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Geospatial Technologies: Water Resources
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Remote sensing provides
comprehensive monitoring of water
resources dynamics in the country

Snow & Glaciers

Climate Change




Automatic extraction algorithm for generation of
Water Cover Fraction (WCF) and Snow Cover Fraction (SCF)
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Reservolr Siltation
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RESERVOIR SEDIMENTATION ASSESSMENT USING REMOTE SENSING TECHNIQUE
SRI RAM SAGAR RESERVOIR, ANDHRA PRADESH

—— SRS survey (2002)
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—+— Original (1970)
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Irrigation Water Management

Inventory of Irrigation Infrastructure

Canal Net work (conveyance & distribution
system ) mapping.Progress of Irrigation works

Impact of structural and non-structural
measures on the irrigation system performance

PIM (Water User Associations )

Inventory , monitoring & evaluation of minor
irrigation systems ( Tanks)

Spatial irrigation utilisation patterns

Accelerated
Irrigation Benefits
Programme (AIBP)




Inventory of Irrigation Infrastructure
P~ 274 Canal network (F "=

® Main Canal

« Branch canal
 Distributary

e Minor

* Water Courses
 Field channels

Assessment of Irrigation Potential

Structures

* Aqueduct

* Super Passage
* Pipe culverts
* Box culvert
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Physical status Assessment of Irrigation Potential

of canals created is estimated by comparing

“ L \Struett the canal network in terms of nos.,

Roadiyides oy Xk lengths, its status together with

S » Foot bridges e information and status on irrigation

~ Critical gaps AP and drainage structures with the
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Glimpses of Irrigation Infrastructure through Cartosat satellite data

Physical Status of Canals
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Glimpses of Irrigation Infrastructure through Cartosat satellite data

Critical gaps (Canal reaches)

Sardar Sarovar Project

Gap in head reach of Sub Minor
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Gap in distributary Gap in distributary Work in progressin D1 of Ukaila canal




Glimpses of Irrigation Infrastructure through Cartosat satellite data

Critical gaps (Structures)

Pending Aqueduct on LMC No off-take to Lat/6 from DY 17




Assessment of Irrigation Potential Created in AIBP funded irrigation Projects in India

Upperwardha Project, Maharashtra State

AIBP Field Satellite
Target reported assessed
(proposed) (created) (created)”
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Satellite assessed Irrigation Potential created is slightly lower than field reported



Irrigation Infrastructure Monitoring- AIBP

Study indicated large
deviation (>25%) in field
reporting in 15 projects

Study indicated deviation
(>10%) in field reporting
in only 6 projects

Developed technique using satellite data for time stamping of
irrigation infrastructure progress and |.P creation

Cartosat satellite data based monitoring in 103 irrigation
projects was carried out successfully
» Effective compliance monitoring
» Reconciliation of I.Pcreated
Policy Decision taken for Internalisation of Technology
Easy to use AIBP monitoring through Bhuvan module
developed by NRSC. Mobile app is integrated into the module.
»  User Manual Prepared ,
Provided training to 30 CWC officers
» implementation by CWC is in progress in 13 projects
» upscaled to remaining 150 projects

Canal network

Main'caf al 3




Satellite based Online Monitoring of AIBP projects using

—m» BHUVAN Web services
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Bhuvan updates

Bhuvan Usability

This sub-forum allows bhuvanites ta share their Bhuvan usability experience with
other users,Tou can use this forum to ask your queries on "How to use Bhuvan,
Here you can find links to Bhuvan help and interactive videos too.
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Bhuvan 3D
This sub-forum is dedicated to 3-Dimensional Bhuvan. You can post your queries on
Bhuvan 3d here and have discussion with athers,
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Bhuvan 20
This sub-farum is dedicated to 2-Dimensional Bhuvan. You can post your queries on
Bhuvan 20 here and have discussion with others,

Satellite based Online Monitoring of AIBP Projects
using BHUVAN Web Services

User
Manual

User Manual
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Cana Command Areas: Performance Evaluation
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In-Season Inputs for Improved Water Distribution Impact of Improvement Interventions

