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Abstract

Large-scale river hydrodynamic model act as fundamental tool for many scientific applications related to water cycle, biogeo-
chemistry, and carbon cycle. Even though process representation in the physically based hydrodynamic models has improved
significantly in recent times, due to many error sources the uncertainty reduction and evaluation remains a key issue. Previously
most of the research focused on the evaluation of hydrodynamic model considering single variable only i.e., discharge due limi-
tations related to models and data availability. The recent advances in hydrodynamic modelling and remote sensing helped to
overcome limitation. Some recent studies performed calibration and validation considering multiple variables but were unable
to integrate them into a single evaluation score due to different spatial and temporal dimension of variables and thus make it
hard to judge the overall performance. Here, we have evaluated the performance of Catchment-based Macroscale Floodplain
(CaMa-Flood) hydrodynamic model over Amazon basin considering multiple variables i.e., discharge (Q), water surface eleva-
tion (WSE) and flooded area (FA) for a topography data multi-error removed improved terrain (MERIT) DEM. We proposed
an evaluation method and introduced a metric “overall basin skill score” (OSK) to integrate the performances due to multiple
(three here) variables considering their spatial distribution via a sub-basin approach and provide the evaluation on a scale of 0
to 1. The integrated method showed the robustness in the method and able to detect the best river channel depth parameter
set with maximum OSK of 0.57, whereas the evaluation using single variable proved inadequate due to different sensitivity
of variables and maximum metric score were obtained for many parameters sets. The proposed method enables a balanced
evaluation of different variables and proved useful to integrated multivariable model evaluation with reducing the chances of
getting the right results due to wrong reasons. Preprint related to this work: https://doi.org/10.1002/essoar.10506596.1



A NOVEL APPROACH FOR EVALUATION OF
HYDRODYNAMIC MODEL BY INTEGRATING
- PERFORMANGE FOR MULTIPLE VARIABLES

e | i

Je 0, LU

V ad | M i o T
A O MEETING o #SOCIETY



A #~1 || FALL

MM\ID MEETING

A'NOVEL APPROACH FOR EVALUATION OF HYDRODYNAMIC MODEL BY
INTEGRATING PERFORMANCE FOR MULTIPLE VARIABLE

More Probable

same Value Performance Contour — Single variable

Single Variable -7

1
1
I (a) Discharge (b) Water Surface Elevation (c) Flooded Area (a) Q (SRTM; NNSE,,, = 0.8) (b) WSE (SRTM; NNSEs = 0.5)  (c) FA (SRTM; NNSE,; = 0.42) (b) OSK = 0.61
1 0.62 — 038 0.54
1 5
= E %’ 0.60 035 0.49
3 2 kS
s 5 z 0.59 031 0.44
S Less Probable ; 0.57 028 0.39
Same Value 3
(Discharge, WSE, Flood s 0.56 024 0.35
Extent) P
L 0.54 021 0.30
g (d) Q (MERIT; NNSEy, = 0.74)  (e) WSE (MERIT; NNSEays = 0.53) (f) FA (MERIT; NNSEug = 0.44)  (d) OSK = 0.57
Model Observation g 053 017 025
_________________________________ 1 &
I 1 0.51 014 0.20 i, < 5
| e River Runoff || Discharge Water Surface Flooded Area | a0 50 't =it R
DEM (90 m) Channel Forcing (Point Elevation (025°, GIEMS) Depth at River Mouth -
1 Parameter (0.25°) 11 Observation) (Point Observation; B 1 o _a Z
A R 5
| " : H : : .
. Coood oo : HE Performance Contour — Multivariable Integrated
oo 1l . H
: 1 : H Hon | (a) 15 Subbasins () 25 Subbasins (e) 35 Subbasins {g) Q (MERIT; NNSEp = 0.72)  (h) WSE (MERIT; NNSE,u = 0.5) (i} FA [MERIT; NNSE,,, = 0.39) () OSK = 0.52
H . (0.1°) 1 =
. : v = < 0.51
I Discharge, WSE, Flooded Area i : : : | g ose [EB) s "
| (Amazon Basin) 1 : : . I H o /é;?‘ - 4 o 7”4« e s
. H . . H . = X 0.46 i e 4
X : TR : : = SRRy A ;
= - 4 = 0.46 }:nm ; 0.44 . ‘{ [
: T ;
: H 042 %
: H 0.42 e
= S 0.38
e 0.37
E 0.34 -
£ 0.34 [ . ] [ E ] ] |
g 030 2] 0.0 0.1 02 03 0.4 05 0.6 0.7 0.8 0.9 10
E i
0.26 0.30 Skill Score

40 50 30 40 50
Depth at River Mouth

SCIENGE

Subbasin
Scale
_Evaluation

|
|
| 1 K 1 m 1 n
l_. SJ;N;::"QE ._l | OSK = EZ Wo x — Z NNSEq,;; + Wyysg X ;Z NNSEysg,ij + Wea X NNSEpa [&SUCI ETY

=1 j=1

Overall Basin Skill Score (OSK)
Average Over Basin



THANK YOU

- Closing sentence or contact information

'SCIENCE
i SOCIETY



