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0.2 ~0.09 B Gullied and/or ravinous land (Medium)

B Gullied and/or ravinous land (Deep)

BLand with Dense Scrub

| and with Open Scrub

@ Waterlogged and Marshy land (Permenant)
mWaterlogged and Marshy land (Seasonal)
®Land affected by salinity/alkalinity (Medium)
®Land affected by salinity /alkalinity (Strong)
@Shiftmg Cultivation - Current Jhum
®mshifting Cultivation - Abadoned Jhum

@ Under -utilised/degraded forest (Scrub donyin.)
B Under -utilised/degraded forest (Agriculiure)
B Degraded pastwres/grazing land

®mDegraded land under plantation crop

@Sands Rivenne

BSands Coastal

B Sands-Desertic

@ Sands-SemiStab - Stab > 40m
mSands-SemiStab -Stab 15 - 40m

B Mining Wastelands

Olndustrial Wastelands

@ Barren Rocky/Stony waste

mSnow covered/Glacial area

y Figure 2. Percentage of area under 23 classes of wastelands
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Agroforestry Suitability Index

Figure 8. Work flow for calculating the Agroforestry Suitability Index
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Agroforestry Suitability Index
Map of India
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Maote : Data for Andaman and Micobar Islands and Laksadweep Islands are not available

Figure 13. Map with sites suitable for greening with Agroforestry
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Membrane (Electrolyte):

« Conducts Hydrogen ions

* Made of Nafien [perfluorosulfonic acid)

Catalyst Layers [coating on anode and cathode):

* Made of nanometer thin Platinum, Carbon paper
Electrodes:

Many cells are stacked together to preduce up to

Hydrogen atom

250 kW for PEMFCs at 40-60% fuel efficiency.
This output is realized as an electric current flowing
from the anade fo the cathode over a load
resistance such as a car mator,

* Made of Carbon paper, platinum (ceating),
Nafion ionomer, Teflon to bind
Gas diffusion layers (GDL):

* Transport reactants into catalyst layers, remove

waste woler
* Made of Carbon paper

HFC vehicles use 195 GJ over their lifefimes, Elechnon * Coated with PFTE (Teflon)/
compored to the 819 GJ of internal combustion ® Inner surface coated with high surface area
engines. Flow carbon mixed with PFTE
Hardware used to incorporate Membrane
ElectrodeAssembly into Fuel cell:
@ ) Gaskets [seal)
By optimizing a solar panel’s angle and using 90% ® : * Made of silicone Rubber
efficient electrolyzers, electralysis produces encugh Bipolar plates
hydrogen to replace almost 130 tons of diesel o month. ® * 80% of the weight, 50% cost

« Made of graphite, metal [stainless steel,
aluminum, titanium)

Outputs:

a The companies that produce these materials,
parficularly DuPont, have a frack record of fines
and envi | viclaticns. Teflon is made with
carcinogenic compounds, that pollute drinking
water around factories.

Mining in general carries consequences that can
be ecosystem desiroying, including habitiat
removal and centaminalion of lecal waler sources
It also creates a ton of woste and CO2 emissions.
Graphite mining is especially bad as it is not
well regulated and it coats towns in layers

of sool, causing respiratory problems. Platinum
mining turns water acidic, emits both CO2 and
502 {which causes respiratory diseases], and
emits late matter (which causes cancer
and lung damage).

When the fuel cell is operating properly, it should
only produce water vapor as a byproduct. If
hydregen gas escapes it can acl as a secondary
greenhouse gas, as well as an ozone depleter.
There are not currently enough fuel cells to make
recycling economically viable. Some of the
materials can be quite toxic, or cannot be
recycled at all

El Ivsi Hydrogen
ecfrolysis: -~

Anode Cathode . @ @@
A S

il e

o Oxygen

]

\)

Anode Electrolyte Cathode

Anode Reaction: Cathode Reaction:
2H0 = O,+4H'+ d¢  4H'+ de = 2H,

DES4QA Research Project W2018

Mining plai long with oth Earth metal
ining platinum, along with ether rare Earth metals, il

is incredibly energy intensive. it tokes 1244 MJ for
every fon of rock extracted from the ground. Then Group members:
more energy is used to extract the ore from the rock. Scattie (Sarah Sco)

Kyle Golf
Graphics adapted from the Smithsonian Institution and the US Department of Energy. Kris Tian
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In July 2023, when southwest monsoon was at its peak, rainfall was excessive in arid and semi-arid western half of
the country, but heavily deficient in the eastern half of Indo-Gangetic plain, northeast and coastal areas

Large Deficient (-99 to -60%) M Deficient (-59 to-20%) M Normal (-19 to 19%)

Excess (20 fo 59%) B Lorge Excess (60%)
Note: Data from July 1-31, 2023
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SHARP RISE

Himachal Pradesh now
records more cloudbursts,
more often

Year | Number of

cloudbursts
(per annum)

1972-2012 3tod

2018 21
2019 16
2020 NA
2021 30
2022 39
2023 93
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