0577-6619/2009/67(1)-0028-34 Acta Meteorologica Sinica S Z¢ Rk

B 7k —dae%ﬁL_TEIIEi’J’jﬂﬁ%EﬂZEFi’J’éin
M—MSELATR

XN & THET AFE F F°
LIU Jingmiao' DING Yuguo® ZHOU Xiuji' LI Yun’

L P EAGR AR . JLat, 100081

2. MAE B TRRAFRIRE R, BA, 210044

1. Chinese Academy of Meteorological Sciences, Beijing 100081, China

2. Nanjing University of Information Sciences and Technology . Nanjing 210044, China
2007-09-26 W H » 2008-03-20 g [a].

Liu Jingmiao. Ding Yuguo, Zhou Xiuji, Li Yun. 2009. A parameterization scheme for regional mean runoff over heterogeneous
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Abstract Based on the consideration of regional mean runoff as the difference between regional mean rainfall and infiltrations of
surface soil layer over an arbitrary mesoscale region, a parameterization scheme for regional mean runoff over heterogeneous
land surface under climatic rainfall forcing is presented. Surface soil infiltration and its spatial distribution for an arbitrary re-
gion can be accurately estimated with the fitted spatial probability density function (PDF) from the regional rainfall observa-
tions, and the mathematical description of soil water infiltration processes and its experimental expressions, and based on those
theoretical and experimental expressions, a statistical-dynamic estimation scheme for regional mean runoff was developed. In
other words, regional mean runoff may be considered as the difference values between mean rainfall and infiltrations over a giv-
en heterogeneous land surface region, and the mean infiltration for the region may be calculated from two parts of infiltrations
for saturation and non-saturation areas. In the physical process for water cycle of land surface, the soil water infiltrations occur
where there is certain water resource over a given underlying surface. When the atmospheric precipitation falls on the ground
surface, a portion of rain waters is first trapped by surface plant cover and adsorbed by surface soil, and then the residual por-
tion of rain waters may form the surface runoff. This suggests that the key for estimating soil surface runoff is to estimate the
storage of soil waters. A parameterization scheme is developed by deriving the water infiltration expression from the soil water
flux equation, and by deriving the heterogeneous soil water content and the regional mean runoff expression over heterogeneous
land surface under climatic rainfall forcing from the PDFs of describing spatial distributions of soil water and rainfall, respec-
tively. The reliability and feasibility of the parameter scheme expression for regional mean runoff are confirmed by comparing
the estimated results of the Yangtze River delta mean runoff in 1996 by both the parameter scheme and mosaic method.

Key words Regional mean runoff, Heterogeneity of land surface, Probability density function, Atmospheric rainfall forcing
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Table 1 The hydraulic parameters for each types of soil
k(cm/s) ¢s (em) B 7
Wt 0.0176 —12.1 1.05 0.395
ikt 0.0007 —47.8 5.39 0. 451
Hiik 1 0. 00025 —63.0 8.52 0.476
K 4 0.00013 —40.5 11.4 0.482
0.42
0.40+
0.38r
. 0.361
g
£ 0.34}
1%
0.32
0.30r
0.28¢
0.26 — :
Jan Mar May Jul Sep Nov
Bl 1 3G A AE S A 4EAE 4k A . mm)
Fig. 1 Annual variation for critical saturation

values of soil S* (unit; mm)
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Table 2 Monthly mean evaporation flux and other parameters for the region of the Yangtze River delta(1996)

Ay 1 2 3 4 5 6 7 8 9 10 11 12
Ep 11,0 21.5 52,1 91.0 125.0 123.9 137.5 126.1 82.6 52. 4 26. 0 16. 8
S+ 0.27 0.30 0.34 0.37  0.393 0.392 0.40 0.39  0.368 0.342 0.31 0.29
S 1.27  1.41 1.63 1.78 1.87 1.867 1.90 1.87  1.75 1.63 1.46 1.36
T B (mm) 0.996 1.15 1.56 1.62 1.60 1.56 1.66 1.45  1.57 1.39 1.21 0.92
- H R 7K (mm) 5.97  6.36 12.30 6.49 14.53 11.35 18.32 10.90  8.88 13.77 8.31 5.61
- P42 3 (mm) 4,98 5.21 10.71 4.87 12.9 9.79 16.79 9.45  7.32  12.38 7.10 4.99
IR (V) 83.30 81.90 87.30 75.06 88.98 86.20 90.90 86.70 82.30 89.90 85.40  84.40
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Fig. 2 Annual variations of regional mean daily
rainfall (solid line) . soil water infiltrations (dot line)

and runoff (dash line) in mm
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Table 3 The comparison of experiment results of regional

mean runoff using the method of this paper and mosaic method

H X8 R Mosaic J7 1% R* iR

6 H4H 0. 86230 0. 85880 0.010

7HS5H 0. 89850 0. 89920 0.001

7H 10 H 0.92303 0.92350 0.001
10H 7H 0.94240 0. 93320 0.010
10 H 25 H 0. 65240 0. 66067 0.010
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