 56°C 9% A FH B
B 1 & Hee 3 FUE ¥rw &y € (tropopause) FEAT § | W fafkwr 3
AR e F e, o g ¥ & F 9 FaE 7R 3 gg ) el T
Ty Hg A IS Y@ I G B 2|

& #sd (troposphere) ® T, A g0 T RfFTw @ smwiwor wd m
TaEE SRR F SR SR U TUHH ST &1 3 RN, o

48 km T 3T B B, & Hee & F wliga 9 T @ik (stratified)
AT FART & W TP GHATY WA (Stratosphere) TH F U I 2 |
THATY Hse & AT —2°C &% seal & (8 Far § — 56°C &) &w Hsel o
AT HEW ® g €FAT & (transition region) i & &, e e
T & BRI 2 | AN HSW IO AU (222 F 205°K) T WA+ Ay
"I (convectiveair currents) 3 SRR gRT SI&E BT 8 | TR &
FT8 TR 1 FHATT WWT (Stratopause) FEd § |

Thermusplicry

...................................................

s 8 3 & 3 8

Mesmaphivre

...................................................

Altitude (km)
8

-8

|||||||||||||||||||||||||||||||||||||||||||||||||||

.—-80 60 -40 -20 0 20
Temperature(°C)

R 7.1 Ao & T W sy wgEeda d



TN T HEA WS (mesosphere) & W8T A wedT § 3T e 180°K
(=93°C) T T S B | 78 WX AT 85 km TF REga e § wor 399 I8

& 1 WeT BT (mesopalise) FE B |

AHST F FOH FAY W AT AYHS (thermosphere) & &t T agarr 2
AT 1200°C & +ff Tg wohal B | T@ S=uqT (altitude) TR a1 3rafien gl

Ao H B § ) egst i A (ki 3, kinetic energy) 959 & WY # $k
FeEaEy AIHE IoF & Wl 2 | A B qREdT U Mg §A B

& &y ¥ forx 7.1 ¥ g9niar W @

7.3.3 iftw @ vamfs o w srenfe &7

A T THEiR TN SR T AgHsT | R & A fwiee w2
@red (chemosphere) T FETHSH (ionosphere) | TWHST AR, TSt
YT et G0 W BT 8 1 N SIS W) i g 8, goias
SRS qU BRGNS BEg e Aok 37w afkg el o g

A WA (jonosphere) # e s g # 0w B 8 SR g IRAT
T 7 gerEfda (reflect)/* (transmit) FX 1 Trgar & GEEHT 6 8 |
A HeH H FF W B UG D TS & | SAD! HAR T WETR g4 D H00
AR AT & T Ty X el w3 ) Preaaon W aRd-Difvareg @)
(Kennedy - Heavisidelayer) 3ar D &< &seal 8 | &g W4 & E, F1, F2 3o
G W Ror mar 81w H A S w100 108 W 9T Hex 7% el 2

agHE & & B Rvw F T B A% AR 3@ awdlad WA & 9% F |
R A B qR A deT § g Ml St ge 6 SR 39 6
JaeH T | | <

dw T
) PR 89 @ o h a3 wre R
) wHs®  ®W I ¥ geftm
B Pw s R @ 3 g B Rie e
i) 8 e AT AT
iv) GO HeW g & g e QAR & e § R soed
V) IR HST . ¥R A WY H R SR G 8
vi) 3T Hew  Ww Rwe we b semam & forg Sfw B

7.4 AgHSA BT WA

B agHse ot wew # A qur Q@ o e 31 Ao, siteder
T ST ger vew § A angdse ¥ vl w9 ¥ aw W S 5w e 3
ek s # B & I N FAT-FHT I 91 T W g W
RE-R ae & Bx 8| s g (R o oy &) o Rl A
At T w71 F & S # )

AGHT : WA AT HEH




gtz

afe faferas e (ppm):
1ppm =t e g ey wed
F uw B (FEeE & w9
#) o BT (Fe &

&1 ¥) * w AT R
H T |

10

areelt 7.1 ¢ ek A1g ¥ Yo TYHCH 6T B HGS

o g FEAT w - [erEr (st Tafre)
FIREIR) R (ppm)

TRaT grgamr |

A () 78.084 780840
ST (0,) 20.946 "99.964% 209460
i (Ar) 0934 9340
Rraif (Ne) 0.00182 182
gifea (He) 0.000524 5.24
78T (CH,) 0.000150 1.50
et (Kr) 0.000114 114
B (H,) 0.000050 0.50
e s

relt TR

ST AT (H,0) 0-5 0- 5000

* FEA STl (CO) 0.0340 340
T ARIRES (CO) 0.010 <100
HehY STRAHIEE (SO,) <0.010 0-1
TSI STRSiFAEs (NO,) - 0-0.2
I (O,) - 0-10
* FR SRS WA w0 Raia X 8 T W 1.5 ppm @ 5T & ofv o 15

W E

e Rt § o ¥ uRadT & smar §W e § P a1 H A ST 9
G 2 & 309 9T sfgew WX T 28.96 F ITGT AT ST AT £ | B

80 km # I=TaT TF HFY BIAl ¢ | THP FUX IO G- e 6 A AR
qRafia 81 SR § 7T g W 9aE ¥ 640 km F T 9K anivaw W 16.8
BT & | v |

T w9 § AT a1 R aod sfvw aged ¥ o o e e €
o S & W HAR 8 YR A F 99.96% wie & g Seant # |

I I HGUT HH AT H BIT & U1 ITD] G T GRS 1 e g
Ao B (ppm) & &9 H 3t gl § e R o 8 | FW A
e T H ¥ FET SRS GO SiE aged ® SN @ 9w wHg e v
F T el igar aRakia enl 8 1 3ed w7 ¥ 98 1983 F 340 ppm T 1994
# 358 ppm A1 9K 7 W 1.5 ppm W & F F@t o E & | o= g2 Ay
¥ T wen A IRed B ¥ |

7.4.1 9T F wrg TAT GO ¥ qReadT

WW@W%WW#Wlmwvﬁmwﬁ
B W ahem A o B AT W F £ 59 ey Fux o Sureel aw f



Ifrofim agFsed TR $ FRoT w9 wen # A4 S vy 0 (turbulent
mixing) ¥ W7 ¥agt g ¥4 el g | T Mo & e B w
qREdA A T @ STl A AT ST a9 3R AT F @ B N
GEIDRES

&y 9 3 IR WA fBfFw Ok o8 97 & wWed gv auEt & e
¥ TRV FGAST B GAo F WRad g ¥ 1 SaeRwr & R, agEsa § O, ®
e & O, WX I BeT B (W 7.8 3€) | S Tew: 15F 35km R
i1 ¥ T4 & 31 WA B 100 ki FAX O, T AT Rt g ot
m%%Nmowmmam%lﬁmmmﬁ
YIS (aerosols) T f TH WX BT & W WuHE &7 F GORRF AW T g
& O B TAT BT B | qerd N F SwET IR W RAWT g gerRE
ST I BT B | IH TS UX BT A WG MY ORI B NN u
IR F W A (FR AT A w9 H) e

AT & G 9 AT FA AGHST B AT FT DAt 4% (AR D BEE §.3%)
BN B | agHew N FE YT S Has! & arde<er (evaporation) TuT WGt &
aES (transpiration) 8 2 & Tar agHse e g U A A
qRas BT 8 |

7.4.2 S TAT A\ F AT A @A H IRaqq

- SpefreT AT WG F @Y AgHee B N FASE H qRad oo 9 oy S
F fore Jeum: #ew@qul 21 W AR ¥ 960 Wy X S A A A e &
FI e qor aeter (50° Seadl Rem #) F HuT I AN 8| ey @ @
T T F R T g Tt g & weer A s
Jee B & R A g7 A O aReET & e R e afvefe a2y
T gEiel # 98 987 g9 ®9 # ==} &l (30-40 km) ® BT B T o
7T F Ioaae seriet ¥ g8 AT &A7 (20-25 km) F &) R B 1 T8I,
T TR B T A T A # Rl 3w g 3 oy ¥ Ao ¥
YRR TG a1 Bt 8 | <Rl end F N Tan & R @ B A @l
it I MeTE W GO W SIS T TS Bl 8 |

Il T THi F HROr agHsT F wewl e H Avaihar g el
g1 S W T GWET T Al 1 qui R e 81 99 W gt @
B FaT el Sy geT @ 9T 3T A e Y

ey ge
2) =1 Re oei ¥ @ w8 oW gy
JYAST FT qE TAT Tcq
D FAE DAY wEa E
i) AR P Y ged §)
i) FaR F Y FE TRadT T W 3

YW : UFRT qAT HE

Tt gl o Y e

q Al T R e A
forey em = g8
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7.8 SIgHSHE GHIE AT AT

o} gudl T AT T B @ R 1 AEa TOH AT 256°K Iuar

~ 17°C 8 | amgHse & IIRaRy gt # oE A w6 g ) g
FT FRO IREE A & R @ w77 # A Mg ¥ )| agHs 7 dad
gt & Rl ar & ek qHrT A W RS #1 Seael waT € SR 5|
THR WS AT a3 RARar F FEE @ 8| agHsd [ & F5w
Ry & siaRer § scoifa #ear & O o o B amw et ox weahfa
BHT FET IEEE B W § | g e A dew g & Rl aw awar &
st e o e agHsa ¥ f g B & R Tufg, angHee o
SRl § 8 A T @ Qe § SwE Ao w e g 2 W
Bl ATGHEAE W Tl AT 8 |

el & qakia (reflected) RfAR0N & sremar agHee AfEEwT s Rt @
faftot &t g @M (short wave) & wit WRaE (transparent) 8k & cfe gedy
1 o & Il 4" a3 (long wave) e Rfeol 3 gfa smreelt (opague)
B 8,z g A s RfFwo #1 agHew st FY oA 81 W
TIE9E WHTE (greenhouseeffect) Fed & | 9 sifaRe el =1 (additional
radiant energy) & SR g $7 FE F AGAA — 17°CH WV T+ 15°C B/
8| W8l 98 ST AedyW & fF uewE yee & oRmed, st gt W e A
A @A 71 d9T w1 FRET e e w0 aeeay @, swed
T (global warming) % fre freer o qwet & wiacly figr & fog 89 &
IO FIA G ST w81 A 7.7 ¥ Treys {6 9 iy we
IS T W TE R ¥ A R 8| Y, agHse § 8 @ A wer
IR WX TE AR BT |

7.5.1 =igAsa W FwiEmg

o & v sann T B, A ¥ Mg 7wl gew B0 ¥ vt
Hewl @ agESd B 8 RE IR TS T e e ARt @
WY aey 9d9 ¥ grof 7.2 % Rewr |

AR 7.2 : U H WX F AT Faer war agHea # B @ vaaiE a4 g

, wartE affad)
Fe=Ar HEH | st
(km) :
'He>O'( ~ He _
0 > N,0, | |
200km | Nz‘>02>0 _Oz,Né,ﬂO, N+O,—» NO+O .
100km | : _ N+NO —» N, +O0 | 5eg
85 km A AT "OH | g0+ ho - OH+H| 0 @
HO




s0km | foysyor N, > N+N . gy drar
| o>0, N,O >N, +0
0,=0 H,0 > OH+O0O
0,>0 H,+O->OH+H

CH,+ O — OH + CH,
15km | s "AmT A FW oAET o
N, - 78% CO,, O,

0, - 21% CH,, NO,
Ar— 1% N,0, CO
H, H,0

I g9 dYHST B Th WECAYUl IFaud W == w4 W Hraw fw

‘(meteorology)a'?rgfef T T HEed AT B | 98 & S |

7.6 mgwgaﬁm

o ArgT 7 F & wEY (0.001%) A agHST F SieHd Heeaqol qeE § |
gHSE F S A TFR @ A FE st W PR wl @ 89, armm, dar
T W TS | R #, agHsa ¥ o, 9o # wae ¥ Juftew o & aw™
TH JHR F §FY 9 6T ¢ | T Fs e el gt gRy e9a
& 58 sa-== (water cycle) (T 4.5, 351k 4) & &9 ¥ Frefg B o 21
A H O g FEHET 0T B § o o W o) agHeeY 9 & d9 9ng
TG @R ® ANGH T & 4T 0 S §&9 § wet aftle @ w8 ) veen, #s
et & Boda SHR (freezing) F 3 BT g WHA & wHY W @ TR '
(expands) BT ¥ | 38 3R & 6 79 o7 W GO A 3W O (%) FW owAA
F BT 2 | WP URUHEEEY, 9 § g7 990 I W A &1 AR 9%
wF T 79 (typical substance) & TAT SEETE TG T TAT T JHHT
e §¢ I AT #Hel HIC F A H TR A § TH SN W W F o B

SR T A wedi o e @ R S T S 8 S

STET T U S IO IHDT Ieq FAr anar (heat capeity) & | ST
3emar I W el werl ¥ yE wfte ¥ oifter I R A wed #
e s aifer 3@t werd o gerem § € 7 A B awEE se & g

It T o A TavTRdr B ¥ | 3W WEIR W A 1°C e #
forT 4.18 T 3T oY Syrawaal B 81 TR TS, TN FS HT AAT 1 WA
Y T M 4°C ¥ 3RF @7 e &1 S A Iew FWT oiRkar S HRw §
T 7 TS Al T TEEOR -4 7 g Taws § 9R-9R 38 g0

ST I SO T THW I e Y g ST (|atent heat of fusion) T
AT A T AT (latent heat of vapourisation) & 1 13m % T 0°C AR
T fwem F g 334 J F qun aftee S F g 2495 ) I H s
B B | TEW wel @ Y, sfteaT agrel @ swnst # g § ¥ AW A
IR &1 ¥ A AgHeT F F B warrARer § FH Ascapl e 5
w4 B | AgHse # 5o A v w9 ¥ R e § owiq 3w, 7@ @
| AT T T A TR, IS N Ay @ S Hed & o A
T | o |

rguee : Sk a9qr R

T AR B & 9w
Prfasia R wea

R

| T uTre & T Y

) © leCc TR & forg v

Fol W " A 9w q@re
A T g F v A
R e S 2

TR A g T 1 g

¥ 7 Reem & R
HTTFIEF FT ) ATAT |

T A FA FE: 1 g

oo & amae & R
JATEFH FRT AL
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7.6.1 it Qe

¥ 99 99 e, GO qUT I Bl B 9 B Al aur Beee
(glaciers) # % & ST (sublimation) 8 ST BT € | 5 YRR Y %
o e ammT g7 fi e € S et oT g S X Wt o I
Ay B g BT @ | W UK §9 1 90E 8 Freor drel SR o de
AR (evaporation) ¥ #1 waE T G WA € AN AT F AT Ay
Y& 3 qUET 81 & | 39 URY el WX A ¥ (vapour pressure) Tt
AT TT (Saturation vaour pressure) FEETdT 8 T T |IE T oS Hqel arg
YW (saturated) FE ST § | We AT a6, ME (dew) ST ST
(precipitation) & T3 & R Ieaward 2 & e Frefafe weegl 7+ &
X giewler g € |

wgfer fivsor srgemer (saturation mixing ratio): ¥ Y SR gF 1Y F T A
H VT AT B GEAA B A AT e ser FEd B (T e ag §
gl e & 5o 9y 3y H e B S g

w=m,/m,=0.622 e /p, (F p,=p~c, << D)
W&l m, = ST a7 T G

m, = Y 3G F FGAA
e = T W qRAGH I TF

p = 9

Py = T TG F W
AGHST H WA QWA A qErT & @R # (- 20°C ¥ +30°C) gk
Torger ST JF 10°C A9HH A S TC OO GIAT & oy B4 W
Twfar & B 38 g # goer ® Fwr A # o oot g oeY wwdT AR
IR ST AT AT AT B FRO I ST A9 B g ey Bvar By
ww%%wa@m‘ﬁ%ﬁ%a‘rmﬁﬁrﬁaﬁﬁqwaﬁr%%w
W A FH B € W St a6 wwa @ et e | :

|IEr FAAT (relation humidity, RH) : 78 arafa® amg g T sy amy

® U BT AR W sy andfas Ry s o) wgha R
U B A F 100 F O FIA IX W SR T

SF FT ATET (dew point temperature, T, ): 78 98 T & frg g ag 3
wgiT @ o & R 387 B omen 8 1 AR 9 Fr S @ ser B W @
T ATST &7 977 (condensation) 8 AT 1 AR Ag 7 e awg o waE @
T 33T b <IQ A 7@ NG g B ) A 7ol ) wow ¥ g g H IR
JEIF T SeT e g A FEAT & g W T e ¥ Mol F Ao W
A & qatgA (forecasting) ¥ 9gT Wecd B ¥ 1 Ay B ST B HY AT A
SR @, FBY (fog), TTawt TaT aofr Y g wea A srcda Heeaq® ew
%lwmﬁwﬁﬁ%ﬁqsﬁmww Cictas SRS
WWW%%@%W%WWW%WWH
BT T g I (latent heat) a1 FT ST it ze7 1% § I% L

SO W WX agHed § Wiof B I oy w91, 59 o 39, B aHfkaed B
UHIAT A & | IR T, B 7



7.6.2 AN

e ¥ W H w9, qviq T, 79 PR 3 We-9ewt (hydrometeors)
3 affpa B B | TTH ¥ 79 SoET A oK F0 g T N agHsw § Ay
S[ERT O Tgad & AT (precipitation) FECT & | AU & T & 8 § A ¥
(liquid) T BReff (fr ozen)asier Sar & Fr=r aftfa 2

39 99 ; U5 79 HON @ AqgHeT ¥ R W I ¥ wolt B wa oo & @
aif T; ar-atdt (drizzle) @ a9 (rain), 0.5mm & &+ =W aRT Sfcf 1 Faf
der-sid T 93 SFIRK ATCh &I B At A Y AT o6 8| fa-ard g
AT Y-FHAE/ AFE-TZq (alto-cumulus/alto-stratus) S Hex I=awm ATt STEei!
T ch 31 T AR # w FEE q e # i 3w gn 8, of
TP VIS EHR F FRO T qgg Ae! A I HRdT & | Y TG, qal A
FAFR 0.5 mmT 5 mm P T T 3RF B qar & | T Ry e I=aar I
g & frel €

fweifore afor (frozen precipitation): T8 W& & 3§ U & AHST & foIT TR
e ¥ waft 21 ¥ vAR & T80 F IR & | 9% $ Feed (icecrysals),
&% (snow), &% FT (snowgrain), B\ Tl (snow pellets), s 3T TR (ice
pellets) aur S (hail) |

TF T * e (icecrystals) HIFIQ: WU Weyeta wie! (flat six Sded
plates), Seaiei Tt S7gTse! (hexagonal branched dendrites), ST g=al
(ice needles) 3t SeERTOg &9 (hexagonal prisms) @ &9 if 81 & | wi-seh
Srgrae et o of weso g wmffd (hexagonal symmetry) T srafie
ToX @ wfee YAl a1 B g )

o % & fvew T gk ¥ 99T (collision) X § qun TF gEX ¥ fauw w1
g @ RW (snow) I BT | FS A FdT fBH w1 &7 THST (snowflake)
S IFFC-I Fhecal H T BT § | FH-F wW AR q I R A
A 0°C § B 45T F9 21T 8, IgT WX 9% & fvew w95 B &
B T TN 8 |

