¢) Vassar

LABS

REMOTE SENSING & Al
A tool to combat
climate change

Amit Kumar Mishra
Vice Presiderd Marketing

Vassar Labs
amit@vassarlabs.com



WHAT WE DO ‘) Vassa[‘

LABS

Vassar Labs, is a Technology company buillding products and

solution for global problem of Climate Change impact on
vulnerable sectors like Water, Cities, and Agriculture, by making use

of latest technologies like 10T, Al/ML, GIS, Cloud
computing, Remote Sensing, Big Data etc
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IMPACT OF CLIMATE CHANSZERISE IN LOSS EVENTS

= Met Office Are extremes becoming more frequent?
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" Geophysical events .~ Meteorological events B Hydrological events .~ Climatological events
Earthquakes, tsunami, Tropical storm, extratropical storm, Flood, mass movement. Extreme temperature,
volcanic activity convective storm, local storm. drought, wildfire.

This grapHrom Munich REShows events causing loss are becoming more frequent.
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https://www.munichre.com/en/risks/natural-disasters-losses-are-trending-upwards.html?#1995343501

NUMBER OF PEOPLE AFFECTED VS COVERAGE

Decadal average: Number of people affected by disasters News coverage of disasters

Decadal figures are measured as the annual average over the subsequent ten-year period. Disasters include all The data considers disasters occurring between 1968-2002 and their corresponding coverage in major US networks.
geophysical, meteorological and climate events including earthquakes, volcanic activity, landslides, drought, It is evident that "spectacular” disasters receive more coverage.
wildfires, storms, and flooding. People affected are those requiring immediate assistance during an emergency
situation. Earthquake 33%
B World
. Volcano 30%
200 million
Storm
- Fire 14%
150 million
Flood 9%
100 mllllon Landslide 7%
Cold wave
50 million Drought 4%
Food shortage 3%
| T —— | - Epidemic
1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
0 0, 0, 0 0 0, 0
Source: Our World in Data based on EM-DAT, CRED / UCLouvain, Brussels, Belgium - www.emdat.be (D. Guha-Sapir) CC BY 0% 2% 10% 15% 20% 25% 30%
Note: Decadal figures are measured as the annual average over the subsequent ten-year period. This means figures for ‘1900’ represent the
average from 1900 to 1909; ‘1910’ is the average from 1910 to 1919 etc. Source: Eisensee and Stromberg (2007) OurWorldinData.org/how-many-deaths-make-a-natural-disaster-newsworthy/ « CC BY
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TECHNOLOGY TO MONITOR AND MITIGATE CLIMATE CHANGE IMPACT

& . : :
. Number of payloads and rocket bodies in space, by orbit
S ":::’ Debris from launches or collisions is not counted. Objects are subtracted from the time series after they have
reentered the Earth's atmosphere.
Satelllte Data High Earth orbit
Leveraging open source and Geostationary
commercially available satellite 8,000 ea i Earie

orbit

iImagery, which now provides higher
frequency and resolution

6,000
4
o.°op 7000 Low Earth orbit
Artificial Intelligence 2009
Achieving anonymous operations using
Al on remote sensing data for least ) .
manual interventions and faster results 1958 1970 1980 1990 2000 2010 2021
Source: United States Space Force (2022) OurWorldInData.org/space-exploration-satellites e CC BY

Note: Low Earth orbit is defined by a point of closest approach to Earth below 2,000 kilometers; medium Earth orbit between 2,000 and 35,586
kilometers; geostationary orbit between 35,586 and 35,986 kilometers; high Earth orbit above 35,986 kilometers.
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‘ Water Resources

Creating digital twin for water systems
replicating hydrological, hydrodynamic and
conveyances to manage entire lifecycle of
water

Land Use Pattern Environmental Monitoring ‘

’ Identify trends of land usages‘to Continuously monitor natural
understand urbanization, city
infrastructure, encroachment, water
bodies, forests, natural resources and
track illegal activities

resources and sensitive areas. The Al
with remote sensing helps monitoring

GHG emission and identify ways to
limit emissions and sequestrate carbon

Leveraging Remote
Sensing for
sustainable future

Precision Farming

Remote sensing based indexes like NDVI, NDWI,
VCI in conjunction with weather observed and
forecast data will enable to raise farm specific
advisories for field preparation, sowing, pests,
irrigation, crop health, yield and harvesting

Green & Renewable Energy

Improve hydropower efficiency with digital twin
and dynamic water flow management. Leverage
remote sensing to understand solar farm
potentials and current installed capacity along
with wind energy farm monitoring & planning.

Disaster Risk Management
|dentify various climate risk scenarios and
simulate the real world behavior and
enables post event assessment using open
source satellite data.




