WATER RESOURCE MA
- INFORMATION SYSTE

Gangapur dam in Nashik
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WHY WRIMS

FRAGMENBTED
SYSTEMS

Before building WRIMS we need to
understand distribution of water,
unfortunately not so simple

GETTING DATA
UNDER THE HOOD

Once all the data has been accessed, it
has to be unified to achieve the
objective

SIMPLIFYING WATER
MANAGEMENT

The water information distributed
among various authorities which needs
to be unified for simplifying operations

REALTIME VISIBILITY

Having Realtime visibility of water
resources to understand interventions
and mitigate extreme events

0/ Vassar
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aquaWISE PLATFORM

Intelligence for the Smart Water Resources Management

O 0 Create high performing business
» Decision Support procgsses through actionable
ACTIONABLE intelligence

INTELLIGENCE

@ Q Creating smart dashboard to

» Data as Insights consume business insights

GEOSPATIAL
INSIGHTS

@ %) @ Q Deep expertise in the application of
————— Technologies Deployed data science and big data modelling
ARTIFICIAL MACHINE CLOUD

INTELLIGENCE LEARNING COMPUTING

Data Ready
Platform

AN @) @ E‘%ﬂ] 7z 0 Able to ingest data from different
N > ¢ =) L ,J sensors, machine and business
SATELLITE 10T API CROWD- EXPERIMENTAL SySte ms

DATA SENSORS INTEGRATIONS SOURCED DATA
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DATA FROM SENSORS

Realtime data from loT devices

OBJECTIVES

Rainfall

Name VEMURU Station1

District Guntur

Mandal Vemuru
13.0 mm
11/03/2021 12:00:00

16.183777

Showing real-time

information on
dashboard and
contribute to various
models.

156845

1 Vassariabs . All Rights Reserved. Beta Version

National Aemote Sensing Centre
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DATA FROM REMOTE SENSING

Using remote sensing for various data sets

e

OBJECTIVES " t,
Checking NDVI, ‘ h *‘
NDWI, VCI, PASM, - “
monitoring water % - * 9 g
bodies and crops Y '* ﬁ’ =

No Stress
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MOBILE APPLICATION

Filling data gaps with crowdsourcing

o™ 4

APWRD
Unified Mobile App

‘ Reservoir Storage Monitoring

Reservoir Name : Somasila Reservoir

FRL Level : 330.01 feet

GONELAVAGU RESERVOIR *

Current Level : 324.67 feet

Gross Storage : 78 TMC

OBJECTIVES

Current Storage : 66.26 TMC

Date Time* 08/03/202118:08 m‘

Mobile application o |

Lovel (feet)*

for authorities and

324.67

citizen for various of s "
input collections and ' | [
Va | Id atlo nS - - ) I Intlow {cusecs)*

C ant Storage (TME
44
(S
{Afaw (Cusecs) Instant Outflows
Powered by
FC(
.} Vassar SFC (cusecs)
—Ams
350
NAGARJUNA SAGAR *
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DATA FROM SCADA
Monitoring and Management from Command Center

All Pump Systems Lakshmi PH

[ 1
16Mae 2021 00 EGS0 |

@ MOTOR PARAMETERS @—

MCTER NDE BEARING VIBRATION POWER
MOTOR WINDING TEMP

00000 mmiess

MOTOR STATOR TEMP 33184 mvess

OBJECTIVES

PUMP COOLING TEMP

Realtime monitoring

— @ AARMS @—

of operating insights —

and control pump
houses or reservoir
through centralized

command center

COOLING PUMP THRUST BEARING
GUIDE BEARING TEMP
NIXE BEARING VIBRATION
STATOR WINDING

THRUST BEARING THRUST

THRUST BEARING VIERATION

Powarad by 0 Vassar
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DATA FROM DRONES

Quick survey faster output

OBJECTIVES

Run drone based

survey or audit for
water bodies,

reservoirs, canals,
watershed etc

Structure 1D (as per geotag): 71100000000000000

Structure Type (as per geotag): CHECKDAM_EXISTING
Structure Type (as per audit): PERCOLATION_TANK
Structure Height (as per audit): 4m

Structure Width (as per audit): 199 m

WWWVASSARLABS.COM @) Vassar -



VEGETATION INDEXES

NDVI/NDWI/VCI| and Evapotranspiration's

Know the water and vegetation status in the state

leveraging geospatial data

HOW ITS DONE

By ingesting satellite
data (MODIS)

OBJECTIVES

Unified visibility of all

kind of conservations
structure & their
performance

D 2021 Vassariabs . All Rights Reserved, Beta Version

wa sy
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REMOTE SENSING FOR CROP SOWN ANALYSIS

Using remote sensing for identification of standing crops

OBJECTIVES

Estimate total sown

area and also crop
sown area by crops
to help estimating
irrigation needs and
various advisories.