R® FT (snow graing % F B2, T%a, SMTEET (opaque) F BT & | ¥
AR F9C T TR B0 & TOT SR @ Imm ¥ FH BT ¥ 1 T
Sar-atar #1 MR qeT (frozen equivalent) #HT ST HHaT § o SHTFA: ST
fewr (subfreezing) AT @t Rufoa ¥ fivar &1

Tewr Mt (snow pallets) T Mo a1 w-aoft Freredt wohw, soreael aw
F $U B9 § NAa 2-5 mm & =@ 8 & | o Re Ml wF v waw @
THYE 8, T IO & AR - gz o B W e ¥ 78 RW w0 R
T B R o e ¥ THON W AT @ Soed & 7 & geo ¥ fw M
AT SfteRaR R w9 wmg o et i 3

T F T (icepellets), TeERT (transparent) U smrEd! (transluscent) §% &
F A T B B R 5 mm Y F 7 oA ey ) TR SAH MBI,
FITE AT AT B AT &1 ¥ B 9% A e B PR B N ¥
it e B & AR e wow W Ew ¥ Wy & ey &) 9% o el
3 YA & qee F g & aof I e g1

argﬁsw:u?ﬁrﬁmm

A6, FHY, I g
agur § fre & ol oo
fireet seue o% ggar ¢ |

HICET-FGHET: TR SIGeT
& §T, Frew sre-2
qhG FET gAeT 7 B
e BT & W ST e
T # g SR ¥ |

PSR Th TeH
(ST 7 BT T A P
qGeT) g @1 2 & 3 WA
T HEw HIAR I T
e 8 |
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1 (g ) =10-6 Az

A 3 % (hail particles) T, 8w (ellipsoid), F (cone) 3 ST
TEMA F TN TH D T B 81 Y g% A Mol § I IR, (5 mm F
10 mm T & @) F FRO 5 B0 8 | S & o, Rftee w9 ¥ o w0
FT R wemr 7z & fF ¥ wHioY 7 ¥ (dternate) ITREET (opague) T TS
Th B WU P TTERE |

AR g & I 3 fvg § ded $ 99 ey auvn aRuer § winka
whTt T wEt - |

7.6.3 ¥ < qfwar

i ¥ T g A aeer A A SR A AT W P BT T E S
ﬁwﬁrﬁqﬂmﬁﬁ%%ﬁ%ﬁmw&mmwél

W& (convection): FH F& ey FIX T a1 F 3T (parcel) MR-
2T (spanning) FIT I& & AR T g7 F FROT AY & 99 W F g
B I A T T Erar 2 |

wferey AT (synopticconvergence) : T8t 98 &7 P UX T TG T AR
(air blanket) FUX F AT R FeEw & TuT TR G T IR B A TA BT
I 3T 581 (inflow and outflow) &1 &fY it e & |

Tt iy (orographic motion) : 38 7 a1y (moist air) T R qon qdm
@1 (coastal line) & v A F FAX A AR I B

FX Ry T SR T F yR 4 e, aw B gaE i (convective), |t
(Synoptic) 3T Wi (orographic) ¥ i fham wer & | 573 @ fohelt ot
TF ¥ FW A AR Tt ag F R B & aur e W $ &K A @

pERIE TR UHE SN S

® Y+

® o

o faamo

"W (condensation) : 51 a1 AW forg ¥ AT & aowEt oF 38 o I o
gy Ay H SIS HU X T S §99H 1% (condensationnuclel) IR
g o Aee A S w1 ¥ AR R wehe qun wgA o & w0 e
¥ or yedt 9ee 1 g8 F W 27 50 4 TF BT 8 | T 9rEal oo om’

T 100 98 TF BT 8 | A sed & # wuwT kiR (condensation

mechanism) 31 & AFR & TFCH 1 GH 7 ol 8 FF qgT 3T A gl

- ¥ ORY it Tel ¥ T 8

" (coalescence) : WT B A & Rt 8 dem FO & amaw # Yo § o
21 Y 9 A & o9 Tecawsv & wE ¥ Fo F AR ) g #
I IO A R AR F | TR AW FO F AR F w@rrd) Bl ¥

Fréaur (deposition) : T ikar § ot Ay WY A & AW FN yx AR @
e 2 |



qOA T G YRt B GO § el SeueT B el & 99 T oS e aigese ;o W adr weed
¥ IoRua 1) g3 N o F [o© a6 W g3 F3 Qo0 99 R A S
IAET F R 100 F F 106 H TF g7 & For auf & aehdr 31 4T W 2
f Swmiesdr sarel (tropical latitudes) & FUX, 9w =7 ¥ AerTRl & Ix.
o TRy o & R aur SoT B X uw weaaqel iR s
FT 8| TS A W, oI ¥ {0 & WX FR, 7Y | F aww Belngg
(freezing) 1 ¥ FU B 3 7R T & &Y & a9 Wi (freezingpoint) 8
A 2 A oRRafE 7 ol e o afelife af o S F =7 F ogEar
| TP IRuTTEET BAEHTE a9 (freezing rain) B § | o ¥ I o A
THEYE 3, U o e & SR T 9% # IRd S9RY 8 |

-t gt TR UET X AW IR % d F AW ¥ R s
(supercooled) st it §¥ fre & Ry St 21 W # ool o % MR (ice
pellets) & &7 § BT 81 AT B RAT FFR W 7% 3/ A FT €7 GrAT 97
wohe ¥ 1 T8 AR STee A TEE TRl R FUE TR I AG A G
(FUR Y AT A, updraft) 3 IuRafy A v BR8N Reufy
FEtaR & &9 if Faer T AEF (thunder clouds) & ¢ w1 & |

I & YT F de g3 e qur IA AeE F e o A A R
gufor AT ST SIETHEAT H HEA YUl A & qul WIS S} 97 S ey
s & fore e SR e smawns B aRT S o oo @ ‘
siterT Sae HY ) PR welh @ R s 9w @9 ol st
e T § FUAL FAXOT F sawaFr B} 8 1 T Fad gFod au
yRRl T B PR T R BT 59 UIReR A R U $ S e Sgd
LECREIR U il

SATCT AT AYHST ® UF 30 WeAQUl S99 ¥ ERE ¢ o P e A faee
&7 ¥ yHSY AT (global warming) F {3 ® HRI TF aRAG® qgHSHA
T T O o7 T F | I A H Y § GEw Frefifa Se geAt w
ITC & HT YT FI |

E T
3) Frefere & w8 ST w1 W PR
YRS I |
) URTTE FHE A FEerd 8
i) dgHsE F Rer qEE F forg SREH! B |
iii) YT 9X 9 §Y AT F 98 GAE & S agASe SRy H A B |
iv) gl ox @ R & saeive & R soRed @
4) il ol & Rew st % 3Ra wst g sl
) I T sEe F AEHST W T iy s i 3reran

i) oG R FE F AR § AT 3 FA 9 Ay F IR e Ay
| V-V O X GG AR E R e FET & & |
iii) % A RSTRAT TPSFERT G D PR G GAAT F TH
T i, BT B |
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qrgEHETR

Anrgwd kRt
wmmmﬁﬁ
é R |

ppbv = partsper hillion by
volume

(3 & sgET wh

e BRY)
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7.7 AETIE W AAT HSAT AU

A 7.5% R ggr f argHsw w1 SURMRY gl R ww Shem amAe ST
@ ¥ gew wal ¥ REY e Préat 997 @@ § 1 T agHsd @ Teue
THG & L YT T A 8| agHse & T S ot At s
STERiTgs, aHsely AN, ey sifwags dw A9 W 9 R & R
el R D war e & iy st 2 §; arewgE 79 (greenhouse
gases, GHG) F&eTRil € | I Bhal Ieue & 4 & G919 BT 8 | SgHSA B
et = & yeE-argstee frem & ¥ & qreed (long wavelength) #r s
9T (trap) § o T € 9T T fAReT H A0 = FRA | FoRd€Y Gq8 WX
T I & g ol § e @ aone 57 AR a ouRefy ¥ 9 9@
AT & GerT 7 I gar 8| U Few w1 Ao 98 @ age St
FAUFIAN-FTEA] F qR-T T TETE T4 & FIRXO IR TG TG e
8 g Torea®y wag 1 QIO g SN | Yol S HeE IR aHT o gfe
T HEAT AT (global warming) 8¢ § | 37 T 1 grEm § AR o
50 38T ¥ gy ¥ 1€ ¥ S ARG (anthropogenic) TR, frdyey
Waredt o (fossil fuels) & 287, F FR0T 81T & | TRUEEY I IRUTE
T TF A T RO 8 ) s § qed Heay wews 6 a9 el
737 @ R ¥ IR Preafifa St ¥ fwR & 3wt & e 7

WO 7.3 : WEYPE T AT IT A a4 gfE Hw afdE w

e AGHSTAT AT I % s

(ppbv) W/ (%)
T SRS (FES 358,000 04
w4 1,650 1.0
ey dTrTES 304 0.25
A =, CH,CCly 0.13 7.0
ST fadretier -
CFC-11, CFCl, 0.23 5.0
CFC-12, CF,Cl, 04 5.0
HET STTHANES 0.125 1.0
FET A FERS RIEELEEIIC) 0.2
771 ¥ a1

AT 7.6 B Y 9@ F BT w0 A SRR & aR ¥ vo1 Red o A @
g w0 8| oA g ¥ s ey ger aeuE e @ wr ¥ & e

P argree ¥ o o & 'R F iR A qo awl & @ Hqe )
T s 7 meaﬁammqwam%ﬁ%ﬁwﬁm

ﬁﬁmﬁwaﬁaﬁwm%i



e H, ATGHSHY SN0l BT TTHT 90% ATgHST § S AT, SEw a9l
FET IEFAES D FRTFAT S| W 10% B 379 AW 3 FROT B0 & 99
o, AdT o ATRCE HTITES | W Yol B OFAT WA H Y § g
a1 & | TRe & &9 3, 98 ¥ 4 Jerft Y wwakia (reflect) wer 8, 5 ¥R
geft ¢ P QO TS TR BT B @ A W A g g Seeia
IR ROl 1 SEENE H T | THD IAE], e P GAAT T G B GAG
Foll qREdA o AYHST  FHel WA B GAET FIA E (ST 7.6.1) |
Feamd) f@m (climatic system) # &S (troposphere)® st &ty ' wreger
1 Frgfeor saie s § 8@ ¢ @i HAREHAT B
(sources) T fae@Teh (sink) BT Resher 79w @ geniaw gwr € | sy &
SFSTY AT F FoRAEy ST a0 S T LT A WARY & N a5t § ypEseiy

T T FHT BT |

7.7.2 HEA STESAIFETES

ST ¥ P ST TR w0 A AN § R §9 A e i
Bl & ifF argse § T 50% Tl ST % forg g8 Swerl B B |
Fre STEIEETES 12500 ¥ 17000 mm & 88 WX YEORT & SEvaw fafhon
(infrared radiation) &7 SERIST FRT 8 | FUG-Fde G A&l § I8 Aecaqo
e Rl B | A UE S e aeY e § et IRy 3 e g)
3IGT TR TEH SURYT HEA F I T v FRiEEye & o & fo
T P & | 18 ey H ¥ aw § aer (trap) 9 F Rwewor F @
o & B Rl T § FEA STEEEEs 1 WhEdr 96l AR g X a8
¥ I TF TEA N @l | WYH 9 § SN F JRA F FeT
STEIEITES 1 WFEaT e 25% 9% T3 8 | o7 Bl wi & 5o ger srw
SNared S (fossil fuels) 7 G871 & R 3= & SURYT = Su=iid 819
FEA STFEATES SR B SR S aigHST H g 8 Wi 81 a7 4 & AT
&1 50 3% F Aoer B i o iy & frg gy Y A o S @ @ s
T o G847 T WRTOT: e fdT S @ |

IRFT F T, Fa- STgSgs saedl suA # frspse gur fGawer & e
o Ieahela S 81 o @t § ¥ e diet o g @ § Co, P §
AT W I A 99 G AT e qww #1091 A aRafed
ST B T oMY S W ¥ Y agrew # g9 oy 8 o B e ot §
BT 81 O A, O wr iRfaket A g weT sreiess ® we ate
IS F T TH TRwd g Scaed B ¥ 1 9 ISR wer &
FEHRF A TG (flare) BT & 7@ o argAsa ¥ CO, T B 8 1 Wohw A
T e X UF 9 Y8t (deposits) ¥ ww Wi & | w9 9 39 R (il
drilling) F & 9 @Y amse ¥ g (flare) e oot St 8, Bdw =7 &
e NG AREEAT srEr qhe A grRversEl svEr e F 1 9T e $0
arll § H3 X AT 1970 F wem F Ay wdifs CO, 1 qHSH e wed
AT TET T AU AT ¥ FH A T 2| S N T W B @ A 5w FY
AR N A St wWiT F wer do & ' § g By M F R wla
(capture) 1 ST & 8 3T IcqIeT IuaoT § FoR R ST @1 81 59 6 @
CO, ® spiscliar SealT (1989) #1202 Ffw == & ST S 77 & S
AATFT CO, P T IeEwT 6T 0.8% ¢ |

AGHTH : WFTr AT HEA

w98t & ey 8k B

R gz fhariafy
Rrerd #r¢ srmug iR
Jvar T B B |

i o ot ® ¥
JeUreT FIA aw a AR
74 Sifend v ¥ g
ity ¥ arfteram Il
BRI
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agHE § CO, TgfaF Rawn (sinks) & T G Acash gry A o 2|
IR e T8 AN & % aad § qa CO, HT T 40% HETaRY gRy
FERIoT BT ST ¥ wh q@w eyl feerd werer e 8 fe o), 9w
9T wEs (plankton) ¥SA & AT SRgAl §T @T W0 & CO, 3ET W WY
8| TEH Faw ST WS WE ®Y ¥ FT1 SN HAT | Ue WA GO 2
o amgAse ¥ FHA STeEiaEEs # daw ar e RBwr R g @ o @@t
T & qUr gEY H1E] WeETI T URY Sidl gRI SEEe 8 S 8 |

T BRI B 9 FEA STIFEIES aigHed H AT BNl 8¢ I8 Wl 989 wiew
¥ ST R A AT e T e ¥ @R TR § SR W A
i wee & — el S & 9 7, g § WeEIRI @ (5 §¢ dEiaet
F &9 §) AEmMnd ¥ qST q g W A %, S S %K 9%, J8t
& 5T ¥ waE a& o) siva: IgHsT § SEl U URYl g7 ST # e o
AT 8, a1 H o 8 AR dfaw R A Sl o9 & wv ¥ oRafia & s
¥ 98 I% T a9 @ 9 8 W §Q U wEE e § g Qg W
w8, R 7.2

FHT SRS P AYASAT WX W Nl T 3 @ F IHF A
TeiE GE-ad TR ¥ ol B w1 et @ o B QX e w & e
FT whEH R AR § GEA G G| I G b qigHsed CO, Uy
WL FIH FR I6 T B, 5 Ied FET 9% 3 H3 Joc] 9671 <@ 8 | TA
# Sy F AR @ W e g & B oo e wmm ¥ CO, w s A
TG AT R T St g |

TS a1 9% & T 81 & Arsa 3 yjfEw 31 & B weA sreis &
Wi A & A e 3R I o @Rl & g 367 @ur 531 ppmy BH
ST | gEeht e & B e STesiiTRs @ wiR 2050 @6 g3 S W b
1.4% 2,0 7on R & WG | B giter grr W wel @ B eea
ITEFEES & WX B AP B ¥ Aad Teramd Sl 8 St s
S F A A 7 e 2ot | R f s oemE W soamd
e 3= HT TRl & RO ok B FRET sresiEEe & wie g
WA H L5 1.7 F 3=_T 8 =R

ATMOSPHERIC CARBON

///

Phogosynthesix

/ BIOSPHERE
1?;7#*““0:“

Soil organic mgtter »

O, coal and gas / Limestone

LITHOSPRERE CARBON

..............................

R 7.2: FET =%



7.7.3 w94

s ¥ IURIT TF I Hgeaql TRue M AAT ¥ N 1.8 ppm 77 Awa
Bt 3| Agew # Toe w e qwet § W 1.1% & aftfe ax ¥ e o
® &\ fiod 600 Tl F WSt @ SEE i gfg R WA & wT A Fh
FOg § TH-ga HT LA B &1 FEF & ageee § wRer ¥ we B e §
st Wl 98 A € swen seeen 3 $ o geeey o TR
FAT @I | el (rumination), &7 F B (ricefarming), Sared o ge #7
T GAT AT A GES AF IR Wl Brar & SR geigell w (marshy
place) gom A F @ (coal mining) ST g3 e R I ¥ 1 wede A
Tgrse § de 425 At 7 309 9w e B 1 AT 9 wfafafet B
F WX A B TFR Yyl Fh B o9 B s F g ofeffe s @ 38w
T B @ RfvET g A W F ) Rl J @ A wern, D w1 e
aor el SR Wil e & ST & g 21 STy (arctic) 84 4 T
| # TAF FH HT gehd & i R TRRR & 9w ¥ offe 309 g e W
i AT F yglow Sl B Wl YR TE qEen T ¥ | SoEmEy oRad ¥
W G s/ Fh AR 81 CO, F el gEt TmmAl (chemicals) @
agHea § I g1 WA ASe Bl @ s @eR Siae e e 10
B S 8

FET STRIAIES B GAM, o a0 Tg & A A T ¥ ywhw WP
e wmg AR Sff Frend) 81| wrplos M 85 % 95% WA @ B 81 qR &
T B WX ¥ WIEH R UAT F g Al g% uREEd & wAy fifeg w9 ¥
o Reft @@ 21 gl R eXE <@ @@ a1 SUH ART H hR
3T i R grar @1 sl ¥ W fbe A wrswens @A € 0.1 % § A
70 e gir & sl g o3 § Ty w1 5% aw Rem o & g &1 9@ @
B & A9 R Mg E AT ader SR @ SER O @ e H el
s 10 fftrr 2 789 iy o R 9wt 31 vl § altis Ieet 10-
20 T =7 & T BN 8 S AN g g Sewe] @l 2-5% B |

7T PO F @I AR I B o o TR A 21 E ofawer Frems
(fossi| extraction)% &g Il A2 BRf 8 | Yur o 3 B B § AT &
e (pockets) BT & 3R T qT HUA P 3G I IR 98 T HEE
HEHSU F FROT AT F ) o X g3 oW | P A Y Ay A AR AR
FHA W TS T RAA D @I HA aell g argl oy § A wde
Wﬁﬂﬁ@ﬁ%lmﬁﬁ;{—?{{wﬁmiﬂﬁ(pulverise)iﬁt%
A AT A A DRV iR T o ¥ qer deer ¥ swie ¥ gE
Bl B | TATa P ¥ e ¥ sEenftn 38 e A wd R s wER o
T S E |