TOWARDS SUSTAINABILITY

NO ZERO CLEAN WATER AFFORDABLE AND
POVERTY HUNGER AND SANITATION CLEAN ENERGY

‘I] SUSTAINABLE CITIES 1 3 CLIMATE 1 5 LIFE
AND COMMUNITIES ACTION ON LAND




NO
POVERTY

Provides recommended and
optional list of water conservation
structures to validate through

mobile app

AUsing remote sensing and geo -
Intelligent mobile data

AHydrological assessment in no
time without subject matter

expertise

AMaking villages water
iIndependent




TRANSFORMING DROUGHT PRONE REGION FOR CULTIVATION

AOLGLjGY FYLjusst I Y a " v
biggest lift scheming lifting 240 : i T oo I
TMC water annually

A Neal real time supply & demand
visibility
A Remote sensing bases crop area

and crop water demand
assessment

A Planning lift/pump operations

A What if Scenario simulations




Scada View

AP  Kurnool NANDI KOTKUR

SCADA View MALYALA-I L.I.S-LlI

GIS View .‘ : : | Year: 2021-22 Season: RABI

Near realtime monitoring of crop | 2 B L
health using remote sensing indices i =S T
Ilke NDVI L ::' | 7 E Total Ayacut  4899.99 Acres

RABI f . U T = I~ 5-@;”'; T
-F “ Rainfall 174.56 mm (1" 186%)

Crop Growth

Crop Coverage 2010.00 Acres
2022-01-08

Water Release  41.88 McCFT
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LI Scheme

Functioning LI Scheme

Abandoned LI Scheme  § 17/10/: 05/04/: Submit

Time-Series NDVI Profile Showing Crop
Growth Trend

Leaflet




FOR CULTIVATION

Scada View

AP Kurnool NANDI KOTKUR

MALYALA-I L.I.S-LI

Year: 2021-22 Season: RABI

Assesing Irrigation performance in
near real-time using wetness index
derived from satellite data

LI-Scheme MALYALA-I L.I.S

Total Ayacut

Rainfall

Crop Coverage

Water Release

Crop Stress

4899.99 Acres

174.56 mm (1> 186%)

2010.00 Acres

41.88 MCFT
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LI Scheme

@ Functioning LI Scheme
© Abandoned LI Scheme
@ Mini LI Scheme

Leaflet




CLEAN WATER
AND SANITATION

Near realtime visibility of entire
water resource Iin the state of
Andhra Pradesh enabling

A Remote management of water
resources

A Empowering farmers to make
water smart decisions

A Forecasting inflows for flood
warnings

7 APWRIMS \%2/ Developed & Maintained under
N ¢ Andhra Pradesh Water Resources .

nformation & Management Systen

<) Rainfall

Total From June 1st, 2021
5,619.43 T.M.C

998.78 mm (14% 1)

% Deviation from Normal
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50 II
50

CNT PKAM NLR CTR KDP ATP KRLN

M -Deviation M +Deviation

& Ground Water

AR

Change Since June 15t i

165.37 TM.C

Groundwater Level as on March 10,
2022:6.51Tm

Rise/Fall fromjune 1st, 2021
10

5

o mEmm_HE _-III

-5

KAM NLR CTR KDP ATP KRLN

M Rise (m) M Fall (m)
*Negative values will round off to zero

© 2021 APWRD . All Rights
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NHP

National Hydrology Project

=). Reservoirs

Storage
585.57 TM.C

No. of Reservoir : 108
% Storage

59.54 %

Empty [ Filled

& Soil Moisture

Available Soil Moisture

342.01 T.M.C

Available Soil Moisture till
30 cms depth : 7.92%
100 cms depth : 46.27%

Soil Moisture at 30cms depth

40

20 I I
II.II Beln._.
0
SKL VZN VSP 19 WG KR CNT PKAM CTR  KDP ATP KRIN

NLR

M Above 20% M Below 20%

\®\.)_Q/ NATIONAL HYDROLOGY PROJECT

. National Remote Sensing Centre
«« Indian Space Research Organisation s,

Water Available Across State : 1,252.57 T.M.C
(Reservoirs:585.57 T.M.C & Others: 667.00 T.M.C)

5 Minor Irrigation Tanks

o+
Storage
140.9 TM.C
38,385 No. of Tanks
% Storage
Empty [ Filled
Storage i
18.72 TM.C
No. of WC Structures : 13,99,238
47.92 %
Empty [ Filled
Home Rainfall

WC Structures

P
/ % Ground Water & Water Audit
4 Department

150 9001 201% ’

WATER GOVERNANCE MADE EASY WITH DIGITAL WATER JOURNEY

eIl About Us ContactUs WRIS ¥ WRMS ¥ &~

Water conservation structures Information. n

Reservoir MI Tank Groundwater Soil Moisture

Visitors : 23,08,193 Powered By @) Vassar



HYDROPOWER OPTIMZATION FOR CLEAN ENERGY

& KERALA FEWS X +

v
& c A Not Secure | kfews-staging.vassarlabs.com/gis/inflowforecast?mainGeoportal__IUUID=9b3131b8-7568-4627-80af-ac5451ca402f&mainGeoportal__location=NEELEESWARAM&mainGeoportal__pType=REVER_GAUG... o M ¥ = % 0O g :
Area of Focus:: NEELEESWARAM
Inflow Forecast x - _—_—" ¢ -
- - Basin Warning Level -
Moderat eservoir flows fo & :
rating reservoir flows for [ ———
[ ] h d d [ ] [ ] High Flood I.evel =
Model
O t O O e O Ct t o Time to Travel (Hrs - n
ptimum hydropower productivity % e
. . . Inflow HEC-HMS v Distance (Km) 0
while meeting its key demands —
Source
Reservoir
Speration IMD Merged v