:’
|
~
/

Kolalennu

\Q'
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CROP STRESS

Near real-time monitoring of crop stress for deficit water indent

Allowing identification of stress areas for fulfilling
irrigation demands

(&

HOW ITS DONE OBJECTIVES

Crop stress visibility

Integrated agriculture
department data, crop
booking data, and water
resources data with
crop water demand
model to identify deficit

in GIS portal

WWWVASSARLABS.COM @) Vassar -



REMOTE SENSING FOR CROP HEALTH MONITORING

Near real-time monitoring of crop health

OBJECTIVES

Estimate crop health

and determine
expected yields as
well as yield loss due
to various climatic
events.

=}
E

s oo 1+l

(a]e]

2021 Vassariabs . All Rights Reserved. Beta Version
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REMOTE SENSING FOR WATER SPREAD AREA MONITORING

Near real-time monitoring of water bodies for their performance and safety

OBJECTIVES

Estimation of water

spread area to
understand stored

water as well as
validating against
encroachments.

S \Water Visibility

Area of Focus: Telangana (State)

Daily Cumulative Rainfall Information From 01-Jun-2020 To 11-Mar-2021 Using TSDPS
Data

Telangana

® e &

Ne. of Stations Narmal Actual % Deviation

1,106 911.3 mm 1,176.5 mm 29.1%

No, of Actual Normal Deviation
(%)

Stations & {rmm) = () =

1®
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ENCROACHMENT MONITORING & REMOVAL WORKFLOW

ldentify encroachment and facilitate removal workflow

This system will be using artificial intelligence in top of
Satelllte lmagery to Identlfy encroaChmeﬂtS = WRIMS Water Resource Information & Management System Q semenn bz L) P

OBJECTIVES

Early identification of

encroachments
Monitoring of
reclaiming activities
Remote sensing based
evidence

Jul 03, 2020 Status: Permissible Activity

Dr. Pramod Kumar o

! Designation Zonal Deputy Commissioner No Media Available
Last Changed: Status Updated

Jun 30, 2020 Status: Change Observed

WWWVASSARLABS.COM @) Vassar -



RESERVOIR MANAGEMENT

With real-time operational insights and decision support

N
i ’
CK Barrage @ 4 Tummidihetti Barrage
Y
!

Kaddam

‘\
|
RS @ 32/760

80.65/102.73
SRSP \
syp P8

OBIJECTIVES ’
44.95/90.31  SedematBamage \ 1801/2018 L g3

Realtime visibility of reservoir
inflows and current levels

which will support the » -

Reservoir

reservoir operations to Avoid |
unnecessary releases and oy

manage the operations in \
optimal way > \> el SN \ g i
Sy . ‘ S Gandamalia
' - e

(Baswapoor Reservoir)

21.91 /299 ' )
y Bl nnrn/

19 a0 .Mhﬂm“ﬂv
7.71/15.00 Y-S Mook

Full Kaleshwaram System

18

No. of Reservoirs Under
Kaleshwaram

13

Other Transit Reservoirs

13

No. of Operational
Pump Houses

WATER AVAILABILITY

Water Availability

190

26.93 / 140.99

Current Storage (TMC) /
Total Storage (TMC)

142.80 / 222.83

Current Storage (TMC) /
Total Storage (TMC)

230.53 /-

Total Water Lifted (TMC) /
Today Water LIft (TMC)

PUMP HOUSE TREND

WWWVASSARLABS.COM @) Vassar




CANAL MANAGEMENT & DEFICIT WATER INDENT

"""""""""""" ! \/ % Visibility to the farmer on when water will be released\?d how much etc

INPUTS Canal Network Command Area Stress

Canal Distribution Network

) 1

l :

] 1

! 1

! 1

) 1

) 1

1 1 v E

: ! O\

: : B ‘ : - d‘“ . ,;y
1 D:lduchunnu ; ‘ ‘

| Command ares By cifeaie | AT N

: ! | IIIIII IIIIIII |II—’ L ol S

- . 8 AT \ 2/

: 1 I “Ryves Canal X

! Satellite Data i —_— T | _ A

- 3 =l ‘

! IIIIIII 1] | ,lIIII m.....'-:_ 3 “\ % \

: ! e I R N | ] [ ] III IlI ; .