Errigation Sapplies Initksied Fiold Preparation/

2007

Spertral Emergenee ¢ Active Tillering / Headling Attabira Branch Canal
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Nakta Tank Command, Kabirdham District, Chattisgarh State

IP: 126 ha

Designed
Irrigation: 81 ha

IRS P6 LISS Il
data

Kharif
2004

Kharif
2007

Year

2004-05
2007-08

Year

2004-05
2007-08

IRS P6 LISS
IV MX data

Total
69.80
T74.77

Tank command
jurisdiction
Idetnfied
through field
maps and LISS
IV data)

IRS P6 LISS I
data
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Tank / Minor Irrigation Water Management

Multi-year satellite data helps in evaluating
impact of developmental programs —through
generation of agriculture and water related
performance indicators

e

Kupuwara -

The satellite data based evaluation considers the temporal change
(from 2004-05 to 2007-08) in Water spread area, Season-wise cropped
area, Principal crop condition & Annual irrigation utilization
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@ No Change 100000
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The satellite data based evaluation covered 20000 1
742 Minor Irrigation schemes in 9 Districts spread o
over 6 States o. of Tanks Annual Irrlaati —
: util
e Total CCA covered - 1,01,788 hectare nnual lrrigation Urilization
e Two years of study ﬂ- e
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Hydrologic Modeling for
Water Resources Assessment and Hood Management

1. Basin Level Water Resources Assessment Using Space Inputs (annual /monthly time-
step)

e Joint pilot study with CWC in Godavari, Brahmini & Baitarani River Basins
* Up scaled all 20 river basins : QWCwill execute with the support of NRSC

2. Show melt Runoff forecastingin 5 Himalayan river basins ( Seasonal, fortnightly)
-User : CWC

e Seasonal forecast modeling ( April to June)

« Short term forecast modeling ( 16 daily)

3. Grid based Water Balance Computations (daily time-step)
* In House R& D work in Godavari & Mahanadi Basins
» Up scaled to National level under

4. Real-time flood forecasting in the Godavari Basin (sub-daily time-step)
« Areal-time application in collaboration with CWC and IMD

FF Modeling in 6 Flood prone areas

5. Glacier Lake hazard assessment ( event based study)

e South Lonak glacier Lake, Sikkim



Basin-wise Mean Annual Water Resources Assessment using

Space Based Geo-Spatial Data and Field Hydro-Meteorological Data
Implementation at National Level

Currently used water resources potential estimates are old; Changes
in land use /land cover, irrigation development, GW exploitation and
varying rainfall/climate necessitated re-assessment

NRSC and CWC jointly carried out pilot studies (Godavari and Brahmani-
Baitarani river basins)

Precipitation based Water balance approach; Thornthwaite-Mather
Water Balance Model; Monthly time step

Land Use/Land Cover, Soil, irrigation command, Climate are integrated
at Hydrological Response Unit level to compute AET, Soil Moisture and
runoff from precipitation

Calibration of model runoff with field measured river discharge

Water Resources availability is computed with model computed runoff
and upstream abstractions (irrigation water use, evaporation
losses, domestic, industrial and live stock consumptive use)

The National Scale extension proposal forwarded to CWC/MoWR
(2013-16 & 2.18 Crore)

NRSC (along with Regional Centers) and CWC to jointly execute the
study

Pilot Study Results
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Flood Forecastine

Development of Medium Range Flood Forecast Model for the Godavari Basin
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W ("\ » Satellite derived (56m) land use maps

—  Computed Discharge =« Soil Textural Grid at 1:250,000
T | Qbserved'Discharge || « Spatial rainfall grids are used ( 272
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* Real-time testing is done during 2010 -13
floods using 3 hour hydro-meteorological
data. Forecasted flood hye ' :

l.., compared with the obser

*¥iBod FotecastH{tirograph at P&Hir found very good m_

8

* Flood forecast lead time is increased from 30 hours to 42 hours in this study
» More accurate flood peak computation (90% accuracy is achieved).
* Flood hydrograph at any river confluence can be computed.

