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08MTRS-32: REMOTE SENSING & GIS IN WATER RESOURCES

Surface Water Resources: Hydrological Cycle: (Rainfall, Infiltration, Runoff, Evapotranspiration) — Global
distribution of Surface Water bodies — Surface Water Budgeting/Quantification using Satellite Infrared data
— Spectral Response Pattern of Water.

Drainage morphometric analysis: Drainage mapping and analysis (from Satellite data, Automated
Drainage Mapping using DEM, Drainage Morphometric Analysis) Water Quality Mapping and Monitoring
using Remote Sensing.

Groundwater : Basic Principles of Groundwater Hydrology

Crystalline Aquifer Systems: Characteristics, Mapping of Crystalline Aquifer Systems, Lithological,
Regolith and Fracture Pattern Mapping and Modelling, Geophysical Surveys and GIS based Geospatial
modelling of Crystalline Aquifer System

Sedimentary Aquifer Systems: Characteristics, Artesian and subarteisian conditions, Mapping
Techniques using Geoinformatics.

Geomorphic Aquifer System: Hydro geomorphic mapping through Satellite Raw and Digitally processed
data — Ground water quality (Rock — water interaction, pollution, etc).

Natural and Artificial Recharge: Site Selection for Natural and Artificial Recharge on Geological criteria,
Detection of Site Specific Mechanism for recharge through GIS Applications)

Groundwater Modelling: Geospatial Modelling of Groundwater Systems — Stochastic — Flow — Linear —
Finite - element Modelling.

Integrated Watershed Development and Management: Conjunctive analysis of Surface and
Groundwater — GIS based Watershed wise Water budgeting — Integrated Watershed Planning — Water
Resources Information System.

10. Case studies: Remote sensing and GIS in water resources — Case studies.
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Prepared By

" Space Applications Cantre (IS]
&
' 'Hnmachal Pradesh Remote Ser

July 16 2004 July 21, 2004 July 26, 2004
Temporal Variations of the Lake extent using AWIFS

The quantum of blocked water stored in this temporary reservoir was estimated
later to understand the danger and the official were trained by the SAC,
Ahmedabad on this methodology & how to safeguard the people in its
downstream. 5



o. 2004

W

v -

T
i

WA 004 - A RS&GISNSGWH DrPalanivelk C




STUDY - 6

Inter-Watershed Transfer
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After working out the surface water potential, groundwater potential, natural
recharge, artificial recharge was done to suggest strategies for inter-watershed
transfer

The aerial extent of rechargeable formations, volume of rechargeable
formations total thickness of unsaturated zone, volume of recharge formations
available for recharge, volume of allowable recharge etc were worked out.

To workout the volume of rechargeable formations, the aerial extent of
rechargeable formations was multiplied with the depth to bedrock data. The
water level data was multiplied with the area of artificially rechargeable
formations to arrive the volume of rechargeable formations available for
recharge.

As the area exposes mostly Gneisses, the storage coefficient of 0.23 or 23 %
was taken as allowable storage. The data arrived at column 7 was multiplied
with 0.23 to arrive the volume of allowable recharge (column 8)

The total water potential available as run-off was less than the volume of
allowable recharge (column 8) the said watershed was declared as deficit
watershed. Instead, if the run-off was more than volume of allowable recharge,
then it was declared as water surplus watershed
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ANNEXURE - I1

INTER WATERSHED TRANSFER

2
WATER-
SHED
No

3
SURFACE
WATER
POTENTIAL

4

AREA OF

ARTFICIAL

RECHARGEABLE
FORMATIONS
IN MM?

5

VOLUME OF
RECHARGEABLE
FORMATIONS

IN MCM

6
THICKNESS
OF UNSATU-
RATED ZONE

INM

7

VOLUME OF
RECHARGEABLE
FORMATIONS
AVAILABLE FOR
RECHARGE

IN MCM

8
VOLUME OF
ALLOWABLE
RECHARGE

IN MCM
(Storage
coeflicient)

9

REMARKS
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40.690
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15.074
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39.181

12.398
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ANNEXURE - II (Contd...)

