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Course Objectives

“+ To know the potential sources, origin, occurrences of
water resources

* To understand the concepts of water resources
prospecting, water quality mapping and conservation

¢ To learn the capabilities of Geoinformatics and its
applications for water resources targeting,
guantification, budgeting and management

¢ To learn the Geological Technology and Geoinformatics
In understanding the functions of aquifers and
groundwater movement

¢ To learn the basics and applications of hydrogeological
models.



MTIGTO0604: GEOINFORMATICS IN WATER RESOURCES MANAGEMENT --- 4 Credits

1. Surface Water Resources: Hydrological Cycle - Global Distribution of Surface water Bodies — Drainage
Morphometry — Sources of Surface water — Snow, Rainfall and groundwater table. Modelling assumptions - choice
of equation - phenomena and model geometry - choice of variables and parameters - data and knowledge
acquisition - model building — calibration and verification, results presentation. 12Hrs.

2. Geoinformatics in_Surface Water Resources: Satellite data based Surface water budgeting and
Quantification — Automated drainage Mapping Using DEM — Spectral Response Pattern of Water — Water quality
mapping and monitoring using Remote Sensing — Infra Red data based Water Quantity Forecasting — Water
guality Mapping and Monitoring using satellite data. 12 Hrs.

3. Groundwater Resources: Groundwater Origin & Occurrence: Sources of Groundwater — Classification of
Groundwater. Aquifer Types: Crystalline Aquifer, Sedimentary aquifer, Unconsolidated Sedimentary Aquifer,
Geomorphic aquifer. Darcy’s Law in homogeneous and heterogeneous media, Groundwater quality, Application of
H and O isotopes in groundwater studies; Targeting: General Investigations - Geological mapping- Geological
Cross sections - Well inventory — Geophysical Methods — Drilling and Exploration - Pump tests - Groundwater
Assessment and Budgeting - Issues and conservation Strategies. 16 Hrs.

4. Geoinformatics in_Groundwater Resources: Geoinformatics and evaluation of lithologically controlled,
Structurally controlled and Geomorphologically controlled aquifers — Concept of Hydro geomorphic mapping.
Natural and Artificial recharge site selection - detection of site specific mechanisms — Quantification of allowable
recharge. 12 Hrs.

5. Hydrological Models: Surface Water Hydrological Models: Snow melt Runoff modeling — GIS based Runoff
modeling — Various hydrological models using Geoinformatics. Models for Inter watershed water transfer.
Groundwater models: Stochastic — MOD Flow- Linear — Finite Element Modeling. 12 Hrs.

6. Current Contours: (Not for Final Exam only for Discussion): Hydrogeological Information System;
Hydrological models in GIS, Use of Digital Imaqe Processing methods for surface water prospecting; Use of high
resolution DEM tor surface water quantification; Use oi tracers to understand the aquifer characters, recharge
behaviors and contaminant transport through groundwater.




Course outcomes

After the successful completion of this course, the students
are able to:

v Understand the availability, sources and importance of the water
resources prospect for both surface and groundwater resources using
Geoinformatics technology

v Determine the types of aquifers, their characteristics and their
recuperation ability

v" Delineate suitable sites and mechanisms for natural and artificial
recharge

v Understand the application of Geoinformatics technology for surface
and groundwater resources exploration, targeting, quantification,
budgeting, conservation and management

v Learn the application of Geological technology and Geoinformatics
tools in developing various hydrological models.
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Unit-6: Current Contours :
Geoinformatics in Water Resources
Management

6. Current Contours: (Not for Final Exam only
for Discussion): Hydrogeological Information
System; Hydrological models in GIS, Use of Digital
Image Processing methods for surface water
prospecting; Use of high resolution DEM for surface
water quantification; Use of tracers to understand
the aquifer characters, recharge behaviors and
contaminant transport through groundwater.




