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| Th/e 19th Natlonal Congress of the Communist Party of China made
strategic arrangements for Digital China in 2017.
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implementation

The Ministry of Water
Resources is now
promoting the
construction of digital
twin river basins.
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Digital Twinning Watershed
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O Buha River Basin
Area: 14, 484 km?
Annual Runoff: 1482 million m?
Proportion of Total Runoff: 66.5%
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O Shaliu River Basin
Area: 11,066 km?
Annual Runoff: 283 million m3
Proportion of Total Runoff: 12.7%

[ 2020-8-25
[ 2050-12-31
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v Climate Change
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- 43196.99 ——1956-20044F ,
- ——2005-20214F “What will happen
-------- Linear (1956-2004F) | in the future ?
T Y A N Linear (2005-2021%F)
v’ LUCC
_ y = 0.2102x + 2771.3 / j Water use
A3 y=-0081x + 3355 \: R
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BEkzsa)iE{E Precipitation Input (Recorded & Climate

pattern)
Digital twinning the river system u Rk
| . Parameter interpretation
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Water level change of Qinghai Lake

(Water balance equation) « Runoff simulation result
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Five steps for the river basin digital twinning

1 2 3 4 o

Hydrological modelling Parallel computing for

Coding for binary tree for each element the watershed

Binary tree structure
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Calibration Validation

Main parameters in Shaliu River basin

201111 2011711 2012171

2012711 201¥11

201411

201511

201571 20164171 201871 2019171 2019771 2020/1/1 2020771

Bf[E] (day)

Comparison of simulated and observed discharge of Shaliu River

® correlation coefficent RZ ® Nash efficiency coefficient Ens

ID Sensitivtiy Parameter Unit of the parameter  Value
1 PKV0 m/h 0.0009
2 PKV1 m/hr 0.0013
A i :
4 PKH1 m/hr 0.97
5 PKH2 m/hr 0.0016
6 UTHETA1 m/hr 0.15
7 Non-sensitive =~ UTHETA2 m/hr 0.35
8 parameters MTHETA1 m/hr 0.2
9 MTHETA2 m/hr 0.325

2 _ 2 ns - _

R2_ ( ?:1(Qsim,z'_ésim)(Qobs,i_éobs))z‘ E =1 ?—I(Qobs,i_gsim,i)z
— & 2
?21 (Qsim, i-Qsim) ?21 (Qobs, z'_Qobs) ?:1 (Qobs, i_Qobs)
> Calibration: 2=0.84 ; E,=0.81; Validation: R2=0.86 ; £,.=0.84

» The runoff simulation results from 2011 to 2020 show that the mode

accuracy is reliable.
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BfiE) (day)
Comparison of simulated and observed discharge of Buha River

Main parameters in Buha River basin

1D Sensitivtiy Parameter Unit of the parameter  Value > Calibration: 2=0.74 ; E,=0.72; Validation: RZ=0.71 ; £,.=0.67
1 PKV0 e R » The runoff simulation of Buha River basin is accurate on the
2 PKV1 m/hr 0.0013
3 pjf;‘zi‘tve‘;s PKV2 m/hr 0 whole, but the discharge have a phenomenon of "low before
4 PKH1 m/h 0.97 N ] . | i
g precipitation and high after precipitation" , especially in 2018.
5 PKH2 m/hr 0.0016
6 UTHETAL1 m/hr 0.15 The reason maybe the snow and glacier melting under the
7 Non-sensitive UTHETA2 m/hr 0.35 . .
o paramere R, . 02 changing temperature weather, which leads to a large flood peak
9 MTHETA2 m/hr 0.315 error.
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4 scenarios:

SSP1-2.6: 456.2mm: SSP2-4.5: 464.5mm
SSP3-7.0: 465.0mm; SSP5-8.5: 465.9mm

The precipitation under medium and high carbon
emission scenarios is higher than the low emission
scenario. The average annual precipitation for the
medium and high emission scenarios is 465mm,
and the average precipitation in the low emission

Climate Model - - I .
L2l ARSI scenario is 456mm. Compared with the annual
MIROCS 439.4mm 455.8-467.7mm average precipi_tat-ion In the past and the future,
there is a certain increase compared to the past.
MRI-ESM2 443.0mm 470.8-491.3mm
IPSL-CMG6A-LR 441.7mm 426.8-465.9mm
MIROCG4F-F- 1) [ K Fifili MRI-ESM24F-F 35 [ /K Tl IPSL-CMGA-LRAF-F- Yy [ /K 1 ik
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3212
IPSL-CM6A-LR
— SSPI126 v’ Based on the above precipitation
1208 _ —— SSP245 scenario (IPSL-CMB6A-LR) , the
—— SSP370 water level of Qinghai Lake will
—— SSP585 continue to rise.
v For most majority of the
3204 2036-2048 scenarios, the rising rate will slow

down.

v" The most likely period for the
water level exceeding 3198
meter is between 2036 and 2048.
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O The measured water surface area of Qinghai Lake in 2020 was 4488.8 km?, and the estimated water surface area in

2050 is 4915.3 km?, which increased 426.5 km? compared with 2020. The average annual increase is 14.2 km?. There

are three positions that increase significantly, the estuary of Buha River (2A), Quanji River (2B) and Shaliu River (2C).

O The infrastructure construction in these three areas should consider the future submerging impact.
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| m Digital Twinning Watershed could provide a platform to simulate the past hydrological processes, in
addition, it also could help us project the future scenarios. Of course, there is uncertainty for future
estimation.

B The digital watershed model was constructed in Qinghai Lake Basin, based on which the water level
change was estimated in the next several decades before 2100.

B The water level of Qinghai Lake will exceed 3198 meter between 2036 A.D. and 2048 A.D., which should
have great impacts on the surrounding pastures, especially in the delta of Buha River and Shaliu River.

LB S

Make reat efforts on climate change adaptation
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Your Attention!