INTER WATERSHED TRANSFER

1 2 3 4 5 6 1 £l 8 9
SL.No | WATER- | SURFACE | AREA OF VOLUME OF | THICKNESS  |VOLUME OF VOLUME OF | REMARKS
| SHED WATER | ARTFICIAL RECHARGEABLE |OF UNSATU- [RECHARGEABLE | ALLOWARBLE
No  |POTENTIAL | RECHARGEABLE |[FORMATIONS  |RATED ZONE |FORMATIONS RECHARGE |
* | FORMATIONS | IN MCM | INM AVAILABLE FOR | IN MCM
| IN MM? IRECHARGE | (Storage
[ IN MCM coeflicient)

t 15.970 | 839.248 10.50 | ~550.757 126.674 yDEFICIT

| 13.600 | | 975.040 | 11.00 | 487.520 | 112.130 | DEFICIT

[ 36.900 81.835 [ 2618.720 | 10.50 859.268 [ 197.632 DEFICIT

| 30.700 [ 30.375 | 364.500 | 11.00 | 334.125 76.849 ‘DEFICIT
\ |

?‘ 11.900 27.099 541.980 ‘ 5 | 338.738 3 77910 | DEFICIT

695.598 | 159.988 DEFICIT

, : ‘
7.400 | 58.848 | 1647.660 9. ' 529.605 121.809 ‘DEFICIT

3.700 [ 2.163 69.216

‘ 27890 | 81.835 | 1964.040

| .
15.141 ‘ 3.482 iSURPLUS
382.433 | 87.960 iDEFICIT

|
6.400 50.991 [ 1733.694

9.700 3.908 ‘ 132.872 ‘ ; | 25.402 5.842 !SURPLUS

12.500 | 59.989 i2159.604 569.896 131.076 ‘DEFICIT

57.700 30.963 | 743112 j
| | |
| 29.600 5.325 | 127.800 |
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Disaster due to Flooding
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Flooded

areas in
Tamil Nadu

- Mapped
using

MODIS
data
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Microwave Remote Sensing Data Showing
Water Logged Areas in Tiruchirappalli Region
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Moderate Flood Vulnerable Areas

Flood Affected Areas

D Ward Boundary
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Moderate Flood Vulnerable Areas

Flood Affected Areas

D Ward Boundary
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through favourable
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STUDY - 8

GIS BASED
DRAINAGE MORPHOMETRIC
ANALYSES &
RUNOFF ESTIMATION
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STUDY - 9

Groundwater
Prospecting



For prospecting and developing of groundwater,

GROUNDWATER DEVELOPMENT
Groundwater Prospecting

a

new methodology of assigning Ranks and Weightages to
various geo-systems was adopted.

Sl No. ltem Rank_( Maximum
Weightages)
1 Lithology 2
2 Lineament Density 2
3 Geomorphology 2
4 Slope 1
5 Regolith 2
6 Landuse/Land 1

Cover




[ METHODOLOGY — GROUND WATER TARGETING (RANKS / WEIGHTAGES) ]
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Weightages for Rock Types
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Groundwater Prospect and Groundwater Quality Maps prepared under RGNDWM scheme
of NRSC & MoWR for Gundar Basin, Tamil Nadu, Maharashtra, Kerala, Goa, Andaman &
Nicobar, Rajasthan
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GROUND WATER PROSPECTS MAP

(PREPARED FROM SATELLITE IMAGE INTERPRETATION WITH LIMITED FIELD CHECKS )
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Part of South Andaman

GROUND WATER QUALITY MAP ;

( PREPARED BASED ON STATISTICAL ANALYSIS OF LEGECY GROUND WATER QUALITY DATA )
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Groundwater
Targeting

4/17/2024 RS&GISNSGWH_DrPalanivelK _C
EEEEEEE



STUDY - 10
Groundwater Targeting using Well

Inventory data in GIS

5 Basic steps involved are:

« Date base Generation

« Normalization / Standardization
 Rasterization

 Pixel based addition and

« Groundwater target delineation

Through Pump Test/well inventory, calculate
» Transmissivity (T)