: Crop Phenology 1 KE Bank Canal | 3 I“ || | |‘; ” I  East Channel i .
. >

| i lIIIIII‘IIIIII" T 1T gy \

: ! South Channel : “,

' Irrigation Schedule ! ' R

1 . © 2020 Vansariabs . All Fighta Fleaarved. Bata Version powered by Vasypr

: 1

________________________ 1

i — — — — — — — — — — — — o — L e e ... 1

1 1

: VISIBILITY & Al based model to Amount of water required in next Al Model to estimate tail Imbroving water use i

: DECISION SUPPORT estimate crop sown and weeks and till the end of end stress & mitigating P efficgienc !

: crop water deman cropping season the tail end stress ¥ !

1

1 1
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CANAL MANAGEMENT

With real-time operational insights and decision support

Sri Ram Sagar Project Area Of Focus : Sri Ram Sagar Project

SRSP

43.88 (48.59%) 328.17 / 332.54

Current Storage (TMC) Current Leve! (m) / FRL (m)

2,267 (-/-) 4,853.5

Inflow (Natural/Pumping) Outfiows (Cusecs)

OBJECTIVES Wz s

Water being released into
Main canals, distributary
canals and at offtake points. s 19.20 (79.80%) 2¢6.61 28042
. . Warangal Urban oy Current Storage (TMC) Current Level (m) / FRL (m)
Tracked via sensors and = \
: Dashbourd 2,700 (-/- 4,887
mobile app : e

Inflow (Natural/Pumping) Qutflows (Cusecs)
Cusecs

LMD

L4

Power
Consumption

Current season rainfall

258.39 9.53
(1 897%) ( -76%)

Catchment Area Till Date Command Area Till Date
Actual RF (mm) Actual RF (mm)

25.92 39.25

WWWVASSARLABS.COM @) Vassar



WATER CONSERVATION MANAGEMENT
With Artificial Intelligence and Hydrology

\\l \\-\‘

Fo o 1

5 /’/
S8 A 7
g ¢

Based on hydrology models and Al, Leveraging high resolution data to estimate Hydrological assessment to predict reliable
solution predicts type of structure to storage capacity of conservation structure at runoff that can be conserved at any point

be built along the drain line. Based any point along the drainage line for optimum along the drainage line, taking into account

on site suitability and hydrological performance down stream water demands and

assessment environmental flows

WWWVASSARLABS.COM @) Vassa
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WATER CONSERVATION MANAGEMENT
With Artificial Intelligence and Hydrology

OBJECTIVES

Based on GIS, hydrology and
Al, solution predicts type of
structure to be built along the

drain line & area treatment.

< Water Spread Area

Draw Line @

Height (in meters)

WWWVASSARLABS.COM @) Vassa
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INTERBASIN TRANSFER

Pattiseema Lift Scheme

e —

Planning and operating lift schemes for optimum
productivity for maximum impact

HOW ITS DONE OBJECTIVES
Developed an Artificial Enabling diversion of
Intelligence (Al) based surplus water from

model to forecast one basin to other

inflows into Prakasham
Barrage, to operate
Pattiseema LI Scheme
On-Demand

while Optimizing
productivity of lift
schemes

WWWVASSARLABS.COM @) Vassar -



CHAIN OF LIFT SCHEME MANAGEMENT

With real-time operational insights and decision support

e o
=
=

lT:r::abIe Storage =G
Component Till Date  Remaining Total
Drinking Demand
Irrigation Demand
Industrial Demand
Total lifted

0 B] ECT'VES Power Consumption(MU)

Total inflow
*All Water Data in TMC

Enabling diversion of surplus

water from one basin to other

while optimizing productivity
of lift schemes

Bayyanna Vagu
Balancing Reservoir

Reservoir

Inflow

Demand
Pumphouse (idie)
Pumphouse (running)

River Reach

= Canal

WWWVASSARLABS.COM @) Vassar



UNIFIED WATER RESOURCE

One unified system for the state as a geoportal

Understand the real time & historical patterns of all s — Bl .
water related supply and demand components er

i myuon ?_ W 4
.u.Li..“ ’;‘ A . a K

'n
I .' ¢ ll— 'l .f | [!
e S

HOW ITS DONE OBJECTIVES

Integration of all data
Unified Water Resource

- :
.rU'i}" i
i ’?!Qggg

related to water resources

visibility in near real-
and development of time

hydrology and hydraulic

models

WWWVASSARLABS.COM @) Vassar J



UNIFIED WATER RESOURCE

Core Modules

% Rainfall @ Weather Data

Reservoirs % Canal Networks

Ground Water === Soil Moisture

Rivers & Stream Flows

Minor Irrigation Tanks

O & &

9
->
9

Evapotranspiration
Water Quality

Conservation Structures

& Br 5® |

Crop Coverage

Satellite Based NDVI, NDWI,VCI

e
o P

Flow Forecast

WWWVASSARLABS.COM @) Vassar %



aquaWISE™ IMPLEMENTATIONS

Case Studies



APWRIMS- THE NEED

’ Annually, an average of 3000 TMC of
; water from Godavari flows into the sea
Cyclone affected area

