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Abstract; [ Objective | The Taihu Lake Basin is a highly developed economic region in China and a typical area with prominent
imbalance between supply and demand of water resources. The aim is to estimate the multi-year average surface water resources
in the Taihu Lake Basin based on its geographical distribution, underlying surface types, and hydrometeorological conditions.
[ Methods ] A zonal coupling modeling method was proposed, dividing the basin into the upstream hilly area and the middle-lower
plain area. The Xin’ anjiang three-source model and the runoff generation and concentration method based on underlying surface
classification were used respectively to estimate the surface water resources from 1956 to 2020. The reliability of the result was
verified through reservoir runoff simulation and a one-dimensional hydrodynamic model. [ Results]The result showed that in the
upstream hilly area, runoff simulation achieved an average coefficient of determination of 0.76, with relative errors controlled
within £7%. In the middle-lower plain area, water level simulation yielded an average coefficient of determination of 0. 88, with
better fitting performance in wet years. The model estimated the multi-year average surface water resources at 17. 854 billion m’
which was 10. 6% higher than the 16. 15 billion m’ reported in the Second National Water Resources Survey and Assessment and
2. 1% higher than the 17. 481 billion m’ average in the water resources bulletins from 2006 to 2020. [ Conclusion] The zonal
coupling model demonstrates good applicability and reliability for estimating surface water resources in the Taihu Lake Basin.
Differences between the model result and the “Second Survey” result primarily stem from the extended rainfall series, optimized
runoff estimation method in the western lake area, and underlying surface changes. Future research should consider developing
dynamic parameterization schemes to improve the model’ s estimation capabilities.

Keywords: Taihu Lake Basin; surface water resources; runoff simulation; Xinanjiang model; one-dimensional hydrodynamic
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Fig. 1 Schematic diagram of water conservancy estimation zoning in Taihu Lake Basin
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Table 1 Basic information of water conservancy zoning and land use types in Taihu Lake Basin km?
IKH 53X JENIpA Kk KoH L FB
WP X 7478.10 723.71 2152.83 3 100. 66 1 500. 90
REGEKX 4028.50 229.77 949. 83 908. 60 1 940. 30
IoFT P85 i T X, 4 312. 10 714. 68 548. 48 1304. 81 1744.13
X 3 158.20 2 396. 61 36. 19 412. 14 313.26
el 7 552.40 647. 42 2007.22 2 346.31 2551.45
Wivh i X 5954.50 264.91 460. 89 4 486. 86 741. 84
TP IX 4 614.00 285.74 652.02 913. 16 2 763. 09
THARIX 2 449.00 146. 82 508. 33 559.38 1234. 46
& it 37 097. 81 5262. 84 6 807. 46 13 472. 54 11 554.97
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Fig.2  Area proportion of different underlying surface types in water conservancy zoning of middle and lower reaches of plain
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Table 2 Rice irrigation regimes

