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Tab. 1 The statistics of precipitation collected by various stations in the Urumqi River basin

1
(m) 919 1776 2130 3408 3539 3659 3805
1941~2001 1968~1996 1986~2002 1985~2002 1959~2002 1980~2002 1985~2002
) 61 29 17 18 44 23 18
s , 7
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2
Tab. 2 The original mean precipitation in the Urumgqi River basin
1 2 3 4 5 6 7 8 9 10 11 12
7.2 9.0 18.1 28.3 29.5 31.5 23.0 20.0 22.9 22.5 18. 1 12.3
22.3 27.8 56.9 92.7 119.0 123.1 105.2 70.4 64.7 51.4 50. 1 38.2
2.8 2.7 7.0 27.3 49.3 88.7 110.0 62.6 34.3 14.1 3.6 3.8
2.3 2.3 6.2 22.2 50. 7 93.9 129.3 85.9 32.3 13.3 2.9 1.9
2.7 3.7 8.4 23.8 49.3 97.5 118.4 86.2 44.9 12.0 3.0 2.3
1 2.0 2.7 5.7 17.9 52.5 100.1 124.0 83.9 23.0 12.1 2.0 1.5
1.9 2.5 5.1 18.3 49.0 97.5 121.7 77.9 24. 6 10. 4 1.6 1.4
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Fig. 2 The mean precipitation and Fig. 3 The Gaussian fitting residuals of the mean
its Gaussian fitting precipitation at observation stations
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Tab. 3 The Gaussian fitting parameters and the accuracy
a b c (R?) (RMSE)
(hx) 102. 3 6. 709 2. 151 0. 980 5.710
(zk) 122.7 6. 854 1. 963 0. 989 5. 100
(dxg) 116. 0 6. 881 2. 143 0.995 3. 264
1 (yhbe) 123.3 6.773 1. 892 0.992 4. 244
(kbd) 119.9 6.769 1. 874 0.995 3. 483
Y b
N , (D
b
. o 7(1 m)z 7(1 52,2
f() =al Xe '@ +a2Xe (3)
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Tab. 4 The real precipitation data and the result of Gaussian method
1
(mm) 390. 0 426.9 440. 6 413.5 398. 3
(mm) 406. 2 443. 2 452.2 431.0 411.9
—4% —4% —3% —4% —3%
(5.15~8.15) (mm) 260. 2 306. 3 298.0 302. 2 292.8
4.2
3 1987 6 15 8 31 C 5,
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Tab. 5 The summer rainfall data of the Urumgqi
@ River headriver region
s a (m) (mm)
. (3539) 246.9
@ ’ (3720) 254. 6
6 ) (3870) 394. 1
b ;
® , c
a,
2000m « 1, 20,
s a
s 2000m
,1987 a
D 2000m ( 6),
( 4), 6 15 ~8 31
216. 5mm,MaxRain,
F(2) = 116. 6 X ¢ Czmr (4
@) 5 6 15 ~8 31 MaxRain
, a ; A,
©) A a 7
@ s 0O b.c
4), b=6.798, ¢=2.001, 0
C D,
6 2000m
Tab. 6 The mean monthly precipitation data from stations above 2000m
in elevation in the Urumgqi headriver region
) 1 2 3 4 5 6 7 8 9 10 11 12
2000m (mm) 2.4 2.8 7.2 21.9 50.2 95.5 120.7 79.3 31.8 12.4 2.6 2.2

7

Tab. 7 The fitting parameter and the result of precipitation in Urumgqi headriver region

( m) (mm) (mm) A a a (mm)
(3539) 246.9 216.5 1. 1404 116. 6 133.0 471.7
(3720)  254.6 216.5 1. 1760 116. 6 137.1 486. 3

(3870) 394.1 216.5 1. 8203 116. 6 212.2 752.6
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Tab.8 The rainfall of the modern time and the Last Glacier Maximum at Daxigou station
1 2 3 4 5 6 7 8 9 10 11 12 (mm)
1959~2002 2.74 3.65 8.36 23.76 49.26 97.45 118.44 86.18 44.87 12.01 2.97 2.25 440. 04
0.06 0.67 4.54 19.86 56.14 102.60 121.21 92.56 45.69 14.58 3.01 0.40 132. 05
“ ”»
b
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Gauss parameter method and its application in
calculating the rainfall from the mountainous areas

ZHANG Xiao-yong', LIU Geng-nian’, LI Yong-hua’, CHEN Zheng-chao'
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. College of Environmental Sciences, Peking University, Beijing 100871, China;
3. College of Urban and Environment Science, Liaoning Normal University,Dalian 116029, Chinaj;

4, Institute of Remote Sensing Applications, CAS, Beijing 100101, China)

Abstract : Based on the seven monthly mean precipitation data averaged over years from the
Urumgqi River basin, the authors put forward the Gauss parameter model which can meet
the interpolation demand in time and space dimensions. The fitting goodness of the models
is 4%. This model builds the relationship between the Gauss function and precipitation,
according to the mathematical meaning of the Gauss function and distributional rule of pre-
cipitation, and converts the traditional interpolation into function model, advances the ap-
plication of the precipitation data, solves the problem of calculating precipitation and pre-
cipitation distribution under the conditions of the scarcity of rainfall data, especially in the
alpine mountain with sparse meteorological stations. It will significantly improve the avail-
ability of precipitation data. This paper presents the principle, derivation process and the
typical application methods, integrating with specific data.

The precipitation distribution simulated by the Gaussian function is consistent with
the actual precipitation amount. Each parameter of Gaussian function has a very clear
physical meaning. The method of Gaussian function parameter has a strong practical val-
ue, and is widely used. The details are discussed below.

As the time function of precipitation distribution, the model can calculate precipitati-
on amount of any time. Through integration of the precipitation distribution function with-
in a certain period, the precipitation amount of any time cycle can be calculated. Through
the spatial interpolation of rainfall distribution parameters of different sites, the precipita-
tion distribution function can be achieved in different regions, thereby calculating the pre-
cipitation amount of any time periods and at any time. The simplified Gauss model can
transform the estimates of three parameters into one parameter, which can meet the needs
of application in the high mountains with sparse meteorological stations, but also can cal-
culate precipitation amount in the historical period. The promoted model can be applied to
the precipitation distribution of more than one peak, which expands the application of
Gaussian parameters.

However, we must point out that the method of the Gaussian model is based on the
data of meteorological stations in Urumqi River valley. The application of models might
have some limitations, especially in this region.

Key words: Gaussian function; mountain precipitation; Urumgqi River basin