3R T P & Preem et A A W Fee B vER @ w9 § als
T AT Al @ | A 39 a9 s 98 RBefEE (bituminous)
Tl YIS (anthracite) FE0r 3 gorm ¥ P ToEan & R S¥ 43
FIT’ (brown) ST foFTRE (lignite) ¥ AT &Y e w9 B &1 W s,
TE D @ F T D A IR e A o B Ay @ ¥ oww e f
T H e dae 10% HO gEw ok B o B sfex X ¥ 9 99 W

agHed ; Wiy Tar wee

ws # faRfr o 5=

frramg g ¥

afan ¥ 3R gfg e 81

o ¥ AT F Jeadd B,
forg 1, o S W
aun QT AT A
Pt e @ 1 Rk &
e geercard B
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T A F e 30 < & IR 9 B ofia) @ & aeern g e
TE TQ P AR P H geE A AU FAherh B

TR @ s SRR S A @ e wd & o9 ad o 375 e
7T 3 R Jeaerd § Rl aifs 50 Pt @7 F1 oy e 2 X Ade
& oI = 3 wed aw wR ¥ AT A A 0.7 F EEieie e
SGHY T 1.65 ppmy B TE & | 78 AW gY b ey o WO & &
FEE & 99 Gy g8 @, AT & & 2050 I T 2.5 ppmvy & G |

R S Fh gE T W Prefk wom B agdss § 9 wEEl ® W @ g

S AT B IUEEA A QT 1 FEAT F B

7.7.4 AT JFEEE

AT P AN ARG ARTES (N,0), TFF T IHF Q1 Tl § I
B @ ? AR = grear wg W 8, T g A & g § 4 e W
Wl & a1 g SNaT-del FOS-FAT 170 T T 8 1 AERCH AFHES H
JAA AgHSHT R @ 0.3 ppmy @ T & RAE afafy & sme
TfRumreaey 9% W@ 2 | 98 §a1 § geweldr B (microbial action) # T
9 B B | TR YA AW 1 & FW B g Ao ot @ Jat &
TR FTT § @R B 31§ H 12F 15 MR 7% gE ATRey SieRs
T T 10% TG IA<H!T F ITM B FRO B/ & | TFIF gersir M,
P 7 AT, THGT T @, T JAA T A 56T T B RIQ

I & | 3 wRsgandt wer FA & [t Red qus # Aamgy eSS
FT IS TgT O ¥ F@T 8 | T AT gfenr 76 8 Pt Sared e
I g drw o F FRO 7B 3fE e =1 @ Bl @l | . s
TTEGH SHFATES HT qYAST § T W F G0 TA1 & TH T 3Ee,
Rred agFsa § TGy dieEs $ WX 96T 976 FX 44 8, AT 200 WAl 4F
T BT Toh T I 3@E Icoe a6 N o 9| T e & oo A
@A BY A% 2050 H ATEGH RS B & o 0.375 ppmy B S S

ERIETE ®R A H 34% 3 B

7.7.5 FTAARIAREEA

FARIFIIATE (chlorofluorocarbons, CFCs) s wifsremel) graye ¥ &
e w IS & 93 w1 8 (3 H - 5%) | ¥ 9Ham Hewl (Stratosphere) ¥
AT #r ToC F ¥ 1 CFCs F ST el & 5, [wiieh # Araat
(propellants) F ¥, Rom® & &7 & T WRes! & Searee if. w7 9o w0
et FHeG H TY F EAT 8 A TR TH Jewal § o B9 B | o
TeqE I F el ¥ Tfw € & e 78 O ¥ qon aged T
SRt ot w9 & SR Seqe B e A & | awaiw w9 § wygf CFC
ICUET A AYHST A TR GRY A B (AT X 9T B |

FI qrgser § CFC ot i g9 & & & A & Rgeq &1 i Fwdl
Bl 7.8 e waft g e afR & R ¥ ot wer ¥ 9N T
# g wh g @ S queT BT § e gaEl @ gl g e A
e A 8 | gHA Heo F S (W OF e e 8) s @ CFC
T €Y § Sy B I Th § g w0 ¥ R gum o o A &




qeft 21 @ P BEg X H CFCs & I $ 7 HiX7 & g &% 6]
gy @y g g 8 | % CFCs &1 &1 JgHSeNT ¥ T gl & 3R I3
TAIET T S U aF ASQY fhar @, agHsd § CFC #i &9 0! g8 |
1 gl F AT A AHAT AT FH FHTAT GG |

7.7.6 S

A IYHSA F Th T geh 8 M gel ox ST gwenl JuRehy

forefR e & | T AR, HATS, I, HY TR B D A IR
At & R A |, ﬁwﬁgﬁmmww%ﬁw
%lmﬁmﬁwwﬁmﬁﬁaﬁ%mﬁwww

3 I B ) TE I JUF, N FEA AT, M F gl ¥ o

AR B IeTES, AAT T I FIEGEE AT @ WERAT & 9@ B IO BNl
21 ¥ 3 A Fr IART Tt & ed sl § e ur @ ¥y we
Tecaqt @ i e agdss # & e O e T A e R
T 81 9 km ® $I1 9 AT & W 99 F UG AT 0.25% TF
et w50 W@ | 390 ofte S W UE g9 FH 8 W § 8 27 km
Wﬁw%na@sﬁwwmwwﬁrﬁm%msﬁm
F W H G W HY B W 8

7.1.7 T GRS N

7 RE NG SRR (hydrochloroflurocarbons, HOFC) st
EEGIFET T AT AR 8 1 39 9 & Ieueld I T FH ASaI @
e eyl & wee ¥ ¥ e Aecaql 8 wee ¥ | 98 HCFCs &
fre weg 8 | wifgae Weyster (Montreal Protocol) & qRum&ass CFCs #t
gioeie Fia s w3 A AT § g @ eeT § |

JeAl Sgd §Y URTIE THIE A GRANT 7 e IO e B Wi fEed A
agEsd W B | @ AT URUT HST T H GRECHT &1 S SqHm
aMEQ 3 T F S qO # &War (global warming potential) F s #
¢ | 99 N 9 ¥ e Prefofea 91 gl @ 8 F 1 TR e

NT W

5) ﬁwmﬁﬁ@aaﬁmﬁsﬁ@ﬁ%mﬁﬁwm
m%lm%mwﬁm?ﬁ?ﬁ‘rﬂml

GICE TR ‘
.......................................................................
: N T R L I O N I N O N R R R RN R R RN R R RN TSR N NN R

N ! .
HEEAH 3' IEl?{g ................................ NI Ty

Slililfll ll ------------------ R N R e R PN NN R Y R P TN
'»I .............................. T Y P PR R P RR R R PR YRS RPN

AGHT : G d9T AEH

A A G W FE FE
CIC IR T o )
WErHie 1987 % 3w g3l
W AT TG W T B
fore g g e
o7 9% 1997 ¥ qEe I
foreeT SgwY W F 9H
werf B g W FH
FCAT & N A I A
FH A B
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5

CO, & i siaw &rer

T 50-200 T AT F

forg 10 W qan g
siraaTEs & P 150 @@
L
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T g
6) Freffam § wé sox gh
e e Preefafee 78 @ Soe B 2
i) AT T TR F SRS
i) AT NN BRGIEEAT
iiiy CECs
iv) IR A
V) @A )T i)

7.7.8 wrewTE FEE A spse v A e

ol fadr oewe e A aesr ® oy gl e & anfdew i qun e
T ¥ IURTw TR A ) PR w6l 81 vewE e @ s Mafe a
& & 3 Tt s AR (infrared radiation) 3w 3T R a<medf w
M FET B | T AT o T WA A ymwmwar off & F S-SR A
argrse ¥ Y FEd § W T avrst ¥ ¥ ol s o wh # 1A AR
& oo o % AW B aaE J 9 fed) see € @ @ ge e @
e M I aiy gum wET ¥ e T T aerE ¥ S @ i aRed s
TR T ST FifE a Te B JurEE o7 | R/ YR, 9fF CO, THEE
&g # faewr 8rft 3 A agHsa CO, B s@enie qinesd & yiy i &9 &
JTEEE BT 31 TR CO, ST T HE YW FH 8 oar ¢ | Sfow

. T A CO, ® Hehlord Yo fhelrna &1 g drsT W BT 8 Fifh Jug

T S S yER @ o A B B wER T arew § e s s
q IO J@T ¥ TR @ T T Res gsdr | gl T aigEsd ¥ wed CFC
e T8 & 99 @6 ¥ Wg gRT TE A M R Fn wen H ae ofg @
W I THE ST B

faftr oeue 6T A eeaEl’ ® wR S e 81 1990 § Ot IR uRws
M & T SeaeAl A CO, B IHET WR ¥ H 98% § e wr (FWH
A Ve Ry mr & R/ o ywa 3w O @ AR A w7 e
AT FHET ) | AT TewE MW It w1 9w #F gewe e A
AR W AT w@ ¥ vE w9 o waE 9 @ e dar-ee w
Pt s 8 1 w18 weaE A9 F ¥ CFC 91 a7 -Fe a9 §3 817 ¢ |

| ST W T e Bt F Haw T w0 & 75 ¥ e dew ¥ g B
e & T AT R e - age @R far @ | ST 3 R,

CFC-11 %1 a7 #F 65 Wer & wafh 977 CFCs g 78 90 ¥ 400 9w 7
B §&aT 8 | CFC 3 gReafia #3% a0 HCECs F1 Slla"-F1eT FT &9 21T &;

'amarmmsmmmwwm-mﬁmmmmasm%
_ mww-wmm%%ﬁwmmmmmm

€ fFar o @ |

Wﬂﬂwﬂ?%mnﬁﬁmﬁﬁmwﬁm((global
warming potential, GAP) & &9 if 3T ST el & | qHST 19T &7l &0
JanT R araye Gt A agHse #§ FOAT T HA A GEaarE @ ger
FA A B 9T B GWP 3dE A A CO, F anw fawnfT emar (30



s Y gwar) AR A 8 W Wl W § COo, # e & @ o (R
7T el & AT A § SR A/ 9% syia enl 8| SEmw & for, a9

# GWP &1 1 kg CO, (&) & T91E & &, 1 kg Jaa A8 & aigrsd &

et w1z (energy budget) T HHR TUE YHE & ®9 § IRWIG B o1 gehar

2| = GIR g 7 IR w B e o Bl e e & g 9= @
Ry @& Ta-Rafy &1 sqr s @ | an-RuRy # 1 we vde R wdwm
IcaeAT $1 RT T aWE WEeT T IFcHiEF YaedT o FHIAT hear & | GWPs I
g a9 e s Rt & forw afkefor fam wmm & 20, 100 @@ 500
aRT & Rrg) 20 @t e Rl B2 e & wwEt @ forg o @ 99 A B

Yef ¥ aRad=; 100 @ A Rafy o9 ww-Fer & frg o B 8 S w9

W ¥ gfg; s 500 Trer Y Ryfd we@ oy qHE-FI F el s
B Ty YA IX CO, F IS JWET B T Y P A F F aqw
AT 30% ¥ IfF F FE B | R f, [ BT 7 <97 Ser HaT-are

B & B o e Ry & Rig 1990 % A8 SeaeHT @ W Hewd T w5
B 9T B | 99 & ST Fer CRC, CEC12 R §ryg T ux amey &9 #

3ftre Agcaqul 81 W © |

GWP &1 TReer 3 & Rig, wewye 8 < s ¥ qen 9@ Rewwd & ww
SR H G AT qUR FAT Iawd & | R # smem 59 #
T 1 A TETE N o gk F cEenier sl ¥ 1 STEw ¢ R, Adw

TR NIRRT o aWeE] ATegy SiFEs g A st g g, g Ih
Wﬁ%@ﬂmﬂa‘r%wﬁﬁm%mﬁﬂ@rﬁmﬁwﬁm
JEEF 2 | aae, QAR (S-S §¥ aur wr) @ e T P A
A & RO e A o Hecayt B ¥ wal T W @ v
mmawf%‘m?aﬁ%;r%

WWWWGWP%W@WMW%@ﬁﬁ
AT AT RY Tur Py A Wil FAH § Ue 959 sEgEE J9Am § A
e | et & yHE S T URugE 19 qur gl @ @9 2R 9 gaia g
S FTRE B0 8, O [ B S S wiEkd W9 F I ey o,
FH Bl A R AYT F I 9g QT | @herg wfass ¥ GWP HT geaeT
s B wehar 8 | R 7.3 % ey weaE 6 #1990 F Sewtt & qHE B
Tafar T 2 (SN SN % gdad! (precursor) B B1g femm war B) 1 ¥
AGHSAT Fell SC H I 20 T 500 WA F GYF U FH@ H g9 @ |

R 7.3 : g1 uewye A ¥ 1990 Seast F AW F) 20 AN 74 W) 500 4T A a9
Rafar = frg [1-C0,, 2-%37, 3-7rsgw sifFarse; 4-CFC-I1,5-CFC-12]

AGHSH : WHRY T AER

I FWE: aIgASH #

, SHWHWE?:W

g g St 9 T
AT & HET |
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A (0,) = R e
& ot vag o7 3 g
T TR ¥ Iafg
HCA. AR (irritating) Brd
B
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7.7.9 F AT MEHE T IqAT

e WAy URads #1 gE FRO FeA H & & H\IE Aaedr 399 $ T8
¥ st wewe T8 qE BN g | S & sl ¥ Su wE Iuseue
(byproducts), T dST T FE SRS I FQ 8 |

ot $uT 1 f w9 3 s Ray smo, @ FEF % ITSE DA FEA
SRR B | AT Y Sa e sl e B w A s N o
T Bl & el weE AAeETEs, 389 9 oFT egeE A gitlg § 1 |
SO 3T g § ARCIS Ay AT B WY € Bl & 99 ATRGH
SRS T 7T RGO JFaTss W R el 8 |

S % YA A B HE-T SRIATAILS IeaoAl & AW o g AT F
dierar BT qur T Sifees AeE sieRs § o Swer #1 ¥ Aweed
AFTES (NO,), BESIHEA (HCs) 7u1 ®E" AARTES ff 9o &) & o
o o A wRugs M AR €l argEsa H 9T YeHe o # g
FET & N AVHSHT S T I TEIE 6 P I F & AT A
FET B |

e T
7) PR s # gl @R
mwwﬁmﬁawﬁqﬁwﬁaﬁmw%l

......................................................................................................................
P R R I N R R R R R N N I I R L T T R
......................................................................................................................
D L L LR R R S IR R R R RN P P P R P N R R R R PR

.....................................................................................................................

7.8 JSTH T TAT IGH &9

agHST H IS ST 90% THaTHSS F, gt A gag ¥ 128 50 km FR
€ WA 8 o S 9 (ozone layer) SR 8 | agHse $ Frec REY (0w
¥ 12 km) F1 I B q Y Bewer wad d qar wf sl & o oqd  an
@ IF FHRE T AR ¥ uedl @R SRgei i wn w2
I F R, 9ot X Rl 9 e T TE wwa ¥ R o, e
AGHST T BICT W1 9EF &1 AR 9 H WX T HO 60 km T B FeE B

ST W R W 9 g B S T @ 98 A 3 mm Hew® B

aﬁmaﬂﬁmmwssooﬁﬁwmam
%7.4ﬂ200%900#ﬁw%ﬁﬁmﬁmﬁ%ﬁmwﬁm$

SRYeTETT ) et Y e R S B owr ¥ ¥er o1 wohar ¥, AN ENT

aifdres &9 & sEdie qf # wodTh B @ R 200 st 320 AFTER
3 fim N qneed ¥ O & R UV-B FEd B, AR R w1 3w gu-ge
(sunburn), BTG (snow blindness), 7= 1+ 3 &1 FR0T BT 2 |



{ ULTRAYIOLET
o N

¥
< NE ' N
@'.c ANEB L CVeA /\
E Holar radfation
\ \\\ '
) ~

N ) \"‘--‘.,.

=

' / ’ \_/\ I \\N-‘
: ﬁ’." Radlatfon teeelyed , \ ..f, "
' / 4 at enrgh’s surfafce / ]
s // . . ] S
/ / ' ' ,

200 300 400 500 600 700 800 900

TSEBLE ol INFRARED AGHTA ; FFA AT WA

Wavelength (nm

ﬁmm:zpo?r 900 AR & fawar = fafvwr Rwgw Toiar we
Pt wHETHSE ¥ AT F o R A B ¥ iR et sk
Frfofea 2 ‘
1) 3= %7 =T (for mation)

o,_%Y ,0+0
180-240nm

0+0;,—» 0,
2) = #T Z2AT (bresk down)

uv
0,—» 0,+0
200-320 nm «

3) FARA (CFCs § 9Isf, JUHIT 7.7.5) &7 AWl & IS4 AT (catalytic
degtruction)

Cl+0, — 5 CIO+O0,
0+CI0 —— . Cl+0,

0+0, — 520,
4) TRRE diFas (5aE WE W) TA ARG A G A9 F 3D
A (catalyticdestruction)
NO + 0, ——— NO, + O,
NO,+ 0 ———»NO +0,
0+0, —» 20,
S B Tt wawn S g & e 60 a6t ¥ AW W # e w0 Ay v,
faRoeT CFC o 3, & Hreor <erv) S qea dR-8R @en 81 @ 3 |

IS Y WEEA H GHIRAT F AN e A9 A NG (trace gases) BT R
A 7.4 % a7 B
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e oo F Feifig e
Y AT 9

oY 7.4 : AT FT ATEAT F OGNS FA TTAT ;AT Y

b agee ¥ oftew | o wisda| s ®
Stra FA (rer) | =t (ppbw) |[aTfiE X (%)
CFC 11 CECl, 75 0.23 5.00
CFC 12 CF,Cl, 110 0.40 5.00
CFC 13 C,F,Cl, 90 0.02 7.00
1301 CF.Br 110 Sgd A 11.00
N,O 150 304.00 025 |
FET AAEEES | CO 0.4 TRaaA 0.20
S SRS | O, 7 344,000 0.40
DL CH, 11 1,650 10D

BT A TG UNEP GEMS WaiaeT e e - 2, 1987

IS 9T & B (ozone layer depletion) 39 UF Weaqul agHSHE TR 8
Fifeh S T FA B, FHA YAl P A IR GgA Al gRaTT R
& Ted gU WX & WE IRueEEy, v wX # wegg B o e 21 Ry
FET TG B T B YA & qH FHAE I FY |

7.8.1 IS T F TH & TATT

AT T & B T YA FE G P & | HAG SR qUT TE aq & U8

g TR Siew S | swd el wftid &

® o gy WOl (cataract) T AERE AT (depression) F SR IeT
FRAT ¥ o WLy ga) qHE,

® T @ yaen (marinefood chain) Fae Jo wiReal W ward T 1Y
TR B T Al # B,

® T3 g% WHSIY TINA T aTg YT F &,
e 43fiy IcuReds (genetic mutation) |

S-S FHAT HSelg e F BN € Yl #Y udE v § e wA adneyd
%Wﬁ“ﬁ@fﬁ?ﬁ@ﬁ%%gﬁmﬁ(exposed)ﬁ%l ART TIG
B Tk 9 quraed o qaer Rl e St s w8 e
E;T-T'ﬁé'{'r(smvog)ﬁmWW%E@%@TWW@@W%I?@
oA 5 qEf 9 g 4l B TR 8 U (T 91 W@ w60 8, TO FEd A
A1 (yield) TR @erct & qum a1 = =797 81 Gt & | Fewml § sl
fafaat @ wod s T By & FaR w9 A gy 91 a8 a9 g |
! @ TG, A R G S 6 g 8, 0 1R 'Y § wad 8
Tadl 8| 59 &l M CO, (TF &7 TRTIE TH) IEwisg Fe i & b B
TS, A Afds R uETE I T 9@ g 81