HoOX | kFEAEK EEAM/A-A sk AW/ A-H Hp/mm Hy,/mm H,/mm B/mm - d”! a
16 Y 06-19 06-23 200 10 5.00 2 1.00
B 06-24 06-30 50 30 20. 00 2 1.35
A3 07-01 07-19 30 20 1.30 2 2.00
PINi Syt JE 07-20 08-04 30 20 1.30 2 2.00
Z i 08-05 09-03 40 30 1.30~1.40 2 2.00
i 09-04 09-16 50 30 20. 00 2 1.30
B 09-17 10-30 20 10 0.00 2 1.05~1.30
T H 06-12 06-15 200 40 20. 00 2 1.00
R 06-16 06-27 80 60 40 2 1.00
S5 M 06-28 07-28 30~40 20~30 1.15~1.30 2 2.00
WL Sy JE 07-29 08-06 0 0 1.40 0 0. 00
il 08-07 09-04 10~50 40 30. 00 2 1.45~1.50
il 09-05 09-11 40 30 20. 00 2 1.40
WA 09-12 10-27 10~30 10~20 10. 00 2 1.05~1.35
L 06-14 06-23 200 10 5.00 2 1.00
BT 06-24 06-30 50 30 20. 00 2 1.26
Sy M 07-01 07-19 30 20 1.52 2 2.00
S Sy fE 07-20 08-04 30 20 1.86 2 2.00
Z 1 08-05 09-03 50 40 30. 00 2 1.56
Eiii 09-04 09-16 50 30 20. 00 2 1.61
WA 09-17 10-20 20 10 0.00 2 1.50
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Fig. 3 Calculation area of one-dimensional hydrodynamic model
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Table 3  Statistics of reservoir runoff estimation results
s % | & B H ik E KIZ K Vb K I B LK PR
- AHXFRE/ % | BHETERE | MXRZE/% | BEtERE | MXRZE/% | BEEREC | MHXIRZE/% | TR R
2008 18. 89 0.58 8.53 0.97 17.05 0.63 11.95 0.77
2009 -11.28 0.53 -7.65 0.52 -13.58 0.41 -4.73 0.94
2010 6. 66 0.56 18. 41 0.71 19. 10 0. 49 27.55 0.79
2011 5.95 0. 86 -3.65 0.42 13.71 0.78 27.27 0.91
N 2012 -15.30 0. 68 -16.59 0.72 -1.90 0. 86 -6.74 0. 90
M 2013 12. 41 0.85 -2.48 0.84 -16. 88 0.82 -12.30 0. 88
2014 9.23 0.57 -4.32 0.73 27.17 0. 67 16. 88 0.85
2015 -13.60 0.61 4.49 0.76 -22.02 0.53 -4.54 0.82
2016 4.35 0.79 -9.59 0. 66 4.83 0.88 6.55 0.95
o 1.92 0. 67 -1.43 0.70 3.05 0. 68 6. 88 0.87
2017 -0.90 0. 80 10. 44 0.78 6.21 0. 68 6.08 0. 80
e 2018 7.62 0.74 4.58 0.73 5.98 0.84 -3.79 0.77
2019 0.25 0.76 2.17 0.77 -5.08 0.98 6.20 0. 86
o 2.33 0.77 5.73 0.76 2.37 0. 83 2.83 0. 81
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Table 4 Parameters of Xinanjiang three-source model
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Fig. 4 Daily runoff simulation for different reservoirs using Xin’ anjiang three-source model in 2019
*®5 FERXREHFRITESH
Table 5 Calculation parameters for saturation-excess runoff generation in plain areas
IKFN G X A/km? K UM/mm LM/mm WM/ mm B C M PL/mm - d”
KB BIX 4028.5 0. 960 20 90 130 0.11 0.17 0.01/0.2 40
R 785 i X 4312.1 0. 960 20 90 130 0.11 0.17 0.01/0.2 40
woIX 3158.2 0. 960 20 90 130 0.11 0.17 0.01/0.2 1 000
B 1 X 7552. 4 0. 960~0. 965 20 90 130 0.11 0.17 0.01/0.2 30
HZRX 2 449.0 0. 925 20 90 130 0.11 0.17 0.01/0.2 40
P X 2 165.0 0.925 20 90 130 0.11 0.17 0.01/0.2 40
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Fig.5 Simulation results of water level stations in 2016

®6 EBRNERERTEERSKWREKTRQHRITL

¢ m’

Table 6 Comparison between rainfall-runoff model calculation

results and Taihu Lake Basin water resources bulletins

100 million m®

# R AR AAXRZE/ %
2006 136. 64 130. 40 4.79
2007 154.73 155. 40 -0.43
2008 178. 30 175.70 1.48
2009 219.21 222.00 -1.26
2010 191.03 187. 10 2.10
2011 176.55 174. 80 1. 00
2012 213.42 207. 30 2.95
2013 137.99 139. 90 -1.37
2014 223.72 204. 00 9.67
2015 319.38 311.60 2.50
2016 401. 54 404. 40 -0.71
2017 207.28 183.70 12. 84
2018 228. 81 204. 00 12. 16
2019 231.78 204. 10 13.56
2020 234.24 292. 30 -19. 86
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