WATER RESOURCES
BUDGETTNG

Ambedkar S Krithiga N K & Tharun Raj S U
6 Yr. Int. M.Tech. GTG - 8" Semester (UG) Major Project Work -May 2023

Under the guidance of Dr.K.Palanivel
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AlM
The aim of this study is to carry out water resource budgeting in Kodaganar
watershed, covering parts of Dindigul and Karur districts, Tamil Nadu.

OBJECTIVES
The main objectives of this study are:

1

2.
3.
4.

Estimation of volume of surface runoff
Quantification of volume of water in surface water bodies
Quantification of volume of groundwater in the aquifers
Calculation of quantum of water need for the major needs of Kodaganar
subwatersheds, such as,

I.  Per capita water need

ii. Agricultural water need and

iii. Industrial water need.
Delineation of water availability versus water need, and classification of sub-
watersheds as,

I.  Water excess sub-watersheds,

ii. Neutral sub-watersheds &

iii. Water deficit sub-watersheds and
Suggest pragmatic geospatial action plans for sustainable water resources
management in Kodaganar watershed.

12/25/2024 RS&GISnNWM_DrPInK_DRS_BDU 9
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12/25/202.

WS NO. | sheet runoff | AREA sqm_ | Runoff n.m | _Runoff vol | RunoffMCM

—

w N

452.855644
452.855644
452.855644
452.855644
452.855644
452.855644
433.517276
452.855644
452.855644
452.855644
452.855644
452.855644
433.517276
452.855644
452.855644
452.855644
452.855644
390.136184
433.517276
432.544387
383.048227
406.479849
452.855644
414.709157
473.063442
406.479849
406.479849
452.855644
506.046852
406.479849
406.479849
406.479849
433.517276
452.855644
622.683511
452.855644
433.517276

695.968261
LOE ORRIR1

10295585.32
14963697.8
40767367.65
115788882
33600574.04
10700024.72
107797055.8
33745972.31
12313669.95
34531988.51
81772031.33
70324240.69
215727116
21170573.18
55543693.16
19594249.34
27492260.35
422783573.3
191735909.2
55409934.93
42747343.58
23442855.76
8406430.751
30261307.68
22521152.12
22760923.36
25335845.99
19185352.73
7161882.726
47358946.14
2082821.673
3818910.426
6523022.242
1572714117
5436001.477
7876504.175
4215210.922

1411332.169
20777049 Q

0.452856
0.452856
0.452856
0.452856
0.452856
0.452856
0.433517
0.452856
0.452856
0.452856
0.452856
0.452856
0.433517
0.452856
0.452856
0.452856
0.452856
0.390136
0.433517
0.432544
0.383048
0.40648

0.452856
0.414709
0.473063
0.40648

0.40648

0.452856
0.506047
0.40648

0.40648

0.40648

0.433517
0.452856
0.622684
0.452856
0.433517

0.695968
N ROEORQ

4662413.927
6776395.012
18461732.55
52435649.19
15216209.61
4845566.592
46731885.99
15282054.04
5576314.94
15638005.91
37030925.95
31846729.34
93521431.65
9587213.561
25153274.96
8873366.412
12450025.28
164943169.9
83120829.05
23967256.33
1637429417
9529048.458
3806899.616
12549641.39
10653933.74
9251856.679
10298510.84
8688195.276
3624248.206
19250457.25
846625.0383
1552310.131
2827842.833
712212.4649
3384908.487
3566919.374
1827366.756

982242.3958
207929274 74

4.662414
6.776395
18.461733
52.435649
15.21621
4.845567
46.731886
15.282054
5.576315
15.638006
37.030926
31.846729
93.521432
9.587214
25.153275
8.873366
12.450025
164.94317
83.120829
23.967256
16.374294
9.529048
3.8069
12.549641
10.653934
9.251857
10.298511
8.688195
3.624248
19.250457
0.846625
1.55231
2.827843
0.712212
3.384908
3.566919
1.827367

0.982242
20 792977

20
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WS_NO Shape_Area SATU_THICK GW_VOL GROUNDWATER PORE GWVOL_MCM
VOLUME (CUBIC
METER