0% e I R P B T 9% TerRt @ Frefiwmor iR afas I @ 8
AT B | IEX THTT B AT WiRea! # Waw we A o F7 g 9w
Toreed @ oudT AR # fews 79 9fg g2 B ) R 7 Tae A




A, ar=nt, Ted AR # A Sl FhEs (polyvinyl chloride, PVC)$  argese : wgfy wur WE
fyefieor H GOEAT A0E SR B | THD HI-IW HAA F G, AeNpETE

QT HRRE THE AT WIAHROT T ST O O, et 3 arEh A Sy

Hiefweex o P Far 21 e e 3 MY 79 ¥ W) S0,

Yz, T@S), FO o woast H o e dwar & @y

5 e A argEsehT e if T ¥ siqer (long lag time) BT 6
(@l 7.4), 38 ol ¥ SRE WA 1 PAER g Fifted ¥ w9 s, o
T T A A B A ger X s ¥ S A o a e an
Fifr Yfere gy & G F T S A e oA effe o # 1
T FE BT & Hifh TOX Ry Hise § =9 s (high altitudes)®
gamoHse If a7 SR & yre swrar Hed A& (mid altitudes) W I B
FOF P oo B OAEN @ T | A 3 SN T B e ant gl qenf o)
AF ff o & I q@ off IgHE ¥ B ¥ g a9 AT I A TEEeE
ol B FRO W QA sl 3T N ST AT ST & @

7.8.9 SN U FT B TAT YHSHA AT

AT TG F B T UV B & o1 Aol & o R $ wwx o
WW(phytoplankton)ﬁﬂ_g?ftﬂTQTﬁl Y URTIE SWRI W 7 T4
YT T A GE 2 N A B EE ¥ AR A FE SresiEEE
ferenrd ot wwraEieraT w9 B SR 2 | Faa Rufa # wemme ¥ SuRud wkey
A GHSENT I STEedTss 1 M Bew sEeig #Y g ¥ B N
T W & B ue nRffr s el & dgr g & o w8 Rl
2 o ) BR-IR T 39w gd Al ¥ IgaRa i ¥ oew wEw #
e a1 I8 (fixing) FX7 e et o 1l ¥ SA7 Bl ofw &
SO Saarg wfad gnfl | U argvsd ¥ s CO, # suRufy & #xft &
AR HST T HI TGT Gul B | SN G HlEA STaaTss &1 10% FH
A AYHET A FAA STRIAFRS A1 ST HAAT HX o ot areH
A P TET Y BT 2| WD ], FEEER BT AT SIS B g
A Set TE sl R B 9t ) ST @ ad g8 we @ i B
ﬁawﬂcozlo%m%ﬁ%mﬁml%mﬂmw
BT | :

93 g8 TueTT Rk 9fy & oRRufies Frem (ecosystem) # TweT |
et (microorganisam) Y ARG ~ WM (nitrogen assimilating)
TR 9T UV-B & 39@El & &R07 Hed Icue Icaite W 8 S
V-V FEANFEINRAT (cyanobacteria) S g 5 # ot agHSeh AR
# Rerlimwor g miRufes o 1 e wef wem w@ § 1 Y wd
TR 999 YR 8] B 8 | ST XA B HH B 9 57 w4l H G
DB TS BT | T o1 B Swr wfedm a1 ady SR iRk ot
T R AR P SRl sga @ 8wl Rred e oo & ey E

s AT B 7 T omeq W A WA @ B &7 9 Tg 9T
W@m%lmw@rwg@amwm%wmﬁ
s 9 fware § wffa 7
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g | 7.8.3 T WA ¥ TTE H G YFI I AN

@?ﬁ?@ﬁ@?ﬁﬂﬂ%@fﬂﬁ%ﬂ"ﬂqﬁgﬁﬁf (vegetation)EvﬂTFlf—coB?fﬁ?t
gfEE STl 8| AR wEarHsedT S w8 ol @, e Wew 1 ugeR
arht Mt UV-B & o st amfs e enft i gafog g=w
RIS SRS F WX A B0 O UM BT & ST % ST a2
| 'ml{rw%ﬁmﬁaﬁtﬁmm%WWﬁm%ﬁwz'aﬁm%
- SifE WIE A R ST 9 T Fh ATag oS § S RGN
TSt W sraRafy a@gﬁwﬁwﬁﬁm%m ahﬁ?mwa‘m-ﬁ
_mqafé-rﬁm%l ' |

»WWW(OH)WWWWE%WW%W%ﬁ
AR (stimulate) FT & R eragor TRiToTEs, GEHRE ST AT T IR
H&qﬁa%lﬁﬁ%ﬁwmﬁ%wﬁhwﬁ?ﬁw ?ﬂEFﬁQ‘q'
I AN G B B

Wﬁﬂ(smog)mmww,'ﬁm% EEE R
T B 8 | UV-B S smaimm § ¥ 3] srfuframeiiel ergoe qos gere
L | W-JF UV-B ¥ 3fg Bt & ag % 307 sifees BRI
Wﬁ%%ﬁ@?ﬂ%gﬁm(smog)wmaﬁmmh

Wﬁ%ﬁ@ﬁ?wiw%m%w-m%mmﬁgﬁéﬁ?ﬁ

| TE FHT e & S P A sttt g e 8 A dix
G B g 8, A I B cud P aw wed & o gwilke @
m%mwﬁmgwm%mﬁmm
1 gEEeaT FH B S B 1

yrfor &t o st g R T ot Aot ¥ WRT & ww ¥ i gy
G A TEmE B SR AT gra g @ forg aefor @ §
IR R W H AGHSHT TGS JTES aul e A i
@3 78w &1 Ui &5 3 W el ¥ gHauHSew AN ®

20 YRw F7 B ¥ alswwdeehy AW & 10% gl 987 Y gEE ¥

.................................................................................................................
....................................................................................................................

....................................................................................................................

................................................................................................................
....................................................................................................................

..................................................................................................................
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9) AT T P TW F FAEARTRT 9 Fr wwig e ‘
i) AT TR

..................................................................................................................

..................................................................................................................

..................................................................................................................

agHse BTG gl A B wh M anEer B SR Tt W, aoe
T O B SR 9] T wR A N Rl B omn 8 ageew gem:
Argere, siedor e St N g s S @ qo g A A of e
e e ¥ Suied BT € | €Ue, AT, SEi au WY B 6 aged 8 |

e wd ToRfE agHea 1 sitae AT # 9Rade qun s @l g
TEIT T § | W AGHST T US e Hew § a9l IS e, awe

A o ¥ o e 3 sfiRew 3 aghe 99 @ R Saer §1 e
Wﬁa@m&m%wwﬁﬁﬁﬁm@maﬁmm |
gl

Bk coz,mm,mmwﬁ%mﬁm
g1 3 T F yplos @ Ara S AT A Bl 8§ aun qHEse e Ay
gREeAT ® T Wecaqel AT Bl 8 | S qHa wee (UV Rk §
WS T I WfEl B S @) Tur e Hew (Rt 2R # ww eieRE
Bt B) A1 1 OF Ao UeH § 1 TR q9A7 @ A B ureayE A 0
Freft e & o ol =9 ¥ Rewm @ # s W o o A #
AN 9@ & B SO AT I T 9T B @ A T A, TRy,
S 9T HeTE wee! TG FRA 2 | U5 91 TgUOT F agEr I ¥ A s
& § gt W fET w1 vl A # |

7.10 37 ¥ 5o 5

1) Wﬁmwm%@ﬁwmmmmy

2) el ST quT AN & AT Fr o} 87

3) WO A Y

4) Wﬁa‘r%g@aﬁw&aﬁmmﬂwﬁ?

5) R qaiAe ¥ Shwiw & @ @ wee 27

6) Wﬁﬁﬁwwﬁ%mwﬁ%mm%?‘

7 FET ST ¥ 9§ ge R § -

8) M ¥ AT w1 g A T &7 | o . , )




9

e T WEE FT $ IR AGHSH # ARV F FEl ad ARy 87

10) A UG B TG B FOT UEA T GET gAE T 87
11) I g TE ¥ SOy 3 9§ a9 & Red e T far

7.11 I

T WET

D

) e Ree el e 3 R sha

i) g & I 3 R W A B e I
i) wT aR Y WA

iv) R g WA F WG FET T 8

v) SiiEEas e e B

vi) e T & wanw R Icar

2) i) HUAE D G FH AT 8
3) i)
4 3 W@HWWWW%WWW%‘TWW
T 3w saedd
i)  duT A
i) ®w o
5) ) a7 w5, TEhE Te i, wehE w0 X R
i)y e, fa a3, FEe B e |
i) Iads, wHel & RW I, THST T A
iv) i, e, s
V) mﬁ%@%commmmmﬁm
6) iv)
7) %ﬁwwaﬁﬁ%wmmgwﬁ%{aﬁwmméaﬁa
WEWWWW%WWWWI
8) I W TT
 0,—»0+0
0+0; —»0;
ST FT T EE@T
FIAT ¥
(:1+o3 — ,ClO+0,
O+ClO.—— 3 Cl+0,
0+0, — 520,
R st @

0+0, -

NO + Oy ———3 NO, + O,
NO, +0 —_p NO +0,
-—>202




9) = & deax, e, wERE T - » AGHET : Y T W |
i) el e e we A ey
iy A S g 9 g P & e afE i R W A
iv) hET U UIGY ScURA H FHT

T W FO W

1) m?reﬁ?w | | f“

7) agHsT ¥ SuRdd s B Wl 9 ol IewT wee § ol Al o T
e arem 91 B _

3) frmE o & HOf B e g9 FeanT 8

4) - AN gl I B a [AE F 9Ry areef @ aor R g
greeett BT 8

5) 3wl R & gAGH oA oI @ |

6) CO, TS SRS qUl BN MG I axd 8 | T T 37 o
IRt 1 ST e & B e & siteies ¥ Seaee g §

7)  WETENR qUl YehreT TS
8) &= F WA

9) 3N S Wew T FJ A I sERG qea fAfEe ¥ s 8
o A SHAH T 90% FHATT W § TS W 8 | qe ¥
12-50 km X 8 |

10) o e 1 7T, e we K F e e e §
11) edorT T qur SRS (exotic) ST A SR |
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w@s'a@ngw%ﬁvwﬁﬁﬁm

TE Y TRE |
8.1 wEET
=

8.2 . 4 sgwer F TiRkRefel o
8.3  wufte Hew dedh e
. TI9HT

8.4 Rl New wadt s
o s R
N
S

o fafo

85 mmﬁwﬁummm"_ |
. 8.6 aﬂzﬁﬁﬁwﬁﬁwwzﬁwt

8.7 'v@ﬂmﬁm
8.8 wwm

89 ¥ gD
810 ww

8.1 w&=TEAT
'ﬁmm#mm@w—ﬁﬂ?ﬁrqﬁmm%aﬁﬁwl R T

B & agHST sEsw F1 AT T W @ N ameww ¥ S s wR

O, A, ST qur Ay A o A T ¥ W wear B 1S T W T

fr o8 angriser s arg Rfv A TRERE a0 wgRe @ @ 1 W wE
¥ ﬁmmwmwﬁrm (meteorological factors) & @ @t =4t
O | den-Ree agrsa &1 R 2 R 37 g smarem e Pt &

Hofa 8 o argrsoiw aftgeaRl o) an Bt B | gy W e # e

- R T s ¥ el A B, wwﬁﬁmmmmﬁ&r%aw,
w8 W TR F F, 9 & P @

mmmmﬁﬁﬁﬁwﬁ ﬁrmgqsﬁﬁqﬁa#w%mﬁm
¥ qur 37 @ ! B N A @ (Sack) SESAT & uf@ea (trangport) .o
a8 (diffusion) ®1 ST A & | F{B wecaql Hrew wael) weqet, s A
# W F Rrg o # @ 9@ TR, A aew 8 8| scfes wed

TEE AR AT A e ¥ W@ ge e dww Rery @ off == W

TE B | AESET g F o e qC TWE A =l R ¥ sieht g A

g B



Adqag | S agHey 9 argns'cﬂumm 4
SR R > (Rae o waE, DR
Sl T P TRad) 1
| i | T
| o gommd || P
I IHE

O]

W TR P FEI D I AW

o WW@%@WWW&W&%WWWWWW '

HCTRA,
o ww%mﬁﬁuﬁﬁﬁﬁﬂwﬁﬁﬁaﬁﬁﬁmﬁaﬁmﬂﬁ

° Wﬁwmmw%mwwwﬁm%m.

Y T F P,
° wﬁww@rmﬁaﬂhmﬂﬁﬁ—%aﬁﬁrﬁmwﬁ%mwﬁ
@A ey, T
° wﬂqargwwmﬁww%wﬁmmml

8.2 9T WguUT 1 Wikt =

feeht @R § smud e B agHse w1 A W ST SR § FR

T T IO T H TG @18 | o e, W S 9y # 3@ed e §

YT AYAST B TG FEEET P §Q gL W O FARow TGRS vl
yoiaehy A qia €, S Suffe ag A S’ (pollute) FRR B 1 a1
SO (air pollution) U TR AR &1 HeT & HifF 98 el 18 T @A 9
FRAT (inhabitants) T FTH TFT TF B a1l F9ET T HROT 87 Gehell § a0
I faer A F FeR a9 @ & RIC 98 W 99 F R0 8w §
qiftftafeat @3 (ecosystem) UX THT BIERE THIE BT B |

a1y gy & ARRaRE o § @ sreeard (phases) B ¥ oy quet 1 Aq
¥ T BT Sl IET TR (emission phase), agEsT ¥ YREET T HaE
(transport and diffusion) 3R aTg o T HH FIETT TX AN, &, Sl srgar
freffa awgell T wWawT (reception) | 7 W1 sEEest #1 R 8.1 ¥ Ry My A
Frewor gra gwfar man 8

R 8.1 arg wEwr & wRRwfE T w5 o e

Wﬂ%ﬂﬁm(movements)mwwﬁmvﬁaﬁeﬂﬁﬁﬁgm
IY. FGWHT P GREeT Fur WA (diffusion) F forg IeRert € | I WG weel
I G FIH gl B § 1 drew fawm w1 sftwaw W dage
e e # BT ¥1 T @ g 912 g9 (short term) % gRad A Wew
(weather) e & S AT, MR (humidity), 909, Seamfe & wifa e &

agggm%ﬁmmtﬁ

niRfRafiEt @ W
& e @@ Wy il
TTE S uE A N O
T Y FRd § ar WidE
AR F Y FEREAT
I § | wfRaf (eco)
g 7 e wlaeer A
gl
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ard W agese W A
&t wreat wy ywiaa
T R |

FErd T R T B URad o1 T Fmfors &9 (geographical region) fad
& T 8 & sy (climate) Feem 8 | 3 ORad= @AT-EG: HIEH Sl
(seasonal nature) & B ¥ | T, STk, T ICANG HEH GH S Feemy
%) grsy S TRY w3 add ) P wYd g Ty o R
Wt # affea e mor 31 arsg, R @R B AEE goe e
(parameters) T @1y SO 9X IS T & v F 9

8.3 wrafiw Araw gesy =

qrgHee § wguw @ st (discharge) T e faw AHT oiRakat S,
arg Y T o R, AT, S, gei § ke S e @ | wecayt
Hew e el g I wHgl § ariige R 91 W 8 S oy
focfiomm sract | W wEe SEEET @ R @ e ®Y F Wil T § oefh
foehoes wraer i wrEdt § wRedT wRE SRE ®9 9 AT A9 T E
T AT TER F PRl w1 el e g

/

qaq e e iRy | asfr
AT o Imn
e fReazar e R
Rt S FEeall

am,mmﬂwaﬁ%ﬁaﬁmﬂargm%wm%?w%
fagelT 9% w9 T aE |

8.3.1 Y3 Wi 9T yaq feum

Tedl g8 o MRS a1 (air) T w5 (wind) FEd & | TEH, TR I T @
@(@Wﬁrﬁﬁﬁﬁr%lwﬁmﬁvﬁ%ﬁiﬂﬂ(threedimensional)ﬁ?ﬁ
8, SU A g e & R Fae g (horizontal) F9a #h o e &
o &9 (vertical) ¥ T Fdt a1y @ AT AT (air current) Fed & | IRy B
T T SRRt it qga (dilution) Tew e wa fg o frsfR wRel B 1 v @
e ST & @8 @) w1 i 8, T v iy voue @ see w9
frrstr Y el FraiRa w2t 81 o O s & @ w1 ae @

A A R el wigar waT R F goEAER (inversely proportional) B 8;
o 8.2 1
2 & 4 ¢ 0 » @ 4 L J L ¢ [ ]
Low wind High wind

speed speed

{a) (b)
Forr 8.2: wgwal A wiwAr w1 9@ AR F wry wRadH




Iga ¥ YA ARSI (scale and periods) AW AT i st wiedt S
Tgue! & aw AT F 9 ] A A R SR HeaeT F forg IeRar g
apgrser i (turbulence) #ecidt € | ae 8w Relw ¥ smre gfy, o
Tioq =g ¥ guiey & 987 W 9 B B, F A Aga FRF ¥ W A
WU H WA UFBR T Hh Seral & gRkafkid w8

Ygt, AT (shrubs) W1 T3 37y AT T § TAE B GG (roughness)
F PO FUX TR FQ AG § GgHss § SaT (eddy) IRT S ¥ o Tty
it (mechanical turbulence) 379 &L 8 | FHrFa: wite e e

s g Roer 6 smArar 391 F 919 o | e Ay ot faehw
T TR $ Y of wEar 8 | agEee @ R (stability) 9 fEhe (thermal
turbulence) 1 3RT HT B | @ g A woe o R g FAd ER 8,
qgAe 1 PP Ted SfeR 8 ORi B der ag & Mo & g SwRerl B
21 2@ ool faels 8 9T 1 O5 AR w9 ¥ s qaw o Rufedi # wg
T2 | BT Ta ] TS IR A g 9 qaE § A1 H Al
(radiation) BT 2 | 37 Rufadl ¥ Ry aod o Sw )

¥ wifyw o e ey HaT '@ e (eddy currents) ST9FT FRA 8 W
wqul F fawelT Y R wea g1 AR TR AW sy HeR w1 R T
3 g fres® (pollutant plume) F T & 3t Brar @ A1 e Ress & 39
B F ger o | AR ) feww § e far @, ey feew @ ReRa
(diffuse) srm@T Gl &1 BRI 8 | HaX W M P g7 w5 FEwer agrsa # wA
gfeei BT 2 R S 19 3w agHed @ e Txal ¥ aee & o
fa@=ur (vertical distribution) 9% FHX sear 2|

