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Background

[ Real-time discharge estimation at different locations of a river reach has
always been a challenging task.
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Objective

To develop and evaluate an integrated remote sensing-
hydrodynamic (RS-HD) model framework for river
discharge estimation at any scantily gauged river reach.




Study Area

O Geographical area = 39,269 km?
O Average annual rainfall = 1238 mm
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1.

3.

The reach shown alongside is the main channel of
the Bramhani river from which water is extracted
for industrial and agricultural activities.

Although there are four gauging stations available
along the reach, the Bolani station (marked “red” in
the Fig.) is defunct since 1997.

This ungauged section of the river reach, covering
nearly 120 km from Panposh to Gomlai, gives rise
to water sharing conflicts among the stakeholders.

Hence, there is an urgent need of establishing an
RS-based Virtual Monitoring Session (VMS) to
measure the discharge at this defunct station
(Bolani) which is an attempt to resolve the water
management issues among the stakeholders.
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Schematic Representation of RS-HD Framework
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Concept of RS-based Discharge Estimation

NIR Band

=Water pixel
l C/W increases with the presence of water
and, hence, of discharge

—Water pixel

(Brakenridge et al., 2007; Tarpanelli et al., 2012; Tarpanelli et al., 2013a)
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MIKE-11 HD-RS Setup Framework

Rating Curve Manning’ .
anning’s n :
Survey 8 Establishment of
Section l VMS
Ri
iver Model Model
Diaital Channel Calibration »| Performance
Igita Cross Section Index
Elevation Spectral
Model No Model
‘ River Acceptab Development
Delineation Network le?
Yes
Sownload Model | Routed Discharge Time
ownloa Reject idati | Series at VMS
MODIS Validation eries a (Q vike) Filtered
Images ves Implication of : (C/W.)
No : . ’ : | Correlation analysis time series
Box-Matrix > Pixel ratio — (C./W vs Q )
A X MIKE
Image Processing | method (C,/W) 1 ]
1. Reproject Fixing the W pixel at Getting the Optimal Exponential
2. Resample Gauging station & € ng ‘i © fc)c|ma > Smoothing
3. Clipping AOI others to C pixels ocation © Filter
(9 9
BY




Reach reach  Chainage Calibrated Setting up of MIKE-11 HD model

(km) Mannlng’s n - NSE = 0.54 PanPOSh — (0hS  eesenes Qmike
. 10000 | RMSE = 128.862m’/s Calibration
Jaraikela - Oto 31 0.02 | PBIAS =0.12
;"En‘ 1 MAE = 52.75 m3/s
Panposh E 8000 |
Panposh - 31to 65 0.025 £ a0
Bolani % o 1
Bolani - Gomlai 65to 114 0.03 oo _
0] e
A A A & ® P PP PP P D A0 A0 A0 A0 D A0 N oAy
= SRTM DEM-based river cross sections S 8 S O O S R S S S O i’
6000
(CS) were extracted at an interval of 1 gg::szg-ggmw/s Panposh —_—bs e Qmike
km with a total of 114 CS, which were 590 1 pBiAS = 0.19 Validation
used as input to the MIKE-11 HD % sl 7°"F
model. fo _
£ 3000 T
E ]
= The MIKE-11 HD model was calibrated 2000 1

and validated at Panposh gauging

1000 |
station which is located at 31 km ] o
downstream to the inflow boundary. °y o o ) NN A
qfo' .;5‘ 1@'* '1«“ .\ :‘\, :‘\ :Q‘ N \' x‘)’@ab%'db:\@:%' Q&‘o '&':( \:::’0 ‘b» Qw:”:‘@:’b‘@ :‘\ NQ‘ s‘b’ \’%‘ \‘ 1%' {\@\9’@ :‘:’ :b( '\

DD-MM-YYYY

() _® ’




 Return to dataset results
Search Options

Spatial
Bounding Box:
16,88, 24 78

Search Terms
MYDDGA

Temporal
Start: 20160101 0006:48
End: 20180102 10:04:53

Save Query

Feedback!

Tell us what you think,

Availability 71

NSIDC Scheduled Maintenance

Wed Nov 09 2016 20:30:00
GMT+0530 (India Standard Time)
(GMT+5.5:00) to Thu Nov 10 2016
00:30:00 GMT+0530 (India Standard
Time) (GMT+5.5:00)

Wore:

Notiree il

Reverb | ECHO

The Next Generation Earth Science Discovery Tool

Base Layer ©Global
@ North Polar Stereographic
@ 50uth Polar Stereographic
93D Globe

_

Overlays K4 Spatial Geometries

B egend

Image processing

2009 - 2016

“ 109(oud-ay ‘

“ 21eSON




Selection of Cloud-free MODIS Image
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Noise reduction filter used for spectral reflectance

where Is value of the ratio at time t .,

th+1

‘s filtered value at previous time, t
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Model Performance and Evaluation of RS-HD VMS (Bolani
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Conclusion

0 The MIKE-11 HD model was calibrated (2007-2012) and validated (2013-2016) at Panposh
gauging station with NSE values of 0.94 and 0.90, respectively.

0 The efficacy of RS-based approach to establish river discharge time series at the VMS

(Bolani gauging station) is reasonably validated (NSE = 0.72) with the MIKE-11 HD output
(2013-2016).

0 The VMS has solved the purpose of real time river discharge monitoring at defunct gauging
station at Bolani.

0 During monsoon season, the cloud cover is responsible for causing hindrance to estimate
river discharge at the VMS with RS-based approach.
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