A Neal real time visibility of inflows

. HEC-HMS v
with an outlook for 5 days to plan

Inundation Timestep
Library

Daily v

1800
turbine operations
u I I F 1200 —F+——
p Daily v Thursday, Jul 28, 17:30
IMD Forecast: 669.45
) IBM forecast: 598.23 k
Advanced Filter ¥ ° ” 600 — > 2 g

A Catchment yield analysis

Flow (Cumecs)
(WDOW) 2beI0IS

A Extreme event warnings

24-Jul-2022 26-Jul-2022 28-Jul-2022 30-Jul-2022 1-Aug-2022

Observed Inflow - Observed Outflow @ Storage
IMD Forecast IBM forecast




MONITORING CITY HEALTH FOR SUSTAINABILITY

City health and Infrastructure

Automatically identify changes for
city health indicators like green
cover, garbage points, water
bodies, public lands, construction
progress etc.




13 CLIMATE
ACTION

@ ASSESSING RISKS TO PREPARE FOR CLIMATE CHANGE

WEB BASED FLOOD RISK ASSESMENT

The web GIS platform will allow users to
navigate areas of interest and assess
flood risks with respect to return periods,
rainfall data or inundation heights. In
addition, detailed loss prevention
recommendations. This happens using
high resolution satellite data with Al.

e 9
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SURFACE FOR CHANGES

SURFACE WATER BOD'ES @ Water Supply gzg Cumulative Rainfall Information From 01-Jun-2020 To 11-Mar-2021 Using TSDPS
#® Rainfall Telangana
All Weather Tracking & Ground water .
Continuous all weather monitoring P @ ‘ ‘
using Sentinel -1 & R No. of Stations Normal Actual % Deviation
s | — 1,106 911.3 mm 1,176.5 mm 29.1 %
. - & Soil Moisture
Near Real -time Analysis ~
Monitoring of water bodies based against O Water Demand
their storage on every 5 day interval @

Project & Water Spread
Dashboard

Intelligent Analytics
Actionable Insights on irrigation potential
and health assessments

CAMS

Alerts and Advisories J

Consumption

TI me Iy al erts O n Sto rag e, e ncro aCh me nt 250.0 5 © Actual (< Normal) Actual (> Normal) — Normal Rainfall

monitoring to facilitate protection .-

No. of Actual Normal Deviation

District P
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MONITORING EARTH SURFACE FOR CHANGES

LAND USE INTELLIGENCE

Autonomous change detection
Automatically identify changes monthly, so

that they don't go unnoticed saving from BLUIS o
revenue loss . ~p el
Safeguarding Goverfi el
To Juuu-;.uwuu.mmlkmgesutunuwamdm@' ‘-,;}.' Kb »
. . Guding to exact of intervention with evide Mﬂ' Srichires of videos ‘ S
Near real -time action o oot B S .
Early identification of changes reduces Morvoonof changes n GAGavemmens v SIEIIRERES- 5 B8 g B {4 T3 - - b A 2
resource requirement which results in S Nbe, ) R : - R | E
financial saving " W w E & 1% | O

Powerful Workflow
Powerful workflow so that changes are
verified and resolved in SLA limits
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. COMPLETED
THANKS FOR WATCHING

Additional Slides ahead for our Projects
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PROJECT HIGHLIGHTS

20 DEPLOYMENTS IN INDIA O INTERNATIONAL PROJECTS
For solutions relating to water, For Digital Transformation and Al
agriculture, disaster management iImplementations including fortune
and smart city 500 companies
15 STATE LEVEL PROJECTS 5 AT PAN INDIA SCALE RETAIL, OIL & GAS, SUPPLY ESG, CARBON ACCOUNTING

CHAIN, LOGISTICS



I TLO9DbGC¢ Q

o Xfad HATAd
MINISTRY OF
JAL SHAKTI

\ J*‘,;:., ¢
A " s
L
¢

7
\!

o WY
(DD
S :\:g.."

g 8rs
“elicees é

34
. N

LS CCOTIIONT
TTiepasianeise

22 macmillan

i B L

Water Resource

Government of Kerala

Georgia-Pacific

s Department

STANLEY

e e REALPAGE

WORLD BANKGROUP

STIRMEUS oY

=

MidCentral




WATER

INDIA WRIS INDIA GEC APWRIMS

Visualizing different water resource information stAutomation of estimation of dynamic ground waterAn integrated water resource management

country level on a single window. resources, which include wddased application system based on hydrological modeling to
provide real time visibility on water resources.

NARMADA CONTROL AUTHORITY GANGA DISTT PERFORMANCE KLIP

A water accounting model which can be used as b&BPPMS will give the districts’ ranking along with The system integrated near real time data leverage:
a planning and a low flow season operation. producing the GKMIS Reports Al/ML module for planning lift operations.