T My IR Rem wE FRt gro vl B1 E | v PR e §
AT T |
FrE iR qaE 9 AT

g WM HAR B W Tl & quT @ 7 e g A gae F an e
(friction) & W1l & FUT, Hams  ¥W A W ¥ (RmEd (clockwise)
AT 8) | T T Ren & g a A S aRadee eni g aut i S
T W8 I @A (roughness) T gHSHA R (stability) & #&fa i
81 Taq iy &7 FEE & qrr uRadw R 8.3 H gty mw 2
500
450 ,’
400
350 /
300
250 ‘ /
200 {— ‘ ///z/
150 -
100 2
50 —— /
. —T""
1 2 3 4 5 6 7 8 9 10
Wind speed

forx 8.3 W»ﬁwm%mﬁﬁaﬁ\(ﬁ#% OG-~ ) T (T D T —)

Height

TG WG * Waw gar

T e 3erEn ATy
ura S ger ury & Rl
e & oo iy felt 81

R« 9 am o ®
e v Rl de @
o S BN § |
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@ TR F1 S 3 g uREdd B # a9y ) AR wwar 21 R9 B wm
o gwmar F Freor it T B & qo ety o iodt B 8 1 T
HR argree § BT wW # @ @ BT (momentum exchange) #t
e W B B T I ¥ R F v F uad MR w1 AR $ A
IREd a7 B 2 | AT 8T P FIR HAR-DH G GHA B AT q
AR B 8 | vlaaq R 3 PR R F g we # oxa A A
Ty It B ¥ 1 qEdt A, Uq P TG eaq ARl FgAaH e @ S wey
1 79T BT 3 TR A ga ¥ Ia W wd T HeYy K 8 81 5
aftEdT i A v (diurnal variations) FEd ¢ | -

e TATT

WS WY 98 8O 8 al, Mwwmwﬁmﬁaﬁ%ﬁ |
TRT FET T | AT e X T @ GHY S8 HAET o H T hE B
3 Ry ga smgfy fer (bidirectional wind frequency distribution) &
FCA ¢ | I9 THMY TG 981G BT BIal 8 U I ¥ (Clear) BT B,
T F a0 IR AR P v B 3 ™ 3 28 B A ) F aRadT @
FIO 5P TEd AN T URAdT I B0 & Rd FO Sre-er aREe
(circulations) 9o B B | T & WY, T W waE & [AHr iR

TR T FHT G T ag B 38 o & X F FROT v A
REdT B0 ¥ | ot a9 A T P WY-UIY 98 FT HOeT Hed B |
Tg B ag (slope wind) Feam ¥ | 399 IR, At 9t & a9 W qwwE
JyaT 39 F Ho FEE (gradient) B ¥ & 9 WA D o P wg-a 1Ry
FUt | o8 FmFaa: = 989 (valley wind) Feew & |

sporg FAR B A a1 SgEt F A (trapping) wet ¥ % awht @ wwen
g1 W & saaer age (subsidenceinversons, et =ameq 3gwmT 8.3.3 #
T8 2) e wlER e @ FifF Y g Ol iy 9 A ¥ Rdw =y
T o & A AT g AT e B Il B B 9wt I 9% guoae &
Wmﬁﬁamﬁ%ﬁrmwﬁw%l

wmaﬁamm |

&ﬁwmaﬁwaﬁimwa@%ﬁwﬁﬁ%m%
IRUTFEEY IREI (Girculations) 7T B &1 TR ¥ R & ww @
G T B AT B HO o v B B g F ad o
st T g B 9N A g FH e § T D oy ¥ w9 v
T qRad & o § o aRomTEET Y woE & & FuC A a1y AR o
$ FR A 9 F A TG 70 I@ F IR I B &1 3@ Hiwar ol
(pressure gradient forces) & #TevT, A # AF W0 T A TAT B G WG

. IR Sege B ¥ | S wgdr sver e Y war (seaor lake breeze) FEY

%lm%w@%ﬁaﬁﬁmﬁsﬂwﬁwm%mﬁwﬁﬁh
$ @E B FU T T A ¥ | W R, 1Eagc_sn"ﬂ‘r*q?ﬁr(reverseflow)

9P =& (land breeze) STo=7 Bl ¥ 1 A B4 97 AW (velocity) ¥HIE: FaAT
m~3€f?rW‘ﬁwﬁ7§ﬁﬁWﬂ, AR gHFg: WR R A A g A
o1 ® F9 e A |

T ST ¥ B O 9 Sl wecaqet dvew ded e o wet w0, @ 3
Wlmﬁaﬁ%%ﬁﬁmﬁmmmwwﬁmmﬁl '




, . S | - arg wgEer & ke e

1) aﬁamﬁfﬁﬁmﬂwwﬁﬂﬁti'
) memmgwmﬁﬁaﬁﬁwﬁ.......; ................. St
¥ wofad R & ' o

I R # W v Sftwa R A @ o !
e  GHY g TG B YAE A U AT B 8l | ‘ | ’U

| DIRGR LR R CE LR Rk pe— ]

832 woHH D

W@wwﬁmmwmmm%ﬁmﬁ%ﬁm
(dispersion) Tem S FIfAT FT & | A @ F g AR e agea
T fafor o fgagenig a3 g I wAiaw & aRomeEey 9o
BT 2

TYHSHY QAT FHAA (horizontally) T Haaq, (vertically) 2t &9f &
yftaffa 2t & qon uam @ wfy @ Rew Fr ol s @ G fF s
aifa 2) | e wed B angrew ¥ a ey oRafla dvar @ qo
Tt Reed ¥ 78 e s e e Far 87

FafF e aiadr v
m%w%wﬁw%qﬁaﬁﬁwﬁéﬂwnz)ﬁaﬁ

T & | oy O BT B SR-9R B gl Y wae ¥ g 9 ¥ e

TEE W T0F ¥ oRaffy o 21 ard ¥, arwe, ¥ oREdT ® o ww 9 SR e dhaw
agHse F AR BT A A wffee B mwr 3, S E A Hsa R % Frer oy wiew wy
(troposphere), ¥y H8e (Stratosphere), 781 wea (Mesosphere), T4 a9 H 1 T e < WY
(thermosphere) | T Y, afar west & ey ¥R agrtse & Fre &l @

# o g9E ¥ T 2 km TF P Rer W | g, e w1 g fiw A

Hag! ¥ e qur 9w X R w AR sw g Rgg e @

wRaffa 8 ¥ | Taft s ¥ Fad & W awEE W a8, w9 Prey

A A I F Y 9T 97 93 wohar & | i W vl o # afy

oA (inversion) Fecrt & R TaFT FofT 9w 8.3.3 F fkar mam ¥

P 8 3 o), 79 gu A Wed F e ¥ Fa 3w g w0 A 3
.S SR km 6.5°C B ¥ 1

ety e
T oaer ¥ F off aftafda g @ R v & swwr (atitude) F am i

¥ ¥a 3 gl 381 X e @ (equator) B wT W A 1 RN,
TRada AT X BT (continents) TT FEMETRI (0ceans) W FHH THE
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AT

g fafor e o
RIS QAT
- et o €, W
=g gt (double
inversion) #&d &1

trae Wt frnfafy 2
e gra sl amweE
wRadT B0 g1 Yag F

T3 T (T e 23T)
F US B § JR-IK MR
FE Y I B E

e T o iy

SIE & A NEONT &
w7 Ayl @ 2

42

T WRIX I SR G dieal § qur I we et § Wl gl i aw

2 & 8 & 1 g8 faftwor gew (radiation inversion) FERIT 8 | TH 377 ¥HR
7 Sy A FoRd (subsidenceinversion) FeerT & 1 T T @A &

fok I== 7« A ¥ oy onr 81 wEt Y e ayg 9T 8 Sl & qen e

BT IO U UG TR B | 98 I UG U 19 @7 &1 oAl @ S $geEt )
FAC HT AL R A A B ‘

faferor ogenm RS w9 & wed SR @ F 9gd o O Al ohdr S gf A
S RRFG R % wng osl g8 a1 A TR # T F g 390 B |
e SR, S HE SedaT TR YR S 8, R Al aF @
'(E?ﬂl%l - -
8.3.4 fafera g=md :

faf S (mixing height) T 37 F1a9 et HRe & S TGO F daag
et 1 et 8, A FeE 95 @ ® fw e R & g § daee iy
(convective activity) &7 %X 811 8 | T8 agHSHIT Uk @ TE AT & PR
T8 ¥ FUX 1 AR A 9 & BEd gy g8 W el & gaw | R @

T AT IO D FRO 96T & AR H 0 BT B | Ao 99 Al
faft Sardl & o REET W ge) 99 Al 9= ARG SEedl & wHe

SHIE 8N & | A1 AT &1 % qatgAr ¥ WA e (ventilation coefficient)

] AT YA BT ® | gaRe it FuE o g ¥ vaT ) g
TR e (product) 5T€|ﬂ Bl T

g & H ww S g H e Seredr arTaRud B € ot s Wi W

R smaia e ogend B0 & ReH dea R wmew g 81 wed i
& e fafe Seurel & w0 § aRafdd S & R afem @ qon § st
éﬁﬂ%lﬁmmaﬁqﬁam%mﬁ—mﬁww%ﬁﬁmmw
faeRw & e Fraicor o S 2

facfias Aew Gaidh srett & fow # vgq @ weet frefofém g sl # g
FA BT T P |

11

2) Frefifed =1 wd 7@ ¥ fomg
i) T 1) SR agHsw
ii) ST-Ta 2) SRaT agHE
i) gy 3) R amrsw

er WeT \ - o

3) ﬁﬂﬁ?ﬁmmﬁﬁﬁm$ﬂ?ﬁiﬂfﬁﬂm
Wﬂﬁﬁww%mmw%
D TAE D A GO F T # T
i 3 ® e ¥ o ) 9w
iiy B & g W) g ¥ aRadT A e




8.4 Tedvas Arad et S

Aqr BF A 8.3 N wamn v & e dow g6 wreer yuiiE 9w wr
T HE ATY TGO b G P ARG FIQ 8 | AR, FAD IRX A
Preaffad STamt § & |

8.4.1 JTSAT AT AT

ad fedh 8 ¥ 9B o, 9T, 5 9 9w @ w9 ¥ aigAsw § e
T & 3 AR AgHSH A S AT T GGl g% AT S[HSWY SO H TH
FR T AT N B | A P e AT AT AT AT (humidity) FEer # &R
W A S aTST W ATAT AT B Y R 99 @19 U Sus! ARwaH
AT F T D &7 W AR R oer 8 @ 98 wier A (relative
humidity) F&ewi 8 | agHST § 79 o a&et (clouds) 3 &9 & IuRRe Bl 2
A aur (precipitation) @ g Ie=aR 87 B

oy 3prET aut (rainfall) IgHS # SRS FeREE (removal) T WEA
(cleaning) ¥ TEY Wecaqul TN B | TTae & Foil H IURYE HE aui A 47
S0 & S §ds 9X 980 (precipitation) F ®7 ¥ qgad & | 1 B el wg §
ffa o, FE Be-B B g7 & A (nuclel) N FE F@ § IR =@
s at # Fremfid & 99 8| ARG @ S 9o s A Sl A A S
& Prepa 31 WHRIT Y wetter afewr (wash out) FEQ & | TEH A wahT 7Bl
3G 9 T I T & 97 o A IR G THCS B e & S # |
T FER Y a9 G F FRT e T TFK g¢ SO aF o Wi B |

8.4.2 gwHAT

g (visibility) 3 =ren W grg (haze) # &9 § 9 W[ 8 S AgEST A
TS, qU qUT TST Y FH HY ol 8 | TG D GAF QP A & A Fawcrd
g2 Rf & wror 9fy w1 IS @ @ 2, W gy @ v A g o 8
ot 81 af} W H ag A I (humid) R 2 A waem & 9y dgie

(saturationpoint) IR 3 I B, &y 7 (fog) a1 8 | 38 Rafdor gewr

(rediationfog) #&a & 3T W8 =Y TH] ¥ I WY BT 3 | HEL A g9
FAC I AT T w05 (blackbody) # S el Rt g @R
Jfeen 31 31 R B, T WA FEL D P FI YA XA (inversion layer) &
el & 1 - gedt s (infrared) & # Friay fagelT w3 2, gt @
BT 43 W S F FOF-FU FRT @@ FX A B R G B AR
1 faxer AR i goet (wavelengths) & SRR BT § |

¥ uRad s Rear (stability) 7 eent § IR T TE wguat 3 R
H FAIRET FT E ) I AE A FA0 R O F g Rt w8, Al

T F G A ReT B IR B 98 Ay A AR ¥ e deac o
F FT B/ & AT FER A A T FI GorA D FROT SIEAT @ 477
< B g @9 el B, U oo v o faemr ovft ot S % W
QA & FA T TR T G A AT WA AT SR TBISH T

T (pseudo-adiabaticlapserate) & 3iferer B |

mgn'gurvr%rhwrm

g#r (haze): 7 amgHeea,
e, g8, gor qur g B

& o agHER A gEEa A
T e ¥ |
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AgHT

FuiFdRET (albedo): Rt
fis swan wae M TaEfar
H1 AIY, T§ A
frgargastn Rt
(reflected electromagnetic
radiation) 3R ¥ T 3w
RfFT (incident radiation)
A AT FT ST A B |

worag: Ay § & g 3
T %9 1

9 G o A B GHY e R TG TR HAR N Iealid B E 9T geE
B T GG Y a6 ¢ TEEd, T B 9T B FH-EY FEL A IR F &
% w0 & I sesd S=F g § o oY o o

R freer & ame, g & ol oo F FEU F% 0T qF e R AT W H

quam%|ugmm(aﬂwm%amss%wsﬁﬁm%)aﬁw

Rk (reflectlwty)Hﬁ%ﬁw(albedo)%wﬁm%l T G A IwR
WA AR A 8 W B AR IS FeOEET FEL DI ga) H A AR B

ST 8 | ¥ A argrs @ Rawar H1 ST FIA 81 BB H T D FR
FRUT T 7 B whel B AT was-F T A B F A0 URal & S g
2 W & | Fomy S (particulatepol lutants) 1 3= SRt 1 guRafy
¥ ug fraig wom wea ¥ I e g gpa S @ wil sy
(particul ates) 90 SR 1 =T SR & FHIVIG (scatter) TAT FEINRRT FI &
3R geoa Foh AT q T e B | .

843 <=

P (msFamdia, cyclonic) @N 3=T g (FiiEsRERiE, anticyclonic) e &
B aF agASOY RUXaT & HR 4 qGO I ST T FHIE B € |
<At (Cyclones) & e sifeerT 8 € -

o aY F I I

o WHFY THM! HIEH

o T M FW I FrEm-3= TaAl & fog we

IR TR Fh I Fei qo argHse § A ARl F AFhw P
% forg wemwrs € |

wierEraTal (anticyclones) & et fAfofed &

® a7 F I (subsidence) 3l saae oA (subsidenceinversion)
B 9T 9% H9H,

o &R TR FXAT A T g GA-G0E A gl § Wi A |

uwmmﬁww%ﬁ%%ﬂmﬁ%%%aﬁﬁﬁw

B 8|
8.4.4 44 fafswor

et o veel s T B, gt o Swd argesd @ o 9 Rk, it @
Je A 8 | Rl w1 sfmad e = (tmnsmision) agsay weew
% 39 fawe (400-750nm) ¥ B @ ofF TR (ultraviolet) o sERE
(infrared) &A1 ¥ +ff @ I 9 B B |

= X AR AR gu W R w1 agrse ¥ 8 @ wefes st
F PR AT R T FH G B 8 | FS I@ena RN w7 aee B wew
FUX TN GE] W [ T T A GAg § 9@ (reflected) B ST B | HH
qXrafclen 1 aviwErTar (albedo) FET ST § W yed-anprser a7 & farg 36%



A ¥ A g B TR aew wAn o Shea Rafrd A wld wed ¥ | 9Tg W ¥ WA Ha
TRrafdar aeked & 3o R ¥ wed ot St ¥ | 5w v @ R R
yerrer Y aiesd ¥ FH W & FO a werd § TeRd) 8 O @ R 3w

afar &7 WP (scattering) BT & | BIET quesl i T & skl ol @

A e F AT 1 & forg SoRert Bnd # 1

Tl O A B I # SO & g Rt w1 g § o
F FRY, TIY AFH ISt o 10,000 nm X BT B S WEeH F Ewad
& ¥ 21 8 | & AT 5500 ToT 7000 nm # & AR 27,000 nm ¥ IEw )
Teerdl & ST HA & I 8000 ¥ 13,000 nm TF IAITEHT: UTGHT
(transparent) 81T # | AT STEiETES 13,000 AR 17,500 & # Jaer
R FE B | WY R @ o # agres g skl vy
(terrestrial) R F sEAAwor & HROT QAT H FT FHY FOAT G
(conserved) 21 et & | S ST Roeh i ¥ war e g Nerge T
(greenhouseeffect) FEATT 2 |

T W
4) T FYAT D A (v) F Rew qon e d 9w (x) w1 R @)
%) JgHea ¥ T dA1 s sl , 3, w9 qu i, w9 A REme
BT Bl |
) Ww%ﬁm%méﬁ%mﬁwwﬁﬁﬁﬁﬁl
) ﬁmﬁwwﬁmﬁwmﬁwmmﬁﬁl
9) P oW oAt SR QT e B g

85 =W Iwerr X Ra@r wr we

WA IS T fgreoy (dliffusion) T auprger 1 R F1 ey 810 2 |

W ¥ 9qu® f=o® (plume) F =9 N Scaltfa 810 81 o g3 M) g fomm

T T S e T & | S B q qw BB R S i o iy
fercar T &W A FA W iR F g BT e @ feew R Iy

I B B | SOF AT HT IR (ambient) T fww & IR 95T

TR FT B | W B ST SoT I oo wW A F @A de Ry TR IE-AW F o

qY F A F AT SiqT F IR0t FATTART (directly proportional) BRI 2 | il

T TR & foos 71 Wae &1 & R 8.6 F <rfar mar # o) P fog

IR 4 T gAY F wrem w TE T

Bear f=s (looping)

fowes, Rt am =0 suasTX @ 8, ‘eaar’ (looping) Fee & e -

TE 9T X (super adiabatic |apse rate) aret st T agHsT # 9T

et &1 U Rafidt ¥ s ag # a3 Fiw dax s 89§ R W owE

el & R @ ST g ) e o wee # | R R, o e sttt #

Ffe faeer aet B @), yoe O FwwEr & 9y &l yad § SRR s

T & | g0 T ael F 99T F sreEr s e, W iR Rufdt &

T3 B b | oL 45




Looping :

Joufitng

Trapping .