¢ Flood alerts were given to CWC and D
~ - Inundation simulations were done using /
| — B

i



Estimation of Grid-wise, Periodic Water Balance Components Through Hydrological Modelling

Daily Water Balance Components at 9 min Grid level

1Jun -15 Sep 2013 _ _
Daily Mean (India) Water Balance Components
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Showmelt Runoff Forecasting in Himalayan basinsusing RSinputs
Using Energy Budget approach

Snow Cover Area AWIFS / MODIS satellite data Premnacs

Glacier Cover Area AWIFS satellite data

Land Surface Temperature MODIS satellite data (8-Day LST product MOD11A2)

e

Incoming Solar Radiation f(elevation,slope,aspect,Julian day, lat., long.)

Bhuntar UtlE‘j
Net Longwave Radiation f(LST) - (MODIS satellite data, 8-Day LST product _
MOD11A2) Bhakra %
Snow Albedo MODIS satellite data (Daily SCA Product MOD10A1)
Land Cover AWIFS satellite data
Snow persistence Index MODIS satellite data (8-Day SCA Product MOD10A2)
DEM Cartosat / SRTM data
Land Cover
Discharge, Rainfall data CWC- Field data

I Deciduous forest
I Evergreen forest
[ Other land

I Water bodies

Seasonal Showmelt Forecast issued for the period April-May-June 2013

% 529 watt-hour

AWIFS data showing the snow cover area during 2013

(;f :k‘r»*"‘ TR g
i\
Alaknanda 2,320
hagrath o0 Snow cover during 1-8 ey 2013
Beas 800 100%
Chenab 6,520
Sutlej 3,700
Yamuna 960

Forecast issued on 15t April




Inventory and monitoring of glacial lakes & water bodies in
Himalayan region of Indian river basins
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Basin wise distribution
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Hazard Assessment of South Lhonak Gacier lake in Skkim Himalaya

f/f\f“\ Earthen Dam/Embankment Breach Analysis (Froehlich Method)
e \\\ - .
. E DAM breach Parameters computed: Average Breach Width, Time to Peak, Peak Flow, Volume of
water stored above breach at the time of failure, etc.
Topographic parameters computed: River cross section profiles along the river (using CARTO 10m
DEM), manning’s roughness parameters (using LULC of 2010).
Sikkim state
boundary
\9 Hydraulic parameters computed: Velocity of flow, water level, and discharge of flow at every
b A oL cross section, flood hydrographs for different scenarios {tor assumed possible depth of water’in
st (EheaRenBERE sonaindo Y, the lake), and flood inundation simulations under different scenarios.
/ 27° 55’ latitude \
Mean Elevation: 5150 m (msl) Modelling Environment: MIKE 11 and HEC RAS
Average slope nearlake: 3%
Volume of water: 12.2 MCM (when depth is 20m) ~
22.9 MCM (when depth is 30m)
36.2 MCM (when depth is 40m)
Travel time for 47 km sireich: 2 to 3 hours WH
Peakdischarge: 3069 cumecs (when depth is 20m}) o
6106 cumecs (when depth is 30m) J
10000 cumecs (when depth is 40m)

[N T

Growth of the lake as viewed by RS Satellites

,f_{ﬁ:\ v £ i / Bed

Simulated flood hydrographs for different Possible flood inundation simulation in case of
depths of water in the lake Sudden failure of the earthen dam (at 10000 m 3/s)

Summery of Results
- Depth of inundation varies from 3 to 5 m when the discharge is 10,000 m 3/s

- Peak discharge will occur within one hour in case of sudden failure of the earthen
dam.

- Outburst of the lake alone may not cause any flood problem in the area. It may have
impact if this is added to the floods caused by rainfall in the downstream of the lake.

- No prominent villages , settlements, bridges etc. were noticed within the floodplains of
the studied river stretch



Water Resources Engg - WHAT SPACE CAN DO

Remote Sensing Airborne Systems GIS + Econometric Models
(High Resolution Imaging & Survey)  (LASER / Photogrametry) (Linking Socio -economic variables )

« Mapping/Monitoring » 3D Terrain Modeling » Targeting Beneficiaries

rechnoloaical Environmental/ Societal International/
J oticta Geo-political

Ecological . :
Challenges Integrity Dimensions Dimensions




