J. Lake Sci.(#ia#5),2017,29(5); 1238-1244
DOIT 10. 18307/2017. 0522
© 2017 by Journal of Lake Sciences

—HiE S MR EIR BRI B K EKREE

FORE B R, FER,H DA
TR 2K SOK BRI B, HE 30 210098)

Ht

B 5 T

7 OF TR SRR, A0S 2 880 23 [8] 3 A SR AR 57 H A 3 R s TR AR SOR 20K RS B0 )
SR — B R E KT IEN G ST IR RS B K B AR A R BOC R, DL ER IR Gk Y #) 1 ph 7K 37K
S (A A . S5 R AR T v B I T B 4 AR s 1 Pl K RS K A e A B A3 A, A 22 A S s B 2 AR T ) S8
HEATUE KBS, RIS RIS ST 1 i 7 A5 B 1 BIAR A RDL A 2R 12T 1k LA B BL Al R v B T
VA 11 Pk K A R 28 1] A1, 29 0 A AT ) 4 R S5 1 R S ) .

KB SE A 5 B KRR B IR R A sOK SO B 22 TR AY 5 Bl i b

A method to obtain the spatial distribution of free water storage capacity based on topo-
graphic index
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Abstract. Obtaining the spatial distribution of free water storage capacity is a significant matter for distributed hydrological model.
In this paper, the free water storage capacity, a parameter that has a significant effect on the simulation results of model, was se-
lected as a research object. We have established the function relationship between topographic index and free water storage capacity
to get the spatial distribution of free water storage capacity. And then this method has been applied in Chenhe Catchment which is
located in Shanxi Province. Its spatial distribution of free water storage capacity could be derived by the method. A distributed mod-
el, Grid-Xin’anjiang model, is obtained based on the spatial distribution of free water storage capacity. Application of the model to
the Chenhe Catchment in Shanxi Province shows that this method is effective. This method, based on the laws of physic, can calcu-
late the spatial distribution of free water storage capacity with higher accuracy. Thus, it provides a solid basis for development of a
distributed model.
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Fig.1 Relationship between topographic Fig.2 Relationship between topographic
index and soil moisture storage capacity index and free water storage capacity
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Fig.4 Comparison between simulated summation Fig.5 Spatial distribution of free water
curve of free water storage capacity and calibrated storage capacity in Chenhe Catchment
summation curve of free water storage capacity
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Tab.1 Results of flood simulation
Uk G Femi/ Sclizin, HRERR, ?f/ﬁif?’ﬁ STk, TR BRI/ ﬂ’%fﬂﬁﬂtl‘ﬂ e
mm mm mm RIE/ % (m®/s) (m?/s) % w2/m REL
RE 2003082622 140.10 89.37 106.72 19.41 628 713 13.46 1 0.75
2003090319 68.13 67.47 61.88 -8.29 740 658 -11.06 -1 0.96
2011080301 44.20 36.91 42.56 -5.65 390 433 -11.00 0 0.88
2005070106  94.00 40.57 36.30 4.27 373 310 16.90 -1 0.81
2010072101 85.62 53.63 67.84 26.50 623 638 2.40 0 0.82
2006090308 27.30 20.01 21.34 -1.33 328 267 18.50 -2 0.81
2011091520 123.33  110.36 88.42 -19.88 1200 1102 -8.17 -1 0.82
2009081814  51.50 39.04 34.97 4.07 267 245 8.20 -3 0.71
2010071508  40.70 16.05 15.05 0.99 198 183 7.70 -2 0.93
BE 2005092520 232.38  175.64 205.43 17.14 1740 1624 -6.69 3 0.64
2010081820  71.63 29.21 32.24 9.99 647 697 7.74 -1 0.66
2010082218  55.89 52.59 62.75 19.33 585 582 -0.53 -1 0.91
2003091711  100.55 76.52 86.01 12.4 694 767 10.55 -2 0.87
2011091008 68.16 57.61 61.61 6.93 865 770 -10.96 2 0.93
2008071909  97.48 27.53 31.85 15.69 618 605 -2.03 3 0.62
2012070720  67.40 33.09 39.89 —-6.81 386 374 3.10 -2 0.83
2012083013  133.76 84.75 74.28 -12.34 1710 1417 -17.13 1 0.90
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Tab.2 Comparison between calculation of Grid-Xin’anjiang model and Xin’anjiang model
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2005092520 -6.7 3 0.64 15.0 -4 0.63
2010081820 7.7 -1 0.66 11.1 -3 0.68
2010082218 -0.5 -1 0.91 4.9 2 0.89
2003091711 10.6 -2 0.87 1.2 0 0.80
2011091008 -11.0 2 0.93 18.1 -3 0.90
2011091520 -2.0 3 0.62 13.3 1 0.95
2008071909 3.1 -2 0.83 17.7 -2 0.82
2012083013 -17.1 1 0.90 34.9 -4 0.80
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Fig.6 Simulated result and measured result of flood in September 3-9, 2003 and August 22-27, 2010
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