NIC:. ooy mammmHas D
—u Nansen-Zhu International Research Centre (NZC)

Evaluation of routed- runoff from land 'sUrface models
and reanalyses usmg observed streamflow in Chma river
basins

Aihui Wang and Yue Miao




Flood events in China, 2

Background

7.18-22,
Inner Mongolia

China, continental monsoon climate i QR

 Offline, land surface models (LSMs),
reproduce streamflow in large river basins

« Many runoff products exist, but
guantitative evaluation and inter-
comparisons are very few for China

8.16-20, Anhui  8.27-9.1,

Source: 2018 Major natural disasters report uan.gdong
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Runoff products
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VIC-CNO05.1 runoff, VIC4.2.d which has the newest parameterization schemes, driven by station-based

atmospheric forcing data, and soil parameters from high resolution soil datasets based on field survey.
More details about it seeing poster - Estimates of the terrestrial hydrology for the conterminous China during 1961-2017
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Simulated runoff vs GRDC in JJA during 1980-2009
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Hydrological stations in China during 1980-2008

Total drainage area (10*km?) :
| Huali river basin: 27;

50°N- Yangtze river basin: 180;

* S 71 Yellow river basin: 75.
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/J‘J Which are prone to floods
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40°N NorthWest

Selected stations:
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The CaMa-Flood routing model

* Driven by daily runoff (surface + subsurface)
« Horizontal water transport: diffusive wave equation
 Floodplain inundation dynamics

e Channel depth and width: empirical equations +
satellite-based river width dataset (GWD-LR).

( min=2,max=14 ) min=0.01,m@ 0 20 40 60 80 100 120 140 160 [m]

(a) Sub-grid parameters

(a) Channel depth (b) Channel width (c) Floodplain Elevation profile
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Simulated streamflow vs Obs in JJA during 1980-2008 ‘
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CFSR, catch magnitude of
observed streamflow, in the
middle and lower reaches of the
Yangtze, in purple
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NCEP, and MERRA-2
underestimate the streamflow
In the Yellow river
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Performances vary with
source products, station
locations (upper/lower),
and river basins

L« Upper stream stations,

better, with clear seasonal
cycles

VIC-CNO05.1, JRA55,
and ERAIl/land, better

« Hual and Yangtze river,
better




Monthly streamflow In Yangtze river
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Standardized Deviations (Normalized)

Taylor diagram for monthly streamflow
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NSE and RE

(T Stmtons [ e e i i A MRS

1-Huai_Wangjiaba NSE
2-Huai_Bengbu l\l;S];il
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 The VIC-CNO05.1, JRA5S5,
« While the CLM-NCEP and MERRA-2 products are relatlvely worse
S | G
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efficiency (NSE):
— 1, better; <0,
unrellable,

Relative error (RE):
— 0, better.

ERAIl/land, and CLM-CFSR products are relatively better
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(b) Huai River Basin Total: 27 x10* km? | — VIC-CN05.1
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CLM-NCEP smallest
. Huai river basin, largest,
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1980 1985 1990 1995 2000 2005 The 1998 ﬂOOd event on the

Yangtze river basin is clear




The 1998 Yangtze river flood in JJA
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Monthly streamflow and precipitation anomalies

The 1998 Yangtze river flood
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The breakout of streamflow anomalies in Yichang and Datong2 stations represents the
1998 flood event, which can be partly explained by the increased precipitation
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Conclusions

« Compared to the gauged streamflow in China river basins, the simulations of VIC-
CNO05.1, JRA5S5, and ERAI/land are better, while MERRA-2 and CLM-NCEP

are relatively worse;

* The simulated streamflow of eight products perform better in the upper stream

stations and large river basins with abundant water resources;

 Although large uncertainties exist in the simulated inundation area of eight
products, the timing and spatial pattern of the 1998 Yangtze river flood can be

well simulated.
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