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No. SWHD/NIH/2025-26  

Date: April 17, 2025 

Superintending Engineer,  

Flood Management Information System Centre 

Irrigation and Water Resources Department, Govt. of UP  

 

Sub.: Additional maps for the report “Flood Plain Zone (FPZ) Delineation of the Ganga River from 

Unnao to Ballia” 

Ref.: Our letter No. SWHD/NIH.2023-2024 dated 20-12-2024 

 

Sir, 

The report of study “Flood Plain Zone (FPZ) Delineation of the Ganga River from Unnao to Ballia” 

was submitted with reference cited letter. Additional maps and brief discussion are enclosed herewith.   

 

With Regards, 

 

 

 

 

Head, Surface Water Hydrology Division 

National Institute of Hydrology, Roorkee 
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ANNEXURE R2



Flood Plain Zone (FPZ) Delineation of the Ganga River from Unnao to Ballia 

 

The broad scope of this report was to demarcate the flood plain of the river Ganga from Unnao to 

Ballia corresponding to once in hundred years return period flood.  

The digital data of 798 GB of 1 m grid size (pixel resolution of 1 m and vertical accuracy of 0.5 

m) Digital Elevation Model (DEM), obtained from the Survey of India (letter No. 4189/39-

ED(कोर्ट केस) dated 7/8/2024) was provided to NIH, Roorkee by the Irrigation and Water 

Resources Dept. Govt. of UP (336/मु0अभि0(सु0प्र0सं0)/2024-25, dated 8/8/2024). This DEM is 

having 1 m pixel resolution (horizontal resolution/grid size) and 50 cm vertical accuracy as per 

SOI. 1 m contour interval map (vector data) is generated from this DEM was also provided by the 

survey of India. The raster data i.e. DEM is used in the hydraulic modelling software (HEC RAS) 

to represent topography. Surveyed river cross-section and embankment data provided by Irrigation 

and Water Resources Department Govt. of U.P.  were also used in the HEC RAS model. The HEC 

RAS model is calibrated by comparing simulated and observed water levels of historical events.  

Flood corresponding to once in hundred year return period at six gauging sites of Central Water 

Commission (CWC) were estimated from the historical annual maximum flood data using L-

moments based flood frequency approach.  

The estimated floods corresponding to once in hundred year return period are provided as input to 

the calibrated HEC RAS model. The flood inundation extent was simulated using the HEC RAS 

model. The simulated flood inundation extent was compared with maximum flood inundation 

extent from satellite data from Joint Research Centre (JRC) and Remote Sensing Applications 

Centre, Uttar Pradesh [RSAC,UP (NRSC)]. 

The final hydraulic model result shows small islands within the flood extent causing inundation 

gaps. These gaps have been filled to get final inundation boundary area. It is observed that the gap 

filled inundation extent from hydraulic model (HEC RAS) mostly encompass the inundation extent 

of satellite-based approach. The KML file and tabular value of coordinates (Longitude, Latitude) 

are also provided for ground truth verification and demarcation. The following sample maps have 

also been given here for reference: 

1. Delineated flood plain overlaid on 1 m contour from SOI- Part I 

2. Delineated flood plain overlaid on 1 m contour from SOI- Part II 

3.   Delineated flood plain from Unnao to Balia overlaid on 0.5 m DEM from SOI 

4. Delineated flood plain overlaid on 1m Contour map from SOI (District Prayagraj, Sheet 

No. G44P15N) at 1:10000 Scale 

5. Delineated flood plain overlaid on 1m Contour map from SOI (District Prayagraj, Part of 

Sheet No. G44P15N) at 1:4000 Scale 

6. Delineated flood plain overlaid on 1m Contour map from SOI (District Mirjapur, Sheet 

No. G44Q08B) at 1:10000 Scale 

7. Delineated flood plain overlaid on 1m Contour map from SOI (District Mirjapur, Part of 

Sheet No. G44Q08B) at 1:4000 Scale 
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8. Delineated flood plain overlaid on 1m Contour map from SOI (District Varanasi, Sheet 

No. G44R03N) at 1:10000 Scale 

9. Delineated flood plain overlaid on 1m Contour map from SOI (District Varanasi, Part of 

Sheet No. G44R03N) at 1:4000 Scale 

 

It is recommended that the flood plain zone lines should be put on web portal for easy excess to 

the public and various developmental activities. Irrigation and Water resources Department U.P. 

should keep in his custody DEM, 1 m Contour maps and Flood Plain zone boundary and other 

relevant maps and GIS data for future use.  
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Delineated flood plain overlaid on 0.5 m DEM from SOI

±

SCALE   1:4,00,000

0 25 50 75 10012.5
Kilometers

Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

1

2

3

Legend
District Boundary 0.5m DEM from SOI

Elevation (m)
High : 546

Low :50

196070
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Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

Delineated flood plain overlaid on 1m Contour map from SOI 206071
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Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

Delineated flood plain overlaid on 1m Contour map from SOI

125 0 125 250 375 50062.5
Meters

SCALE  1:4,000

±

DISTRICT: PRAYAGRAJ
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Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

Delineated flood plain overlaid on 1m Contour map from SOI 226073
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25
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"N

Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

Delineated flood plain overlaid on 1m Contour map from SOI

125 0 125 250 375 50062.5
Meters

SCALE  1:4,000

±

DISTRICT: MIRZAPUR

236074
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Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

Delineated flood plain overlaid on 1m Contour map from SOI 246075
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83°11'30"E

83°11'30"E

83°11'0"E

83°11'0"E

83°10'30"E

83°10'30"E

25
°23

'0"
N

25
°22

'30
"N

25
°22

'30
"N

25
°22

'0"
N

25
°22

'0"
N

25
°21

'30
"N

25
°21

'30
"N

Flood Plain for once in 100 year
Without Embankment

!H Coordinates at 200m

Delineated flood plain overlaid on 1m Contour map from SOI

125 0 125 250 375 50062.5
Meters

SCALE  1:4,000

±

DISTRICT: VARANASI

256076
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