1 10295585.15 495 35.5 365493272.7 25584529.09 25.584529
14963697.83 56 12.5 435 650920855.8 45564459.91 45.56446
40767367.66 50.5 135 37 1508392603 105587482.2 105.587482
115788883.1 335 12 215 2489460987 174262269.1 174.262269
33600573.94 245 17 7.5 252004304.5 17640301.32 17.640301
6 10700024.64 19 18 1 10700024.64 749001.7245 0.749002
107797055.6 16.5 14 2.5 269492639 18864484.73 18.864485
R 33745972.43 15 15 0 0 0 0
9 12313669.82 19.5 19 0.5 6156834.91 430978.4437 0.430978
34531988.76 28 27 1 34531988.76 2417239.213 2.417239
81772031.41 16 15.5 0.5 40886015.71 2862021.099 2.862021
70324240.25 21 20 1 70324240.25 4922696.818 4.922697
215727116.8 26 12 14 3020179635 211412574.5 211.412574
21170572.93 25 24 1 21170572.93 1481940.105 1.48194
55543693.16 38.5 18 20.5 1138645710 79705199.69 79.7052
19594249.32 29 12 17 333102238.4 23317156.69 23.317157
27492260.38 30 12.5 175 481114556.7 33678018.97 33.678019
422658232.7 33 12 21 8875822887 621307602.1 621.307602
191753407.3 335 17.5 16 3068054516 214763816.1 214.763816
55387535.53 28 16 12 664650426.4 46525529.85 46.52553
42795812.51 42 135 285 1219680657 85377645.97 85.377646
23442855.58 41 16.5 24,5 574349961.7 40204497.32 40.204497
8406430.999 435 17.5 26 218567206 15299704.42 15.299704
30261307.69 40.5 20 20.5 620356807.6 43424976.53 43.424977
22521152.07 425 17.5 25 563028801.7 39412016.12 39.412016
22760923.36 315 18 135 307272465.4 21509072.58 21.509073
25335845.9 31 27 4 101343383.6 7094036.851 7.094037
19185352.82 30 16.5 135 259002263 18130158.41 18.130158
7161882.714 35 14.5 20.5 146818595.6 10277301.69 10.277302
47358946.4 34 16.5 17.5 828781562.1 58014709.34 58.014709
2082821.59 28.5 17 115 23952448.28 1676671.38 1.676671
3818910.423 29 17.5 115 43917469.87 3074222.891 3.074223
6523022.254 30 135 16.5 107629867.2 7534090.703 7.534091
1572714.114 35 115 235 36958781.68 2587114.718 2.587115
5436001.57 33 10.5 225 122310035.3 8561702.473 8.561702
7876504.24 31 11 20 157530084.8 11027105.94 11.027106
4215211.126 29 10 19 80089011.39 5606230.798 5.606231
1411332.151 28.5 10.5 18 25403978.72 1778278.51 1.778279
29777042.44 31 135 17.5 521098242.7 36476876.99 36.476877
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Subwatershed number | Percapita water need | Industrial water need | Irrigation water need Total water
(million cubic meter) | (Million cubic meter) | (Million cubic meter) need(Million cubic
meter

