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We coupled a hydrologic model Variable Infiltration Capacity (VIC) with the Hydrologic Engineering Center River Analysis System (HEC-RAS-2D) to
model the compound 1mpact of flood drivers 1n the Tap1 River basin, India. Our modelling framework consists of two distinct phases; firstly, we calibrate
and validate the VIC simulated daily stream flow of the Tap1 River using the data observed at the Sarangkheda gauge (upstream of Ukai Reservorir).
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calibrating the HEC-RAS-2D model the Tap1 River was segmented into five reaches depending on gauges located along the river (Kakrapar Weir, Ghala, Epiht;lkt ;re:dmmage - Ksat, | Saturated hydraulic conductivity for layer 3 | mum/day | 110000 | 2784 PN
. . . . . : P, ‘ - Ore : ; 5-30 , . .
Kathor Bridge, Singanpur Weir, and Nehru Bridge). Thereafter, the channel roughness values are adjusted at all segments simultaneously by altered caquation — Observed discharge —— Simulated discharge %‘)2' A
Saturated hydraulic conductivity | mm/day | 1-10000 . . : . .
continually to follow the relation between observed and simulated flows and water levels. _ Calibration (2005-2012):Validation (2013-2016)1 | -5
\n Ukai Reservoir E E |
» = oonsitve parameter "’; %30 A
Study area E E -
z %‘3 £ i Sarangkheda 01 . .
= < 2, 5 2005 2010 2015
LTB MTB UTB Hydrological modelling 2 s Date 4] g Date [months]
= Threshold = 5% ’
Z y I ; 10000 -
aQ Inputs Source | 04 , : —_
. = 2010 ',
3 w/"}. Elevation https://srtm.csi.cgiar.org/srtmdata/ Model Paramters Date [daily] ma 1000 -
arang S | k’f %;:.ﬁ;}ﬂ‘ | https://daac.ornl.gov/VEGETATION/guides/ . . —
T LULC Decadal_LULC_India html Results: Hydraulic Modelling S0
/ - = 100
7 e - ) . . Slope https://srtm.csi.cgiar.org/srtmdata/ 10,5 Stage hydrogaph: Singanpur Gauge " Stage hydrogaph: Kathor Gauge Stage hydrogaph: Kakrapar Gauge E
:vj] B “ 1 ' . 391% | Rin=097 - ;)];’S;z:liaz;sv“g (mé 12| RMSEn=043m _53.5] RMSE,=0.11m 3 |
o) : https://www.fao.org/soils-portal/data-hub/soil- =9 RMSE,;, = 0.65 m S 11 R?yp=10.97 E 57 5] Rp=099 * v 10
“z, Soil maps-and-databases/harmonized-world-soil-database-v12/en/ %8.5: PBIAS,;, =-0.88 % i: 1o PBASw T304 E PBIAS,p =0.04 % D
N L https://www.imdpune.gov.in/Clim_Pred_LRF _ §785: % 9] _ j:) 505 1 — : : - -
Gauge (WL) i am Precipitation New/Grided Data_Download.html §675_ o 3 QV/LJ/\W £ 495, L 0 25 50 75 100
A Gauge and WL https://neo.gsfc.nasa.gov/view.php?datasetld= 6 | X/ 6l v 48.5 ' ' ' - - - :
S (Q ) 0 150km Leaf Area Index O Percent time flow equalled or exceeded
Y 4 Ukal Dam l l - - ﬁw@o\/ 1““%10\/ \}0%10\/ 00‘86910\/ 0%56910\/ \3)5"'&0\/ \:\se"m\/ f)w%mox e o @‘&w QuSQQ’m\/ o a8 - 20% ,g\%e‘ﬂpx ,ng%l e ,,)\,W@ Ob‘se& O%SQQ’L \3)5691 629"
| | | | | | https://neo.gsfc.nasa.gov/view.php?datasetld= Time [hours] Time [hours] Time [hours]
73°E 74°E 75°E 76°E 77°E 78°E Albedo MCD43C3_M_BSA 1
:m 190000000: Flow hydrogaph: Kakrapar Gauge __ 10/ Stage hydrogaph: Nehru Bridge Gauge 14 Stage hydrogaph: Nehru Gaug_e
73°E 73°30'E 74°E £ 8000 { RMSE,, = 174.72 ms* = RMSE,;, =1.24 m z 12 2\43153)9—7 1.08 m
— | Rz = — Q| R%,=0.85 A — w="0.
. . %7000. Ko =057 T PBIAS,, = 32.37% 7 3 PBIAS,y = 10.18% 0.75 -
7 HYdallllC modelllng = 2888_ PBIAS,;, =-1.87 % T 20 | > 3 [
> S 4000 » = 6 -
o 23-Aug-2012 to 18-Sep-2012 Z 3000 2 4|l M | / \M\ Wil 2 6 O
~ X 1000 Upstream B.C 2000 | = \\ \\ \ \ 24 = 0.50 -
10 pstream B.C. § Downstream B.C. 1000 | | 2 \ \ | UL
_ 0 : : : : : 2
m& — > ,ﬁw@gﬂjw@gﬂ:’;\)@0\}:;ep’lo\}’::Semoni;:l&li:se"lo\}0% %10\}0100 %10\}&0 %lo@\’%oo ’LQQ’@QQ loxlf’go lg\}o%og 10&10100 62\,06 P 60500 60906 6\:500 6\:\00 O 2 5
O é 4 Time [hours] LN N T R Mw@‘)o gw@@ 3?\\)9}0 o o SP‘\)%’LO
o0 5 3 Time [hours] ° T *
= g, ime [hours]|
; E -\JUL—r\J A 73°F 73°30'E 0 |- . . . .
= : 0 160 260 360 460 560 600. 0 ' ' ' ' X 1000 1 10 100 1000 10000
5 0 5 10 15 20 25 P B =3
3 e [hr e fmin] n = 0.025 n=0.015 & 0.025 n=0.025 | 1
z Discharge [m’s™ ]
. @\
M ——— Channel bed profile e
X 1000 = 0 ———  Water surface profile !
Sarangkheda Daily Flow Time Series Sarangkheda: Flow Duration Curve —
20 . _— 10000 =
— ' O
—~ en > TN . ' . . .
= 15 E 1000 2 e N ~——r” The VIC model simulation considerably reproduces
Sl iy o 7
% 10 5 100 £ = Rt LR the seasonal peaks at the Sarangkheda Gauge.
= 8 % ‘ Oﬂ S0utn £as onc
fm) 5 3 10 oo "'W ~ | : :
A h bl u A J M o LL T River loneitudinal nrofi] e The HecRAS model etficiently capture the flood plain
O ] 1 l p ver Ongl udina pro 11C South West Zone OQ);Q . .
oo - - ; Y I Pa— | p and hydrological processes both high and low flow
Date [Daily] Percent time flow equalled or exceeded b 30 Di stg(r)l ce [km] 90 conditions