9 districts

00060

Over 42 % of net cultivated area in the
state is rain-fed

/
/
2
A e
,
.
/
-
/
-
L
L
L
-~
L
-
s

— No real-time visibility of water resources
Drought prone area — Fragmented IT systems managing water
4 Rayala_see_ma for different purposes
districts — Understanding impact of interventions

WWWVASSARLABS.COM @) Vassar -



APWRIMS - AWARD WINNING SOLUTION APWRIMS

Andhra Pradesh water resource information & management
system 0 o WS

t Secure | @
¢ ( Not Secu

x +

pwrims.ap.gov.in

{5 laa 7ZaN
® b 3‘% |

= Soil

]|
. ‘ P - Mi‘norl Groundwater ' Moisture z

. . 0 ainfa Reservoirs =A.
One Authoritative System Integrated real-time s = M- W,
1 icthili 0 Tota from June 12019 Storage Storage Change since June 1° Available Soil Moisture
forintegrated water visibility on 90% of the 490009 TMC 380,04 TM.C 63.10TM.C 451.79 TM.C 372.60 TM.C
Water resource —— ¥ Stoage ¥ Storage Rise/Fall from June 11,2019 Soil Moisture at 100cms depth

resource management

h
= A s
“ = .:Y,‘.‘-"-‘\«»,Jv‘fﬂn:‘ II
") &~ | -lm l ’ ” ”’
200 8- Dovien M— fol
. WI”Z.SSM ; >3 ”: - E"W Rl . G ‘ ‘: \ \
l\/lanagmg.vvater resources Empower farmers t.o'make . S Dire— "ot wrat P
remotely in near real-time water smart decision A Mot Coundvatr Love) g o % s
s 11May 2020 135 mw’s“‘Moetuam

WON 15T PRIZE AT NATIONAL WATER MISSION AWARD,
MINISTRY OF WATER RESOURCES, INDIA

,mmm 2853%

:50.60%

WON AWARD FOR, BEST CONSULTANCY IN WATER
SECTOR FROM CENTRAL BOARD OF IRRIGATION &
POWER

-~ % X Qﬁii .
WWW.VASSARLABS.CO &



INDIA WRIS

Visibility of water resources at India Level

Bl Problem Statement: © Assof s it Couny
INDIA-WRIS has to integrate all water-related data like rainfall, OB rmsmr
. . . . b \ usi s om 01-Jun-2020 to 0.
snowfall, geomorphological, climatic, geological, surface A — e
water, groundwater, water quality, etc. o i i
\ RESERVOIRS
B solution:

Integrated data from various sources into one geoportal with
various layers and developed visibility dashboards for various
water supply components, and losses like Evapotranspiration
and run-offs along with water audit module.

Outcome:

A repository of nation-wide water resources data, providing a
‘Single Window’ source of updated data on water resources &
allied themes providing information to all stakeholders.

B pata Used:
Water resource data, geospatial data, Integration with various
data sources

WWWVASSARLABS.COM @) Vassar




GEC 2015

Web-based software for Groundwater Resource Assessment
based on GEC 2015 methodology

Avoa of Foous  Inde (Country

~ e o o Qeiimmia < -
= = —
E, '\-. () Arvwsal Extractable Ground water (owd*fﬂ;:;‘mkllm
Designed to automate the Provide a common and —
Ground Water Resource standardized platform for ground S——
Estimation and water resource estimation " SS—
Categorization process (GWRE) for the country . LT ——
&
52
Assessment units are Ground Water Resources
categorized based on Stage Assessment involves estimation of
of Ground Water Extraction * Annual Extractable Ground
and are then validated with Water Resource
long-term water level » Total Current Annual Ground
trends. Water Extraction (utilization)

* The percentage of utilization
with respect to recharge (stage

of Ground Water Extraction). "
WWW.JVASSARLABS.COM @) Vassa .
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KERALA WRIS

Kerala water resource information system (KWRMS)

BB Problem Statement:

To have one Unified Authoritative Digital Platform and
Database for enablement of Kerala-WRIS

I solution:

Developed Unified Database with Water Resources Allocation
and Monitoring Modules for Visibility, Analytics, and Report
Dashboard for various water supply and demand
components

Outcome:

One authoritative database for all water, agriculture and
weather-related data to effectively manage water allocation,
conservation, and recharge through area wise water balance
sheet.