Fumigeaticn

Funning

T 8.6: Rr=o® =1 =qaeR q@iar s smE

TR fo=s® (coning)

i (cone) F IR H freo® agHsa o gea FRuar 1 Rafedl § Ier
BT & o e wg R wwardn aoee e @ fi9 dead aroEE s
(gradient) & T BI-¥ | TER Rl T Aad AT B § | AT BecleR
freow Rafedl & fem MY 78t | woaeT oeeRR feew &t o 7 ¥ Rees
R T e T8 T g E

varer fassF (fanning)
W Reow AT ogor A RuiRdh § a7d 8 | S8-0 I A AR e
e 8, arg R Erft 6 X wfwaw e (turbulence) 7T R 61 T@fe

Tieos aaa # O 9T 8 3R g UIsT daad | gEae R IaA A8t B
R & iR, feos ® oftw fBR o o8 8 & ) fiess & s

gt Bt & A 5w Rufd § I &t & 49 & I o e E

R 7@ € BT o dE B T AT F RO gohA gE W § 1 oo 3
TS T A FF A A WY | GEeR Rewd & R Tq d @ AT 99T 9
T TR FH o 8 |

g s (| ofting)

g fress o9 a0 § 99 Y smRa YR & FI IR-TB W 8 |
Rl ¥ TR A IR R g v ¥ AR AR A e Rgwe o A
¥g 72t arr | &7 Refodi # A wow 9% T ogw unlt AR o= s A
(settling velocities) a1 7 SqAA TR e T 0 & | gt ¥w & =&gse o &
Fe-Has YITe FT T qq8 ITher B & | FHEES: g Reew o
YFAY RIRT (transition situation) BT 8 A ohT F& B gy FareR fee® A
R IR




gw =5 (fumigation)

mﬁmaﬁa?w—wﬁwrﬁﬂﬁﬁrmﬁﬁwwﬁammw
T A-FESH T T I Bl 8 | 99 IRa FaAT e 81 R g

fees Ic0-1 B 1T 79 ST R 3 SR Rees ) w9 ared oww @

e W g T b g § | 3 SR WE v AR we awe
B R 961 &% ST & HRu uHG ¥ 3w a) am @ fre whaw 3R ¥

e =S (trapping)

o feow 3 FORAl & 919 U (trap) § o7 T B SR Wl W g
P o FAR F e 7F & B B

T W

5) fPrefife Rufld ¥ s $ wmer & ™ R
F) T G9E A B IO TH SR-TAS TR B B |
¥ 9 IR-EES W 9 91 Yod g e anl Rufy B &)
T) W EEH Rl 8§ a 98 PR X g g 8

8.6 A0E w@E ¥ A aam T

IAM W IN § e w0 fwg & 9T e 21w wo-sm g I
T TUF THR H TGN F & AT g1 B w0 Fear ol 81 37AH 89

T I H A ST G WEaqyl ved ¢ | SafY W Sgw weeaql B 9N 8
‘%Waﬁlﬂﬁmﬁmﬁéq@ﬁmyﬁw%ﬁaﬁmﬁ

T Y & T SR oI TeET WY | Sue SR e ga weat

F ST P o Frofer 3R F w1 wews B &)l sam Er?ravr?r%
ﬁﬂﬁwﬁr@avﬁwmﬁ%%l

® I H 94T (selectionoflocation)
® NP TN (design) T €@ (operation)

& T
AAfF ST F R & A ARANET T o BT Fgwor e &

U FIRHT A TEHT FEY X ARG orE F AOES! H e o A

AEH T g e B e ¥ e a8 | & qen et /el &
e g Ty FOAHE B A FTET ARG | Th EA YA FTH A q
f&mr=n. (diffusion) T 2 T 8, X ¥ To fawda Rufy & wedht & B
qer; o oy gRad- v qur dF R 8w & 3R Rl Tu s e
+ 0w F 9 FO A @ I H 3@ AeE §F F AT w0
Hehe T Rege w9 B o wwar & Red agrede fawr $ g s
m%lméﬁ%mﬁaﬁamwﬁawﬁqmw%@qtm
maﬁmémﬁwﬁww%w%mmm% R

wwaﬁﬁﬁﬂmaﬂ% m%wqmvﬁwﬁaﬁwmﬁ"
(micrometeorology) i e WY | T wie F R i ® A

a1g: WEEYT F HIWH Herdr
RLE

47,




ATGHTH

e s e wrily
waw deey Rafedl ¥
TR &4

A i /V""'—"\

A & T de gk 8 g | Hiew o sy R w6 siE
-l B 81 Bl TR & RRET ol &l ® al Hie ¥ Rew @ med
F o9 9t goe ¥ s drem gl (meteorological) T STy, warHT
(climatological) 3/ B T&d & | I WY 3T TSN (topography), TaT

feorf, sERTT o @ty f3wR (vegetation cover), PRI & &1, semife wx fasft
HYq £ it Iuged |TeT IO A B O HI8 IV [Hed T BIHT TH A o

WA X Nequr T NUW AN ) sraeyer B 8 | 9% W & T w1 5uT

7B B w¢ frar B @ Frein sy w9 F v 18 dio B T gwet #
e wiger SR waft dew dadl Rafedr & wg oy ww R ) ¥ 7%
e & IR H T & 91¢ IgD WY T T AR HT AHAT FA &
T e X e w97 ¥ 99 wie & b 3wy e e 9 =g
3T IET I B B @ A Y T R W a3 R @l arafew sgm
o S wiasy A g d # Fafeor B e s

e # TREr #X gaem & Frofg o # ff Paw s w1 Qe w2
AT & HaT FT AFR AT R (orientation) Weeqmel BT 8 | HH <At B
TH wWH A A AR 9 I wenfia (downwash) BRiT 8 W 9aT TR £9
Hifa AT § AR B Sl 81 W il il wite # @Rt & gk
T (acrodyanamic properties) ¥ fum & @t qawl & | W ga ¥ SRy,
I qdT B2 S R & Seemdy srema ¥ Wi i w9 (design) @
IWRARY (orientation) I THEAT S HH FHY Th P AWF B 9K 8 | T8I T
TAFT e ¢ f waT B aRq-ouq wEie w1 & SEe SaTs W
A AT O 8 R v & M A I A Rew ¥ wh S w15 @
10 AT B0 § | g8 ST o RereT 8 B Bl srome s & sme-ue
JfEra A1 9 ST N O BT § S € & gey I § uad R
45° % H7 T BN 8 AR YA T WA F GO 9 J 79T D
AT 98 & BT & S fb By 8.7 H swior w8

B 8.7; VT F TEE W WA F AN T) TH GO W) AF AT
T B W age § P SetH ga agHed e & wew & Rl
faam & w50 21 W WS B I B9 B 9 By F Rodw Ren A ww@ #
HIROT BIT 8 | W qe WE & ATy Sguet & gRy 8 e Ay
(aerodynamic) JEEE & S9E & AT 98 ) e & B W wsdy 5A) @
A1 & HUT IR (EXP0se) FXT WAT W aYIIfF NeTerT &y & | T
=iieg anF e wm e =1 3 & 93 |



I Fl €97 (power plants) T 3EF FT IeRIT FQ & fF g w1 W oG wguer & Waw wae i
arg ¥ FIR W Yoot o o ¥ | 2 W Paw (vaT B S F 2% T ey ”
X Rvos gad BT 8) A 9 AR & e (downwash) T EeH FI F

TOCT FOT T WH A H413 W e (Rreow w1 R 3 (exit velocity)

A T T A GerT F 4/3 AT AF) TS B W F W H G

(entrainment) & @H HIA B FTT M| TG 6 Ghe Iy & T F

T < g B | WY W SAR D a9 g o 96 Il & IR wd A F2

I sl 81w & faRe] gaE oSSt & w | o 9 wwver ¥ R e |
? W A FE F EET W A NG B Reger w9 e 3 AR o R T 8y i
erH F BT AR I AT B AgRT (frequency) N TEEHT wi i A I
TRE TR 0 T geasd e § | gma W A SR @ 9t ® | i
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F1 Fw FwA F

T qTT

6 mwmwﬁ%?m%ﬁﬁmqwﬁﬁ%a
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A o wed A} gnhor wiaeer Y oo @ = R frf s #) sl
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.%ﬂ%ﬁﬁ?ﬂm(vmblhty)ﬁwmﬂw W@TWW%@?{

e g gadl Rrarell & SR 81 meT SR uri el B esedr &
Yerolt & gor ¥ i S & B wed ¥ 9o o &R B gor 7 st
B, ¥ qur Pret gem B B 1 B F ! § o wen # oA e A
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e s qor Rdflgs Aem dod FE ag SgEw F wh S T
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faftye Arem el s & fRRw w W W gewse B § qun wed &
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9.1 ¥W=EAT

T G P el THE N qR FgESH & w@E AR e w1 qe f
AHST FoT a1 T Heeaqul @ & S gl W Sl o §91C wH F forg
IawE ¥ A R w & forg qier ag w PR war 8 shea aoe
@1 SRk 1.5 fFm A sk T 2 Wer Y smawgshar il @ g ag
*1 savasa ga e, w14 B oy R A &) ol W feen 4w
BT ST T BT H FH GEQ AWF @ACTE il | FHA 8 IR A W @
BT 5 W @, W @ R 5 R aw Beg g 3 R 5 fere @ ofen
Gl 2| T3 BT F @ Tl Sl AP Th WA & FH @1 AfEF & g
ag wEfa B Sl & X W wew! 1 Ay ugud Fed | o whe ¥ e
I AEA fEFE WS R F AR A UeT W 37 AU & e AR gREs
A Aecap AH & A 8| T TR A 6W R TR F g SgoeR]
S @R, AAK, FTef X oFF TR R S AW 9e Wl @
o T | T TS A o S S T ¥ A e HEeRT R
fercer o S o T @ S AL S o Sfifaw it & wer & fg
HETTF B |

ELER

W R B FEET F % A,

. a@@ﬂ@ﬁﬂtﬂﬂ%ﬂ@ﬂﬂﬁ,

o =g ¥Rl & AR W A Rwer ¥ @A,

° ﬁﬁww@fmmwmmmﬁ%aﬂmwmﬂ
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o WWW@W@TWWE@-W%WﬁW
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9.2 aTg SENUT qREeAT
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arsy &7 JuRgfr el A seEr @y s S o iR as ws, 9
S ST WO & R sifeReE 8 srar e o wuty & 9w #
T T § TN I FL | N Ag WEFT A F PrmRT § wH
ST 81 o @ I® o T a1y FEd B | TE e WD 3fa’ A ag o
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frg omEEn & Toh iy, e dR A @ ged I A agEsy
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9.2.1 91g WEYF : AT &7

g AT B YA g @Sl 8 | T sfana gan, g, g X o sy
IR S $ et |, T srrEr w8, g, Wik, s
RfRo (T, g SR wEEE) o1t wEe B9 B S AR & 9
TEERT Al AR T EIEE HA 2 |

I HEoE AT TG B A w9 A R §
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o/ B w7 T wd |
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e F TR, g, 9, g guEE & sfteed ¥ 30 3 A | g
el Rek dga st & war § Sffa Bt @ smwen e @ ag o ReRa
T8 gt ¢ afew Teca B S § FraRa 8 e g

wATE U (fly ash): ¥ U@ & FO7 B E O G5 NGY A e B A H T
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N -y ¥ 95T FUT I |
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gu (haze) : I ¥ srEwTEHIACT ST A1 O B FIT Sy et et et
T 3AGFT TT T B |
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BT (smaze) : gqaﬂv: der 1 F0T | 36 WS T W g e

gA-Bg < P g fhar W & feeg e sgea @l e 8

_EA-FET (smog) : TR AT FEX 1 fwwr | 57 wss & Al s A gan |
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gan:ﬁw,éa,wsﬁrﬁmamﬁ‘mmﬁ%aﬁm@rm
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9.3.1 WiFf® X Wt Sgww

IQH P IR G A1 TR B AR 93 Q) gt ¥ R e o aw
gl

TFRE TFIH y

¥ s TR ¥ S AR &, 99,

e URY ¥ W Y FU AR amwelier Freitn dfE

o Trﬂ'ﬂl'l“l

® SIRIE! IYM AR FRMS Ta™ & &9 § Ieu= qohK SIS,
BRGS GRS T | | |

® SR H S N, FAT URGT X TR ¥ W Al |

o WFkw UsAfFcamr

et § P SR S o ar a o T8 A § o ¥ e
# OS WA T @ & | FEO ST angHsy A TRl sy TE o )

HrEtE gy (anthropogenicpollutants)

¥ 7ET TRRRE § FRO oo BN F XY e gE-g (sootssmog) IR |
T A g wEiieRy SR FRf & Seed B B | S st wifed B @
T3 & g g% 93 o @

T SAM & B Araere TR & wro R § o 2 sRe AiE eF
IS B B |

9.3.2 HET sitx Tfiw wgws

I ST ARF saen F SR W AG-TGVR H ARG T QA a A
faafr fron o wwrer 2 srefq SR weref S 39 avrar w9 @ wwaT B R
T s s s A e 81

FHOa wguE (Particulate pollutants) ;

R g R gard A ¥ | 3w s 5 B & R U gt &
w2 8 ¥ (T 0.0002 wm U F Fg 500 um ¥ BIT) | TR wand ¥
R, o, o, g A Fow R § 1 T w0 w1 ™ 0.1 um BN §
S e Ay w1 e ¥ | T 9w § AT § sl A Rde e o
100 um B ¥1 0.1 gm ¥ B F7 MgFoF T (SIS ) FI E ) @
J U7 T AT TGHT 0.1 pm T AR BT R B 10 yum T T T G T
¥ A ¥ I & 10um AW R H F FEET a7 am 18 R
e ST 21 1 um @ BR 07 98T 3 9% aftg v & §EH § W@ e
¥ wafd 10 ym ¥ 9 7 Yo, ORGSR TP A ¥ W@ A ¥ |
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oy @ el ey ¥ | 978 Preifae s vard (suspended particulate
matter) (CaATH,) F8 § | 10 ym J F7 @ F e o A H @@
T AR FEEE o § AT ST 9N § | T2 vawim SO waTd (respirable
particulate matter) FRTEETA. sraar €., (PM o) F&d € |

g A

FH-F = TR
ATY-SEE0 Gt H IEGT
FE A B B | W
Ted A 9 & b 9% ww
TgE-gt # i serand
TE R
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X N FPEE gerd B e, dfen e IR T F Fo o B €1 5w s
FT 799 @7 T WY SNE IS 3 99 g e@Es A & w9 a8 ¥ s
B B 1 s TR & W ¥ 9 § ANE Ew A R o iy i
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EE, A IR w@eEE W | FET AR A 3 oiR ¥ direRe
* SifeT I8 ewar § e s & Rad weifee R (carboxyl
poisoning) & @Y & | WY 9 1 aRw ARF 7 CO wwahla axfhi 21 Fele
m%ﬁﬁﬁ%ﬁmmwsﬁrwﬁaﬁwa@w |
SHTEA TN 95T 2 |

T W ¢ TE G SEEl B T ¥ Gent STeenETEs (SO,) W §gd e
TR S TR GTRARES (SO,) T TT ARAT W BRI 8 | S SHAT @
STETT ST @ S T, HOHT STEEES @ &Y A uRakia 8 S g eiR
JgH! TGT A AA FOHT RHAES P w9 A gRafda gl 8 | qewt
STESAETES At e g B 81 AR A 114 Fg WE o we
STRITRITES ST BT 8 1 3M% Saiie wwAr § e smfine. frgem ¥
BIEgoH wegs (H,S) Seoe gl 2 | |

e AP TER AR W ¥ Sor R A eW A ATsged aifiE
TR e (NO), ArEge srsiaaes (NO,) ik st (NH,) &1
Teer &1 G SRy # SEnE g ger ¥ 9N B 9§ SR wn d
FHEAT RIS AR ARG STRSHETES A SNETHG B ArEdd AR
IR AT B | T wed A wE e Al ersare ¥ A wee O W gfs
B Wy 81 ¥ 9 SRS (NO,) SR (NO) agHsely el @i
Rl ® s o € R By weer 21wy 23 v difew 2w
RGN SHFTES] A Jewerd B B 1

9.3.3 wmaﬁtﬁzﬁwm'

wwﬁ%%wwmw@ﬁﬁm@%ﬁ%mﬁﬁmﬁamm
T E

) Hmmugw

Y Y afRT 9T (identifiable somces)ﬁwﬁfﬁ@%%ﬁmwmﬁ%gﬂﬁ |
%Wﬂﬁﬁaﬂ?nﬁmﬁ%aﬂmwzmaﬁaﬁmﬁmw%lsﬂw
%ng@@aaﬂmwﬁ%@mﬁvﬁaﬁ%l

Wmﬁr%wﬁ%wﬁ(wﬂ% 57 IR ) o & o angEew F
THERF A AL g A T AR TeTRt @R agEse § sfve w1 A
¥ Ige & w9 H AgESa T ARG T A0 S STl SN w6 A

it




W,Wwwﬁlmﬁw@aﬁrﬁmﬂuwﬁaﬁaﬁw—w 93.2
Faw B

aroyeiter FEf A (volatile organic compounds): 3 FETa 370] S e
FRT SR RGN TRANRN F 9 B9 ¥ | I sRgeET Fed § | agHe §
TR B AT S arreier FREE AfE A% § | W0 A 3 @ & forg
g e T SR T8 HE 2 ) g 98 Weeew i (3R 7, 9 7.6)
I YHEAE A9 (global warming) # WG YT € | agHse § IR B art
I aTgEeT HETS Qe Seei R HHTCSEIEs Sl (carcinogenic) 8F
F F0 AT @R & Y 9ga G ¢ |

EGIEIFEED

wﬁﬁm%m&ﬁmn@%waﬁm%mm
JHSY EYal W R § e B 8 | o sk s gt
21 off wwar ¢ 3R ARl AT T 6 B S FE QU AT TR I
I At seoml BT B | 5 SRR a1 H Fo SgUE 6l IR Sied

iRl R Rl Sgue oo FR B | T faftee SRmRer ¥ - S e

ST, FHET TS G, FEU AT et Framor felaw seuen 1 e
I R B | TR, UE FF T A §Aa 87

Arsi ;A WX I gRT B are e angrsc sl @ s
B o w7 § AN TRa ok favg aRwem & w9 ¥ Sud aw B B AR
A gl | S QW B § | O 5 o 9X PR e @ 1 98 el o
TR 8 | IFE RS FTHRH O R YA F FTY agHS (10-15 km) H T
ST 8 | I A S FH B FROTAE T F 98 @0 UG TAR 8 o g

o BfrERE TR Bl & e e w81 P s Pred argrsa
# w7 B el R 9 ¥ S wgee gl @ Qe § wmea i
W § | weleR sy AR s TEwiE ge-ae & sl & S #

W ETAE gH-FEW (photochemical smog): FIT B Se & FedwT g3t
FR T STHFIES, HEL & YT BT AN FH-FEY (industrial smog)
S € | 9= weEaRn S gE-aed, Al SR g Sffaw st &
forg srcdda anfaw BT 8 1 ST gw FER ¥ Hefw weAnt & R e,
g X g B eorhe FOer T 0 R Siared S, Ren] s
M SelfagE & Ivdnr ¥ e g7 FEL T 9gd F9 8 T § e
TR a1 s Sarew oAl F Se ¥ ST WENUT HE SO B SR §
Ry ey TremafAE gE-gE Fod § | W EEE gn el A Ry 9w
I & W e e, W) AR F o A 180°C ¥ SE a9 9 qRE
fobar e B | 5oH wiRer St S, ARG SRS AR ARl wEE
A 8 e wefg Shfeieor 9k oRees ¥ 31w et 9w mEa
F JMAST Fesd S (0, ) M et Thfeer g (peroxy acetyl nitrate)
(frwew) 2 |