1 686.6 695.6
2 0.02 0.1 235 236
3 0.03 0.1 30.03 30.1
4 0.1 0.3 88.4 88.8
5 0.4 1.5 269.7 271.8
6 6 0.07 0.2 716 71.9
7 0.02 0.1 22.05 22.1
8 8 0.4 1.4 209.3 211.1
9 ] 9 0.1 0.5 72.9 73.6
10 0.04 0 23.9 23.9
11 0.1 0.5 58.7 59.4
12 0.3 1.2 171.7 173.3
13 0.2 0.9 154.4 155.6
14 0.8 2.9 465.7 469.6
15 0.08 0.2 35.2 35.6
16 0.2 0.6 95.6 96.4
17 0.09 0.7 35.1 35.9
18 1.6 8.5 474.6 484.7
19 0.4 6.5 495 .4 502.4
20 0.2 7.8 393.2 401.2
21 0.2 1.2 110.6 112.06
22 0.9 0.73 37.4 39.0
23 0.1 0.8 62.5 63.4
24 0.04 0.2 215 21.7
25 0.1 1.2 62.2 63.6
26 0.1 0.8 27.04 27.9
27 0.1 0.8 38.0 39.03
28 0.1 0.8 47.8 48.8
29 0.1 0.6 47.5 48.3
30 0.03 0.2 17.06 17.3
31 0.2 1.8 75.1 77.2
32 0.01 0.1 4.8 4.9
33 0.01 0.1 10.5 10.6
34 0.03 0.2 10.1 10.3
35 0.005 0 0.7 0.7
36 0.01 0 4.08 4.09
37 0.02 0 9.6 9.6
38 0.01 0 1.8 1.8
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SUSTAINABLE WATER MANAGEMENT PLANS for Kodaganar Watershed

The drainages of 18!, 24 and 3" orders can be used to share the water available in excess from the
Water Excess Subwatersheds numbered as: 1, 2, 3, 15, 18, 35, 36 and 39 to the adjacent Water

Deficit Subwatersheds.

In order to identify the supply drainages for water diversion and the upstream side Water Excess
Subwatersheds, the Slope & Lineament maps can be considered carefully.
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CONCLUSIONS

By incorporating the satellite and collateral data in GIS,

1. Runoff volume is estimated for every subwatershed using Curve Number method

2. Quantum of static water available in major lakes has been estimated and totaled for every
subwatershed

3. Volume of groundwater available in the hardrock aquifers in this study area, i.e. Kodaganar
watershed has been estimated and converted to every subwatershed

4. By cumulating the surface water volume and groundwater volume in every Subwatershed, the
volume of water availability has been tabulated and shown as a map.

5. Then, the Subwatershed wise water requirement for the three major uses such as domestic
use, irrigation use and industrial use are estimated for the study area.

6. Finally, the Subwatershed wise water resources budgeting has been done by delineating the
water excess, neutral and deficit conditions in subwatersheds of Kodaganar watershed

/. Then, according to the location of excess and deficit subwatersheds, the Water resources
management planning method has been suggested.

8. From this study, it is concluded that the remote sensing satellite data, DEM and collateral data
from different sources are very much useful for quantification of available water resources and
determination of water requirement, so as to make a water resources budget for an area.

9. GIS plays a crucial role in mapping, analyzing, quantification, and management planning for any
area.

10.A holistic and newer methodology for water resources budgeting and management is devised

for this study area which can be replicated for any other area in our state / country.
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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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FEMA Flood Map Service Center : Welcome!

Looking for a Flood Map? @

Enter an address, a place, or longitude/latitude coordinates:

Enter an address, a place, or longitude/latitude coordin

Looking for more than just a current flood map?

Visit Search All Products to access the full range of flood risk products for
YOUr community.

About Flood Map Service Center

The FEMA Flood Map Service Center (MSC) is the official public source for flood hazard information produced in

support of the National Flood Insurance Program (NFIP). Use the MSC to find your official flood map, access a range of
other flood hazard products, and take advantage of tools for better understanding flood risk,

FEMA flood maps are continually updated through a variety of processes, Effective information that you download or

print from this site may change or become superseded by new maps over time. For additional information, please see

the Elood Hazard Mapping Updates Overview Fact Sheet
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CONCLUSIONS:

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

s Groundwater resources prospecting & accurate
targetting for setting up bore holes for immediate
exploitation,

Runoff and Aquifer Volume estimation,

Aquifer function modelling

Groundwater Pollution mapping and monitoring and
Planning for conservation and management.
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Many more applications have also been tried and succeeded such
as, Modelling of Groundwater level modifications, Harvesting of
Flood water for GW recharge, Water Resources Information
System, etc., using Geoinformatics Technology.

GIT is also being effectively used for implementation and
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