» Permeability (K)

» Specific yield (S) and then

(X-Xmin)

*09) +1

(Xmax — Xmin)

smpdnverted Water levied ANk vH preaianivelk c 40

ERS_BDU



GSROUNDWATER PROSPECTING ’

I. AQUIFER TARGETING 1l. AQUIFER FUNCTION MODELING

GENERATION OF NUMERICAL DATA BASE FOR 240 GRIDS

B il
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GENERATION OF GIS IMAGES

.
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1
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]

STRETCHING THE DATA FROM 1 TO 100 J

l

er, AVERAGE AND CONTOUR THEM I

GENERATION OF GIS IMAGE
ON MORE THAN MEAN AREAS

1
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LITHOLOGIC
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AND
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BY
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l
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CONTROL-
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SUBSURFACE
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GIS INTEGRATION AND GENERATION OF IMAGE
SHOWING OVERALL AQUIFER FUNCTIONS

FIGURE 3.15 METHODOLOGY FLOW CHART




TRANSMISSIVITY, SPECIFIC CAPACITY, PERMEABILITY AND

TABLE 4

WATER LEVEL DATA

(Sample Data)

1
GRIDNO

2
TRANSMI-
SSIVITY

3
TRANSMI-
SSIVITY
STRETCH-
ED DATA

4
SPECIFIC
CAPACITY

5
SPECIFIC
CAPACITY
STRETCH-
ED DATA

6

PERMEARB-

ILITY

7
PERMEAB-
ILITY
STRETCH-
ED DATA

8
WATER
LEVEL

9
WATER
LEVEL
INVERSE
DATA

10
WATER
LEVEL
INVERSE
STRETCH-
ED DATA

NN ===

L
H>H

18
55
44
30
35
24

<-)|—-p—nu--l\)»—-»—a:

0.546
0.169
0.209
0.306




GROUNDWATER TARGET AREAS

(T.K.S & 1/WL MAXIMA ZONES)
(WESTERN GHATS REGION, TAMIL NaDuy)

LEGEND

GROUNOWATER TARGETS

(ZONES OF TRANSMISSIVITY,
PERMEASILITY AND STORAGE
CO-EFFICIENT MAXIMA AND
SHALLOW WATER LEVEL)

-OI'NEQ AREAS
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STUDY - 11

AQUIFER FUNCTION
MODELLING

4/17/2024 RS&GISNSGWH DrPalanivelK C

4
ERS_BDU B ) aCﬁ(



LITHOLOGICALLY CONTROLLED
AQUIFERS
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AQUIFERS CONTROLLED BY N
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GROUNDWATER TARGET AREAS

(T.K.S & 1/WL MAXIMA ZONES)
(WESTERN GHATS REGION, TAMIL NADU)

LEGEND

GROUNOWATER TARGETS
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AQUIFERS CONTROLLED BY
STRUCTURES

(WESTERN GHATS REGION, TAMIL NADV)
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STUDY - 12

Groundwater
Quality Modelling
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oTUDY =17
WATER RESOURCES
INFORMATION SYSTEM

SPATIAL DECISION
SUPPORT SYSTEM - SDSS
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Credibility of WRIS

« Easy to access and readily available
iInformation in a single mouse click or
two.

 More useful for Planners, Administrators
and users having no knowledge on GIS.

« Simple to make any type of spatial
gueries and

» Useful in quick and easy Decision
Making spatially.
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CONCLUSIONS:

Geoinformatics technology is a very efficient and cost effective
one for,

e

*

Surface and Ground water resources targetting,
Runoff and Aquifer Volume estimation,

Aquifer function modelling

Surface water Pollution mapping and monitoring and
Planning for conservation and management.

e

*

e

*

e

*

e

*

Many more applications have also been tried and succeeded such
as, Modelling of Groundwater level modifications, Harvesting of
Flood water, Water Resources Information System using
Geoinformatics Technology.

It is also being effectively used for implementation and monitoring
phases too.
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