B pata Used:

Water resource data, loT data, geospatial data, Integration
with various data sources

KeralaWRis

Rerela Water Resuce information System
Rainfall 875
\srm -Pinarayi (o une 1% 20y Reservoir 3453y CM(s0%)
ljayan Deviat
Hon Chief Minister Kerala s evaton from Normy ]

OLe £y, D.L.D

"""*‘Amuu 1 ‘
S75.0mm -
-
Groung o

Water 17m
(Coge Sy Mmorlmgatnon
Jun)

Rise(s) gy
) Since Apy
(aygy -k

Rainty)
Zainfal

WWWJVASSARLABS.COM ) Vassar' -



OPTIMIZATION FOR WORLD’S LARGEST LIFT IRRIGATION SCHEME

Lifting 240 TMC of Water Annually

Full Kaleshwaram System

Optimizing pump operations to meet demand
and reduce power consumption

18 30.03 /140.99

No. of Reservoirs Under Current Storage (TMC) /
Kaleshwaram Total Storage (TMC)

13 156.36 / 222.83

Other Transit Reservoirs Current Storage (TMC) /
Total Storage (TMC)

GIS and SCADA dashboards to empower decision
makers with real-time visibility and forecast

13 221.64 /-

No. of Operational Total Water Lifted (TMC) /
Pump Houses Today Water Lift (TMC)

SR . s Water Availability
| 2535/2750

Aamperti SN S \{\3&/2403

\ Mylaram Batancing
/ Resarvor 200 23-Feb-2021 07:30
pre—"—" <0.61/0.87 » Storage(TMC): 189.6
Annapuma N\
R —

277/350 190 (o]

(\) | Al, Hydrology, Crop models to estimate supply,

demand and lift irrigation requirements.

Bayyanna Vogu
Balaricing Reservoir

WOAU“USD

Dummugdem
Barrage

Ingesting data from |oT Sensors,
e Satellites, SCADA, Crowdsourcing, etc.

WWWVASSARLABS.COM @) Vassa
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WATERSHED MANAGEMENT

Using Al/ML with Satellite and Drone data for water conservation

Bl Problem Statement:
Identify village with water deficit and available run off to plan

water conservation structures to mitigate the deficit. Runoff Data(

In meft) for lagt 30 years

8

B Solution:
Village water budgeting with 30 years of historical data

ingested. A high resolution DEM, along with hydrology models
and Al algorithms resulted in identifying appropriate water -
conservation structures with pin point accuracy. 7

F
g.
I3
@
3 0
s

Outcome:
Predicted type of structures to be built along with exact

latitude and longitude details and fill probability.

B Data Used:
Water accounting, Rainfall, Satellite, Drone, Soil

Characteristics

WWWVASSARLABS.COM @) Vassar




INTEGRATED RESERVOIR OPERATIONS AND PLANNING

Narmada Basin, National Hydrology Projects
PROJECT HIGHLIGHTS

14 34537 1.94

Major dams MCM water Million-hectare area for
Operations optimization Distribution optimization irrigation

r
2

OBJECTIVE RESULT

& B
2 Ooo &= = N D O

A 0 == 10171 e"
Avoid Flood  Equal Deficit Maintain Reduce River basin planning for In season operation “Automation of annual
Losses Sharing Environmental Flows Demand Deficit water allocation with release targets water accounting

WWWVASSARLABS.COM @) Vassa
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AquaWISE IMPACT
A platform which makes water resources management easy and interactive

B O
d b ®
— 0
One Authoritative System Comprehensive and Water Planning & Water Scalable and
for all water related data. Integrated Visibility Management Customizable for new
Supply, Demand, Real-time visibility on 90% Drought and flood proofing, modules
Environmental factors etc. of the Water resource. efficiency & transparency. Other use cases and
continuous enhancements.
i
= o
= |
Easy Access GIS Dashboard Planning & Managing
Role based access and Multilayer GIS for complete At various levels, being
easy interface for all understanding of selected watersheds, village, city,
devices interest area state, or basins

WWWVASSARLABS.COM @) Vassar




AWARDS

fev=2 water sector award 2020 <2 Award 2020

a7k

Business Leader 2017 Award

Business Leader Le:;'eg
2017 ('M\,

f"‘; CBIP- Best consultancy in g National Water Mission

;?ﬁ Artificial Intelligence Innovation
\‘;j Award 2019 - Niti Aayog

Google
Selected for
launchpad
accelerator
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§) Vassar

THANK YOU

I
info@vassarlabs.com
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