Wwﬁmmmm%wmmsﬁm

FYN E D AT STETHRITES T ¥ | ERE sErEs (NO) agHew B

W%waﬁﬁmm%lwwmwﬁaﬁﬁl
0, +NO - NO, + 0,

g wgwH

we ® g g ]
weHT g 1952 7 g8
o 5 fe o FEe AT
HYaH BT qe g
AYHST F HIXOT AT
4000 ¥t =Y TRY FR |

61




3w gie we F AT
adwem 194} Tl § far
o o7 vi) 1872 ® U9
f&w 3 'Acid Rain' A/F
J&F SR A

62

O, + NO - NO,
wﬁsﬁr@;ﬁﬁwﬁﬁm@mmmwwﬁvﬁﬁm%

NO, +§d & e 5 NO +0

T WER N AT TAT] (O) agFse & Higg sefer o) & | fbm
F@ (AgHST FT 20.94% IR BT B 1) NS Ieq TR B

0+0,-0;

ATEEIS STRIATAIES ATHT FRTeh QTR & ST qomnl B qr fmr w<
PHICSETES, T, SR Wewt FTEgE (M) e sty Sea

AT 2 |

NO Al s CH,O + CH, = CHCHO * CH, COOONO,
b B ¥ wHieeres el Mo,
YT €A gH FE w1 way [ARee woayg aRRRE i S5 seden
arer TET QB A Tew, U, Rel iR Sy Il # vem TEwes
g HEL B FeA TgT BT @ 8 ‘

st FRET (acid deposition): <t &mw 7< uReer 8 81 174 7ol &
Il F FEiy AR AT 9 S AR Skl Wguer & gMTET @7 o |
1960 ¥ W& HgAR 3 Far B IOQ AR Ax gAT F ekl o der ¥
F 3 M & SR F arenar H R gRaiER 8 @ 8 @ s Frév #t
ST ST HEd] 7 713 | 3T T80T T Sl JuvT AT Wi Rt Jres
(acid rain) ¥ T § | W e F ITUN I WGEW F IE T F I F [(Q
o v & < oiRe, 9, FEw oK aied @ A amr o @ gs wn
HEEET 5.0 ¥ 5.6 B & Fifh WEE agAsc ARy § e
SIEATFEE WS Tl &

e frgrm, felios sgwel &SR0 B @l S A e R sfrEEEt (NO),
STAT HEHT F STEMAIEE (SO,) 6 F RO § a7vqr €1 ¥ W g A

A B B | A T T AT CH S el Fegid ol ¥ wRafda 8 Wi
A A REafaFA s RA o E W@y A 3

T O AW G & qHST fFame] ¥ AiaRd 8 oW 8 | w-ad @Y
aigHed A e sEgEiE IR W T NEOH & fo7g SEr R 8
THT SIS F e U Fwa & 60-70% st Fréraor & R werardt
B agHsd § 90% ¥ T HE BN HIW B GOHR STRIFEIRS
Wﬁﬁmmmmw%ﬁrmﬁmw%mﬁ
HiafE &1

S0, +H,0 - H,50,

H,S0, + 120, —)HSO

Wmmmmmmamm
&




NO + %0, - NO,
2NO, + H,0 - HNO, + HNO,
NO* + OH- — HNO,
areer Prévw, e 1 o FHT & A et 81 e P ¥ s
Prérqur & wiREs 1 NUE FH H QT8 |

FERY WX 3T TSV F AT Y dEar 39 gar e e et @
fored aredt oY 3fg Ot B R e s srmefivr s s At oY

AT Fare T SRS T IR JA I B ST FA 5 e Ioga exh ¥

WP WA @ gfE T YN &wer N IS FH BRI 8 | WH PR 9y W,
#et, g8 AR qUR & SR 3l qagereer 8 o €1 ey e & ws &
e TR Rde THE vear ¥ | RvR] wed B F g, e, wott §
st FY TR § REHET 7 ST w8 | T A B W R At
S e B | e @ # el gl W wee ved 97 F wer
& 9 ARG IR A T T AT FIARI U TR AT A SHA
F| B B Y @ ra-TAEmr & g S § Yee &1 T BT U8 9T 2

[ =

2) AR S R gt ¥ e Tt g & A R T E
T g B G R
RGN RS (NO 3R NO,) R
g o A, .
I (0,) et

Wit Wi e (T?r‘.q.qvf;) S

9.3.4 R 3l wireher O v

O F FHR T SE 9 g Sgwt Pl ot § i s
GECUE-S I -
R gy g N
W%W?{W%ﬁvwgﬁﬁmﬁﬁ%dmﬁﬂ@dc%dﬁ?f%‘ﬂ%ﬁ
R X ReR <@ # | st e a9 A A E s

o A W A fo T (Fw, e, )

® H REA FH FoAT

o fagq uux

3 sfe FT gA e ¥ o

R A

I X F S AT
feett # o &
frfe Mz v P amm
W & are # g A
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RIGHIC R IR I D
ﬁmmémﬂwﬁ%lﬂwﬁﬁmﬁ%ﬁm%
o ¥SH W T A T WA F FCT A

e IO TR WA IB/T 9 THh

e emieH

o AYIA .

9.3.5 ufm g 3R NTd a1g wgws (Ambient air and indoor air

pollutants)

W%%WW@WWWWWﬁWW
wehaT B |

IR AT SEEw
ﬁwﬁwm%wmﬁmaﬁ%ﬁwﬁmaﬁtw
Wﬁmwm%lwﬁmwwmmmﬁ@
wreft 9.1 # & B

Hmvﬁ9.2:ugﬁw&%rsrmgw§waﬂts—fr%m

s A (SO, SO, H,8) | T I AT
‘ Ted SR o de,
AAICTRT T,
arg Frrsmsfor soRe
Fr M (G A | a7, Sadel #1 7,
e e AT
afgeHe & geT S

S GRS HehH; ERIER RECILEi!

Areere siFRs (NO, NO,) At AR ST sl & wer,
| J4GF IeqTeH, AR THH

e # HFES (CO; CO,) Foer, dd, Saeshy st wEAEE
=Y w7 ST Hewrl WS
srafiree Fraer gt qu Er

FARTISA FeA, RES, SETCTE! S
. (g, 981 §vhe 2y, Prafo, @77, TR

FI, 59 GBI, FET i




Wiy g g

¥ wEEl/A B R I AR ¥ | 9 A e ¥ off e @ € e

mﬁa@a@ﬁaﬁ%n@aﬁrm%lmﬁ%ﬁw%ﬁaﬁmm
T I WA G R

Tt 9.3 +fiadr a1g wENE & A

AR N Lol

T g Rrte, R &) wrEw

FEA AAEAES T g F1 SF FH T FAT, TR

| | 3T B FT T |
EIECEE R CHIES) T WA & AF FH T FCA |
. I IyEiRa <

KZGIEHES AT FTS IqE I TGS AR A,
| - T T F

37 wiw (e A Y, T, T, 3R, R

| 9w, waw, WEe (ST
' JEl AH AN, IR

e g s R Ju, R |

T (lead) ¥s e 7 G v § oeE, WA

S - F A g, g g P
wEl ST A S

Tama < wgwwr (global scalepollution)

fawa g wgeT ATgrEw A FOO TEt NS ¥ ¥ GRATHSH (stratosphere) &
o SR 2 | Rvg wrldy wgeer @ SgE ®9 Sy a6 qeer @ o e
%o AN A walie w=t F1 Ao wer 81 o whE 7§ ey 9o AR
# 9gT | e e B B eel qr @ ok & gl s e @ Re a
# gfg e &1 sfter A9 & FAR TR #) SeEyg ) A s g 8
W g & R i oo W Sterl € R wE sweeiiwss 39,

mmaﬁ-{m‘rﬁv@aﬁw ?ﬁmﬁ@r)mﬁa%‘l

- HSH I & IR €, mwm mﬁm%vﬂwmrﬂﬁwm

AF T T @ TS qo A AR R S| 98 W el o @
mwﬁgﬁﬂﬂ%@ﬁﬁﬁﬂﬁ%mmﬁﬁmaﬁwﬁm
%l ~ Sl

g TG

s
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T W
%) w wreh # w ﬁﬁnmr@?ﬁrww‘a &
e i |
w I |
) TR SIS | B Ry
i) NP R IO R B R
) R F T § el s ) TR S R g
V) PR T TG . N v) AESTS T

4)

) el & P a® Ao g ) o g

vi)) T ® Waﬁuﬁ%aﬂ%%ww i) R @ g

mewﬁﬁmmmwmwﬁ%gm
q@w%lzﬂﬁmwg@wwl

......................................................................................................................

......................................................................................................................

94 WFE WEH T 9] TgER B OANE

g # Az N FE IER § A @R AR we ¥ sl WAy
W%WW@?W&#MWH&‘HW%MW%.

T W ¥ A (R, F, R ) B
e (Bs) @R (SO, 4 80, %WWW%W) -

\’J.Q .

‘Wmiﬁﬂﬁ(ﬁﬁrﬁﬁaﬂrmtﬁmmﬁmzﬁm

- o)

.%ﬂﬁrﬁéamamam Wﬁwa%wqﬁmoﬁnﬁmaﬁ

W EFE 8

‘mem(wﬁmmmma ~

1 fde. # wE arE @)

FFEE FAT (lung cancer) @ﬁm{ﬁﬁmﬁmﬁ%w)
waﬁtmm(wwﬁwmﬁaﬁmmﬁ%w

mwmw%ﬁmmwmﬁﬁﬁ@%lm

'WWﬁWWWW%WWWWWWWﬁ
| W@ Y T wwa B (TR ur wiE v e R) ) o et W gw aR

me%ﬁtmﬁﬁm%wv@mwmm

o, v ¥ R X g § ww s




JUF TGIR F THIT B ST IERT-Ie B § | WIS A H T gt H G TETF
IRy A . FAfdEa Jn oF & 9 g 2

IR @Y s v § o T v T Reda s & e siifes s

W2 T <@ Gl 8 | T8 a8l @ 7T (throeshold limit values) FEeTRT # |

el 9.3 H wHE TEETE TS & aael @ A Ry e # |

AIYHST H 1199 S@lﬁ Cal
AR 9.3 : WA a1g WEHF @rm%;ﬁ%mmﬂg

Yo &St W Trwdeh | A
LA A mg/m® (W (frfhow)| & anw
st (NH,) 5 35 5 500 e,
FESTEEES (CO,) 5,000' 9,000 &Rl 20% ImaE
FEARARIFES (CO) 500 55 I 0.3% AT ¥
FIA (Cl,) 1 3 0.02-0.05 | 900 G,
(HCHO) 5 6 - 650 A,
(HCI) 5 7 - 1000 9 Hi @A
YOATES (HCN) 10 1 2-5 3000 W4T
BIRGIV FgIAES (HF) 3 2 - -
BIERI HehEs (H,S) 10 15 0.1 700 §r .
drar (Pb) - 0.2 - -
EIEACERCESIESIE 5 9 13 200 .,
AT (05) 0.1 0.2 0.015 -
TR (CCL,CCL,) 100 670 50 -
Tl (C4H;OH) 5 19 0.5 ~
HEEH (COCL,) 0.1 0.4 0.5 50% WA,
TEHY SIS (SO,) 5 13 3.4 400 T,
[ARRINMARGEIRe ) 1,000 7,600 - -
CFCI,CF,CI
T s (Zn0) —~ 5 - —~

R, Fe@qY g Al B THF-TF F@ o AN IAH I ¥ G wadd
(o) g ) woh 9.2 ¥ Ry g Siwgt & A T8 I ag se
A R B wHE § qerEe S|

9.4.1 FET AR |

FET AAEES (CO), SiFerT Y e, SErefas & w210 TAT wivar
TdF W BFT FER SRR (COHb) T &1 @l Ik COHb,
e A Ren w Muar ® T RORE Bm 1 uF ARass R s
TEeaq! HN A PRERT 76 AFEERT gen ¥ wEe s 8

COHb % ¥ it 7T CO ﬁ,\w,amww'mwarﬂﬁ#{
B | I T, e I F My T, s § My wpst e 67




U HTA a0 W ) CO F AT T WA S ¥ | gHa 7 FA
IR fRel (ST 0.5%) F GO # gHU ST A Rl (ST 5.0%)
FT 9 gy WY BT § 1 S & war @ # 5 2.5% & 39 COHb ®Y
1= o w@rer o ol sWe gsar #1 20% COHb arFsen & fed o oy

HET JqT BT W 21 15 Dh T CO ¥ 8 W F ITWT ¥ 2.5% COHb
X 9T 8 e &) CO H7 100 Wi wA, aem § oo §HG A SgHEA §

Teg B Fl 6 |

1 9.4.2 m@m%m

ﬁmmmrf(llomcﬁw)ﬁ@rm%mwmwmm
AEee A iteie §gE BT A NO (TS smemss) R e
o # NO, (ARG STERIFERs) a1 € | ATgew STSAIETs g Ieem
FT HW HT § I TOEE FwEEE) F NO ¥ SF s Biar g g
Qe # W ARl A AR STee B ¢ R Rl g g
(pulmonary fibrosis) & w§f @@ & 1 wedt if I 9 A NO, #F ¥raand
P vawg It § dafEE o g

0,01 N T, & w0 wwaEl § 2-3 o & el ¥ vewwg § gt e
T2 | RAT OO sRgeRA @ WY AR % Seass, YA $Es 9919 8 |
W Whew gz ok s Rt dFeRs T @R 5
B A TR g7 FEU S HCH B9 B 1

9.4.3 TTEZIHEA

BTEEIHEA, FEA IR FRGSE I A oy ¥ O AT (CH,), WA

(C,Hy) 3R U™ (C,H,) | SEgrm] & Serfas g s fdes e & R
givar # sidad 3 x 108 =7 WA AR 4.4 x 108 <7 anwEic edlq K

JrEET 9T B ¢

R G ag ¥ 1.0 ¥ 1.5 Dhw 39 IR o a@wEE ¥ ¥ wdw A
0.1 PR § F7 AT B &1 W FiReT A @ o 9@ EregmEAl
FA AAT W Y 9T 30 B | BEGHEAl B F qu T Beal S & A A
T W TG BT & fF Fee @R AR (tar) § QWM 9 w59 Y0ARw
TR P ST Rl w1 fvw #) 9 # afvPrafoln S we

o, SRR AR SRETET A B | R w9 sredEEe, ARST %

SeTEel & WY gY@ Al A ST qwrae iR, e et
qqma‘mﬂﬁmwa%ﬁmﬁwwwwwﬁm st & o,
I oy R s ey # |

9.4.4 WERT T IS

TERT $ TS & Wﬁﬁaﬁwamﬁélﬁﬁrﬁmﬂv
mmmmwﬁaﬁraﬁ?gﬁmﬁwq@mmm%%l
HT, TAETY A eg agu AR Wi O TR F S ® st
F ¥ A STH A G T ST ¥ e w0 SEH Y AT
T2 B B Wl argd ar A G IAH F e F Ao A

gt & o & R iR aRomm 8w ¥ 1 AR S0, # amy wRey g |

ﬁmﬁﬁw3m4wmw%lwwwwmﬁr
ST A SO, I Foag wR A 9 e wa 2 ‘




0.45 fAcifaa =i 9aT (Suspended particulate matter) Y AT

o gerd SR et SRS A SS9 WFEARN @ HROT TR A SgE
Fe g R Ed) U&7 BT 9 3 | HEWI wae sremmd ¥ war o R
791, TaEHT A (bronchitis), arhiit (emphysema) S§ gaa=t Rt § 81 arel
T X T AR T § A B WX F S ey a8 R
AT Terd T SEd SR A7eF WX 80 p g/m?® ¥ IRF & W O wreem
7 HRFe SHIE 95T § |

A, IHST WG B S YO daeA] B o geqdd § W 8N ¢ |
TESA § 90% AT THT F HRO AT Bl ¢ | SR F HT qgH D
I (0.5 pm AT 9 A FA) BT ¢ AR T 95 o) 9F smr § faia
@?IW@W%WWWWW%@TW@%W%
wikasr # @t TG wi g |

RiforpT oy &7 sfqeaeT TR FR TER 3 TE ugar § g Sud w0 GEEd @
Fad N O B IR 8| U SIguR @ ae Rl F e e
SRR o ARG FQ T R I aRy I ¥ vy I ¥ ool @
m—mﬁ%mﬁm%nwmﬁméﬁ%ﬂﬂﬁﬁmﬁaﬁt
St ¥ B FH F F whEC E’l’cﬁ%l

FAF FEEET A T G & B CRREiy ® w0 F A W w3 aw ot A
Taa $X A T A B ¥ | 9D aerar oy AR IgT A Bifeerdt A
B A FEC o (R ey I &1

IRfeem ff wrew & fg g eRs 2 8 98 dF R RRanl A TR &
e Jfavae e IR Far & Red o sl o el wgEd 2
HfEenler GG EHIS IEE & BT 8 |

gfca WE aTSF (mercury vapours) ® ST & P AR T X gy oy
gy gt 8 | T ser URE, MR F o e & o @ ey wiaes el
B wF B |

ElLRE)

5) T I S7 FAC H YT B ) FHC B OARA FIA B A o0 G @2
I AR B EH.gET ¥ Geg 8wl & | 7 wee R

......................................................................................................................
.....................................................................................................................
.....................................................................................................................
P T R P R T L L R L L T T Y R PR T
.....................................................................................................................
B A R R A N A
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i 9.5 WA W Ag YEH F AW

A W I g 6 fRfafy, st o oty @ e od ) At &
e ¥ i §A F ggia aigred B B FT 9 A N e geer
SR & siawEa ¥ BN 8 wWlk wrad ¥ vE ek s 8N @ veer Ay
¥ AN Hgwd gl S T ¥ T @ on ¥ R AR g gofta @R
H A ¥ T # R 8 o 81 SEeer & g e fifw e w8

S T W Y A ik B R wgees 9 st dRAw e ag #
- 3 R § el s & Ruws % R we arEw w9 & 9w R w0

mmﬁm%lmﬁﬁmﬂ@aa@%mﬁwaﬁma@
ﬁﬁﬁam%a@ﬂaﬁ%aﬁ%%i |

Wﬁmﬁ%ﬁqmﬁzﬁ?wé srlifﬁaiﬁ qgaﬁﬁﬂﬁ'nﬂml :

9.5.1 Imdfy®

Il g 3 TY ¥ IAF JuEh!, HE A FEA I A A a0 Gl A
T T E ) A B HS HeARE H, TS gremEs R aw
FAT F T0 H ITW G S ¥ W o7 W usnl A gF Sve ger d
Rl ¥ R 81 wwar ¢ 98 o6 & &g fAomem @ 81 aea 8 gl R
g & TlRg &7 qw: i g 2y

FRIPTE 1 SEEooT @, oA T SUd BIGY &1 81 §T 8 | g e
T AR ¥ Yo, Fu, T (ataxia) IR I B HG § | T8 THE IR
% P HS 9% § HY AT 9@ 7F & Fehar 8 | I IgAEH R g AT @
T =T IR, AR AR U SR 8T e 8 |

T o7 A o o 9X ST S A & fq i e ¥ Ay

. IS B R | SR G 98, ﬁ@mﬁrﬁmﬁﬁmﬁmw;é

S | TR R g, e S diel g, SR SR THAT e
amm&ﬁm%ﬁwmﬁwﬁwmﬂéﬁﬁm%l

9.5.2 W

Wmmmaﬁ?wﬁmwa%mmwﬁw
am § 1 g, €2, e TERe @) 39w aw waw @ o & g

- agHed ¥ TEEINES G99 B0 § | 9T T8 SR ¥ o weioss fee §

waﬁﬁrﬁmﬁvﬁmﬁmaﬁﬁmﬁq@aﬁﬂaﬁwﬁﬁwmﬁ
ST B |

: WSW?@%W@WW@W%W-I%W@WWM‘

TR B e ARt § Uy o 9 wgEedn R & g et
gl B ¥ 1 At ¥ vged R & Ao ey 29 @ w0 o Auw
mﬁﬂ%nmmﬁ%qg@ﬁwﬁ%ﬁ@%%@raﬁwqgaﬁﬁmﬁ

’ﬁ%mﬂﬁﬁ%i |



953 Hr

mﬁaﬁ%ﬁmwﬁ%m%ﬁmmmwﬁmw%lﬁwﬁ%ﬁm”

gger % ©9 & T 0 ¥ 1 TE qumewR 54 AHww o ol ¥ der v
% i 9, S e, B o, A ST AT @ A B s
AR I g AT e ¥ wife & w0 ¥ of Ry o & s
e ¥ o wecaqel W A, AT srwEEE, we dar 9] O W ¥
i o5 R & wwildq el § SERh (depressed), Te-we g, <
frefier IR de $7 W1 B W T A deh Ry # o 9 A
A AN ¥ 3iAq: 96 ARSI wAT S | AR e wgie ww A @ g
o 7 A g sure R A R B @ gy F FE W wwy 8 e
T TR A AT P A WA W 24 4 B oG gog & we B

e AT W S & SRRe g ¥ g Ao e dgw @

WA I BT T THET BT B

9.5.4 HreATElr X dgwFAnh (I nsecticides and pesticides)

gell AR B @Al A wf agEE A R § R & o § R
TegH, SRUREA, FIET, TR AR SR B § Rrg ATk i dsl
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1952 | RewEts-9 RCEl UL, © 4500 g p/m? 4,000
S0, : 1.34 difwm,
5 7 T sy

1956 | s=ad 3.6 LG TEALTH. : 2400 g w/m? 1,000
80, :0.55 GhdiEA.

1962° | fEmes-10 | we S0, : 1.98 dr.qTw. 700
A/ e

193 Sl 29 ol A St 200-400

A 12 .

1984 | fewmes A, W | A s >2500
T @ R

1986 | T 28 i @ | wRhE e 2,000

RRAGAGE

ﬁﬂﬂiﬂ?ﬁﬁﬂwﬁ‘ﬁgﬁmﬁ%wm&mﬁqm%
(e geem o 1971 %) |

) F -3 AR A AT B BRI Fw R g




2.

3)
4)
5)
6)
7
8)

0, SO, FE vaed AT sm g N wrwawRl ¥ afe ¥ @, st
¥ 9o 3 3w A 7 W E

SR IS WX W ugA § gy dear ¥ ofeg @ owh #
I T [ AR g wern g w2

wht g it ¥ g A A A B

Y T TEET 3T gy Sae qeemel ¥ B )

T TGN B I THE F @R T NG F9 5 2
el 2-7 R % B & |

RIS
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TS 10 g U AT T e

10,1  w&amEA1
Rk

102 4G TErE

Wil X el Ay e
a7y T SEE el I ATE

| g S A
103 9 UE AHRE
wRew @ Saae
o arg fawermor =t fafet
R A ST e
104 ag wgEo P
10.5 &
106 ¥ §8 997
10.7 39X

10.1 w=vEAT

o & § T T F pw wER v ¥ e e P a9 (g
@) N R wwha gg N Rt e o1 - 2050 T Fem aoEER |
aE Ay ygua A Prawres Refy A s s 81 Reawre geT & |
A ® B ved Ay s & e s s @ 800,000 Wi Y e
Bl B T 46 @ g T A BT BN B 1 T s A Ryoeh whid ¥ Ay
S A IE FAFCE WA D AR F UG gL AN A e Ao B
Ay g ¥ TET Eye wvE AW ¥ aeard R e Reud il &
forq 7 sifrard @ B ¥ g e wEet w1 SR WY | us N sEws §
3T T Reea wrfee sl 8 @ ¥ suge P ad e s
L TiF Reaw ¥ @ T w08 A % R Iew wre ghfee R
T | T PR P SECT 7 AR gl wame & sesy e Her
AR Y QU WES S 9T 4 A A o g A erew ¥

W Fs wl St @ A R A, fwge ofGew ¥, g o wrte
Hed sl ®1 Ieore w81 ww dad ¥ A Tomen swee s
ﬁw&amﬁﬂ%argm,mgmm,mgmmﬁm ci )
=re A TR ¥ 1 qHe T AR P A grerTel @ wwwd & R s
FAAT A G B O R 7o weier R & Pradt w0 ad B
T ¥ 9T We 7 K A ag g & waw i ¥ iR weeet B
SER A 3 ‘

mﬁsﬂmﬂ%.w%vﬁ,mmgﬂ,%wvﬁmmmw%i
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ELtal g U WA o
W R H T B AR

o I TUERT I YRWIOT T FHN IR IH Hed B! @ FX DI,

o fma ¥ M 9 ¥ AT &= a1 1Y TR HAHl FH Ioor@ HI GO,

o oY TR SR Tl N T w1 aR,

o T T R A WETTT R F FRe Rt a1 vy a3 e, 9k
o [MY Y NGO b AT IUEl H rem FX aH |

10.2 =Ty TUTEET

el T # o R R & g wguet @ 9e g e ke
el 9% U AT Siiser S9E B A H 9eT | s o8 g e
W Y9 910 a1 Aghe! # ARCe, Geht & digargs, CO, BRgreET

3 AEier afe 3 & 1 T9H e Werarg H gie § Ageaqol T, 99 CO,,
A, MY AR AHEES T AHST & N TFE w9 ¥ AMeE el B RRy
fva A oMY o Ay HEd gREdT B 8 | ARG # S e,
TEOHT, AT FANNPFT & FRO 7% Reeh, T8, I3 A FladR e
Bt F AT g & e e e wed § & 9l & g A v
TP 3ET AT T D A TG F R T 30 G AW Y IR GG
B B 1 T W sifter o WRa H BNl 3| Aoy Sder wed R ga
& W F g Ay e # e ®WR W I W@ 8 A FEiRG w
aeds & Rrd egfa gRem 81 Aty urE @ 9RWeT ag e & Aee  dhed s SRR 3000

A< FARDH & wedl F & oy B R w=f Sg-wm 1022 F W R B e ag A1 wEe
: : : 21 =y ofY a3 wliT

w%wmm%wwyﬁa@w%wmwwﬁ WX S R FR E

Rrerd amg s & o
m?%@ﬁ%mmwaﬂrmﬂwwzﬁw A NG

10.2.1  ad iR sl Ty o

R & ${eT A OE T Sy 99T, ST Hn S $Er S
o F afe a9y ¥ RE wenfE iR ST sfheeet 8 21 58 woE afw
ag # A srerar a w1 G A g & o qgow & Ry Swer
B €| U8 Iuuia e, 99 919 X ST $ hRT BT 8 | AaET @ Al
€ WX A Ag T We # ST TE e @ ey sfgl & @l § W geweiA
FT AR AE BT B | Y & HaT D 37T W G I T O FHA Bl
e 2 § 60-80% T ¥ Ao & F o Jawhea i g $uAl
mmmwhwﬁwﬁmﬂﬁaﬁwm%mﬂaﬂm%
Frefofe @ & .

) ﬂaﬁ%wm%ﬂa‘rmﬁﬁrﬂ

° Eﬁl?vﬁ?r ST, T, m%mﬂgﬁwﬁaﬁ%mﬁam
ﬂﬁﬁwﬁnﬁﬂ? _
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1992 & Rvg ¥ X samm
fr Rremeier ¥t ¥ ogh
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o ¥ET F BT ¥ G cam A st ¥ & M IR wfeg et w
TG | '

o ST & WAl WHI X IEEE TEaU HOGRE FA A geRAea |

el g T & My AR A e Y #1 Ay B e §

A, 7 A T H e, {REs, gt R o e wnfve B | Qe

TE, IqHEH B HS 9 II% SHT BT 8 oA TEEAN, 99 UM X Py

e I ¥

@ AR T Ay e, @ oRkaeh 9 et 6 wed ¥ w1 ddy agwEed
¥ g ! A AT § ¥ 1w P o g gesl @ e T o g

o i i werd (suspended particulatematter) (T diw.) waw
forcifere wfoae wand (respirablesuspended perticulate matter) (31T, .
..

o FEA FHIFURS

o HECWA & IS

o WM, I /’

o Er j

el g U 1 B9 wecd @ wifd IuH s @ Shfaw i, wert
I g T T 8| SewelT A, WA Hew X Ay s et §
qRaE Ay o 1 Rufy A e s e B | oRaeh At /asdt @6
I HA F g sgue e Suml Sl & fog dsd s oA
I BN B | Alfe qRAN Ay UERT B AHIEI FA AR A FA H
3T, WEW S W& IIW & - TF AGIUERT FEOT GE RwRE e, SmEy
BAR <9 # e / SYE a1g UrE YeET Tgia @ aR A 981 AW §e 4
el Al STy 59 7 IR I TR L

N A

1) Frefied # ga9 Iuged SO 1 9 i |
a1 T 1 Eey PR Ao A e ¥
) dg F AR gehl B aes |
) a1 H ugN FX At R wed! #i wiew |
T) R e ¥ el |
¥)  gg WG F FRO TR G Gg ATl T |

10.2.2 g YUET TGO Fg AR ATAE

g U SEYT Tgh (air quality management systems) (T TH.TH. ) FT 3 &
qRIEN ATy IO AR AT A B MG T B A GF I A
A, T AR TG B e w0 e siovfa st Seast e
FlFAT 1 qeAHA B @ @ afn ag queen & oftow FafRe g e



7@ | @ SR e R faem it wRed # om ¥ @ ge Ay
U e H A B B HC AHRown Iegei v welwAt F7 oaRe &
e ST B | -

TFTA.QE. TG OEE B gEeq § o o g 21w arg e ¥
TR GUR $YA, e &0 § vy gt & fw, g s 2

g GO SRy SWET § W @R, T R e s s,
FrRY T TR Y FE & fg Fehg g P 91, 7% Ree (Central
Pollution Control Board) (1:11a0.) 1 st =t % & S T4 qRah ag
TR WD (T TE.) SRy R mr § ) 9y e gur $
forg sresTiors SR Ardentiors @edt @ Muia F o I iR 8 g
TR & o T W maensd B & S % IRkt A Ame] R el w6
F forg off Wehcren 1 W HIQ § | AT T SR AT SRR & WEEl &
AR WX R 9 sgent & R Il oSl g que Te Rela R
T & S 9 U T gah % aEus S § | ewK STERTES (SO),
e SRS (NO,), Feila wimm e (i), waiy sy
T (RALEA.) (<10 g m), W (Pb) R @ (NH,) & #ms afths
AR 24 93 F A F w9 ¥ FuiRe By 9@ & oafs @ A (CO)

TR 3R S@ a8 59 YR 8

o TEWMF Wi, aFefy X gFIRy & Xem F R g o /e @
Frafe #30 wwy gren & R wqfa geer &1 e <@ o9 g |

o Nl Wi F (afifer SrRr) SEEEn A ITERT WG & R
SR ¥ W w0 & R FrafRa B smr @) e fafor @ o #
Y 104 A F R Ay 3 w9 ¥ v o & R www # @
IR (24 HeAR) ¥ sfaxrel X T S |

o WY AR I AHS (1/8/24 Wi F dvwa) 1 Frafwer w9 srafydf
# R 359 FEUU-RIR & I ¥ Fea qg sal v P v @
fore 81 B | 3T ST uE a8 § 98% SR BT & A} QY e oA A
HF 7E BT =R

o ) dnfis 8T, i) s, T AR s A @ i) Haweer gl
# forg Rt A Frafa fig o & < 9 swm e el
T E |

A 101 ¥ e, siartm (e dR ) @ dderde S B R

SO,, TS s (NO,), Feifdd Hmm wirel (wwhes.) v

HOET Te (FRATA.) (<10 m), CO, Pb 3R NH, & T e a1y

HUENI R Cal kil

TG Tt WHAZE q9T
| Prior
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AR 10.1: F5 TgEH F TNg U 9Rkawr a1g JrET WEE

A T AR Ao areee| P s 7o st AR ot Ams|

SO,

(NO,) (cadiaw ) (e, co Pb

'arfiiaﬁzuz‘%

saa | dree

(ug/m?) | (1g/m®)

qiE (24 ¥ | amiw |24 e [ aifdw [ 24 02 [ widw | 24 w2 [ it | 24 W
s | otaer | sww | e | staa | atwa | ofww | stew | slew | aftem
(ug/m®) | (ug/m?) | (ug/im®) | (ug/m®)| (ug/m®)| (pg/m®) | (ug/m?)( (ug/m?) | (ug/m®)| (ug/m®)

80 120

80 120 360 500 120 (50 5.0 10.0 1.0 1.5

60 80

60 80 140 200 60 100 2.0 4.0 0.75 1.0

15 30

15 30 70 100 50 75 1.0 2.0 0.50 0.75
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ang ST A JFAW R P ® w3 P R w de weE
ST T 8 R Ay (e e o ) sfafrem 1981 [Air
(Prevention and Control of Pollution) Act 1981] S et arg Ffafrom 1981
e € |

el == A arg urERn @ 9 e gEE A SioReE wRE e SrEe
mwﬁmw%nwﬁm%waﬂtmaﬁmw
T FY |

10.2.3  3rg TUEET & W9

9 ¥@r B fF ey g e ® R R swar sQ@% 92 § wRadw
BT BT B | WAMEE WA sEREnt #R gree # Aew gaigeam R swa
st FPrfa w1 & wile 9 saie @ o 21 2 Ay e
TAHE F ST SE A TG B A R A E | ag- TR F FiLo
[ AFRHS WEA $ FER R B o 2 S Re oAy § ag @
qredta® SN STy (Fwar ATR) AT aX iR R g1 W@ R g €

o ag TuEET YEwiE (air quality index) (TFIIE.) ST quiaRor e TR
(Environmental Protection Agency) (39.T.) 4.T@.U. g1 faw wmar g |

e IRE FRF [Exceedence Factor (EF)] S #7510 SguvT Fra=w §1E, sTRa &1
fear <mam 2

- .

mﬂg%?@ﬁﬁ?@rwaﬁm@mmaﬁwmaﬁw%laﬁ
nw%a@mmaﬁloowﬁuﬁiﬁ%mw%lsﬁﬁniﬁm
afenferd faar < weRT € | .

g # 5 Sqgoes A areafdsh g

FLHAR = - — x 100
Rk I NGUF HT FTAT A

TR, WWW% AU (directly proportional) BT & | 3%7
A T@Rer & forg e fRmm # fawg g 81 s g0 S9eey g ereen




i 3 WE-TOE AT A A el wear & | geiE & 9 g«
F ER TRY T 95T A WHE AR W IR 9uE A A o
et &1 TR EE. W U SqE Ay Sl s s, Fhey genf, @
AATTES, TEHY T3 AFETEE MR AECIS STRFIES & Ak A AT B
3 tw ouR H ¥ WUF F AE el BN @ o gad I 7 @ 39
fee T WS W YADIR WA ST | |

wft, g A, e ot ¥ el B o o e & R ww
F W0 B0 | 9 PF I g Frefa fBeur s &1 sl 102 ¥ =
Faill, ST WA, TR TR TS A W@ R T A @ <@ T g

Aol 10.2 : TR, (QUAT) F SFFER TR & v dadt

gatw A | CEAE W Haiftrr e v

=BT 0-50 - | EveeTR, 8 @aw A8l

it 51-100 ThT, e TGO & forg WY

| ' TTES THE, IgA FH AN bl S
T F forg s 8 g,
T T B R © | W AT
TR g THE 6!

Hageer @it 101-150 ifrfermelier vt & gaew yfag i
! % forw e 817 § | SR R

3|4
: A

| ST FRAAT T SRR IRy Wl B |
SRATEHT 151-200 Taa forg sy & i a
A FEErFT | 201-300 R =aEA [/ FEred ) AT
TR & ’
AT 301-500.- ot S S HE

400 ¥ ITF THIME, T
FTTPTe T W] | g v
g g el T A

ARF FF (exceedencefactor)

wrd ¥ DA ¥ 7ow g P 8 (@A) F wedw ¥ 9y
WO A HIAE TGUET, AT T SIS, RGN SRS AT
FrefRe FRmT g #t sfic & daffa B o &1 3 wa6l, i s
(5. AR TR 9T SraiRe € e aRewe g@ s R w2
- e sqwer < S e mer weE |
I wquE AR &7 i 1 AR A
SR FE B R TR I EEET F A GGG G A @A qhHT E )y
wrl 10.3 # g Mg # | '

IR Fw =

g UTEET AARET w7
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et 10.3: HAMA. ST F FER AY T w@Dl

1. wifge wg C >1.5

2. I=9 ¥guUl H 1.0~ 1.5

3. FETH YN ‘ M 0.5-1.0

4. 3T FGEOT L <0.5
IRT & ANF AT IEdg wed ¥ s 9y e Rufy & awal 104
# gdieror e T € | |

Freoft 10.4: WA % sireP S s T A smfers a1g ToTar Rafy
TET WL e ATeT W TS (ug/md)
st HTIHT
SO, T NO, | wgdiws | SO, R NO, | wadiuw.

T (L) 0-40 0-180 | 0-30 0-70
W (M) 40- 80 180-360| 30-60 70- 140
F=7 (H) 80— 120 360-540| 60-90 140-210
ik (C) >120 >540 >90 >210

IR T F FeT WX GARET 8 O & 9% IF TR A NG FA F Rig
T AT IEAE B T 8 | A TOERT B OAFICY FAT T IR F
Afrard ST 81 W B 1 oMy, W Ue TR Ay e @ 9 "refex G 9w
21 et A H 9= & vge Pt S s 9w ¥

/ .

2) R Wt % S w fl

mgm%éﬁmﬁ%m B

42 oe R T An @ amgR T o B o ¥ owa
Hgmmmnﬁﬁ? L M ¥et &
ITETT YT e T 9 B |

10.3 =g UERT AHRE

TR AAT ¥ Wed A WG F FRO Ay e A AR A St ok
e qRaa H Freaia 53 & forg e AeX w9 araRd