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Fig.1 Spatial distribution of meteorological stations

over the Loess Plateau
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Table 1  Tests of significance for the established regression functions

A ABEMBH X MR BENHME SMXAR REAN

Month Number of selected variables ~ F R R?
1 6 127.476  0.930 0.864
2 5 147.958  0.927 0.859
3 6 222.460  0.958 0.918
4 3 313.158  0.940 0.884
5 5 267.235  0.958 0.917
6 4 167.372  0.920 0.846
7 5 89.856 0.888 0.788
8 3 90.871 0.830 0.689
9 4 151.737  0.912 0.833
10 3 224,791 0.920 0.846
1 7 151.732  0.948 0.899
8

12 126.319 0.946 0.895

%2 EUAXVEEEHRAREHEMNEZANRENS
Table 2 Distribution of the errors calculated from the

simulated and measured annual precipitation

RESK 5% ~ 10% ~ 20% ~ &it

Catcgory of errors ~ ° 10% 20% 30% °% Toul
EE

BE  Numberof 17 10 19 4 8 58
iTIERT stations
Before
residual BT 5 B A H
rectifying  Percentage  29.3
(%)

BRF*E  Numberof 58 0 0 0 0 58
WER

17.2 32.8 6.9 13.83 100

stations

After
residual BT i A L
rectifying Percentage 100 0 0 0 0 100
(%) :
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Table 3  Statistical parameters for station validation

it B8 Statistical parameters

BRI MERE IR (mm) HHIEE(%)
Station Correlative Absolute Relative
coefficient error error
2T Huining 0.999 5.07 1.2
ﬁﬁ.ﬁﬁ. 0.983 5.02 3.9
Hangjinhougi
& WK
Yijinhuoluogi 0.986 20.69 6.0
% T Zhongwei 0.974 23.81 13.4
# FH Luoyang 0.998 35.17 5.8
14 Changhi 0.986 28.53 5.3
E B Jindongnan 0.994 25.95 4.5
%Eifl Dingbian 0.984 13.31 4.2
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Fig.2 Spatial distribution of annual precipitation over the Loess Plateau based on “stepwise”

4 REIWABESEXABOARALEIT
Table 4 Statistics for four different climate types
over the Loess Plateau

FK ER(km®)  BTHESH(%)
Subarea Area Percentage
FRE(p <250 um) 58044 11.30
Arid areas
4&%’—512(:{505”500 mm) 294360 .32
Semi-arid areas
R X (500 < p < 800 mm) 160670 31.29
Semi-humid areas
ﬁ?ﬁﬂ(}f>800mm) 7 0.0
Humid areas

3 S5t

A RA 28 SEREREE 3 MR R
BETMHELHFEBRKEKRYEREIHRRARE
FREER,EEWMBEETFURRRMEEF
RSt R W T, 8+ 5 XA 2 Pk B = [ 5
HEABHEE EREAAFEHAILEHNBEY,
EXFRUXTR - FBHIBELBAE, H2K
BHEBRM %L L,

BEMMERF SR KERHES, RAEE

ERAMBESEEN + RENE BB H L &R
X R 7K 25 ] 2 7 B O AR Y, BRI A SROBR O [R] 3
KEHFEKBHIMESR, TURTFEABIEL
SRR K B 2 18] 4 A, XA (R X P R B 3 4y A
XK A B R B S H 3 7 2 KR 45 HiR
# LRk R TR MR F K

B ETREME, B K KB ER
FEH L XER B AT KB Ao =0 T
BB — M A SN E W 38
HFHR, It THRKERSBULH AT, ft—
5 10 A A5 B B R S A 2 AR A O 3 3R R AE XS B K
FRBIB 2= 2 R 1E, T &5 A 5 B W X K&
e &R ET X HHTEERARS K.

$ X X ™:

(1] BHH. BLEFESEM) IR SR H KA, 1991:1—369.

[2] FEAR.MXR. BRLBELRLEFSBRFUEONE TR
[3]. KR %% .2003,18(3) :34—39.

[3] MES 8% R, % FEXLHFASXBRBET AR
EBREHRWE(I]. FEHEE ¥ ,2005,27(5) : 146—152.

[4] HRXE, 2K BRK REHFREBANEAIA]. 2
MAREER(HERB¥AR),2009,45(5) :1—5.



F1 W L% BT R VLM TR T4 B R D X R K B R B ) A 241

[5] AR EMECURE LB REEKGH S BAI] EBFHK [10] BXE KFER %% RLBFARAKRSHHERERXAS

¥ 1% ,2009,18(3) :957—959. #)]. KRBT ETE T ,1992,(16) :80—86.

[6] HEKE.XE#H . HOH KLHERKRGSEHEBEETENR (1] ZER, FHE AFE, S AUBXBAKSEEIEEHY
[J]. FEdb Rk B K22 4 ( B R B RR) , 2006, 34(3) : 83— W R ()] ER B2 ,2003,25(1) : 72—T77.
88. (2] %%, FoE GULE, % PEERESELEEMERK

[7) REH, G, TR, % . 30 555 F 8K &R 2R R—BE BASSKRERI]. ARREFR,.2004,19(6) :
ZRE(]]. B R ¥R ,2005,20(4) :477—482. 818—825.

[8] BZRE.EM KBRS H1LBFMK S0 FRKNEHH [13] BXME KRR BLtEFBRAKSHERNEHSHEHEEE
S#B )] K LRFEEER ,2009,23(5) :143—146. SH(1]. FRR M, 1993,16(2) : 71—76.

[9] MR, EFR,THIL, 5. XT DEMWH ALK ERIHK (4] B W.HIH5HRLHRI].KAR, 2005,(1):11—15.
[1). TR XRLF,2009,27(5) : 1-5. [15] &8l EERLHIR(I]. XAKR,.2005,(1):8—10.

Simulating spatial distribution of precipitation over the
Loess Plateau based on macro-geographical factors

SHEN Hong', LIU Wen-zhao'
(1. College of Resources and Environment, Northwest A & F University , Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Conservation , Chinese Academy of Sciences and Ministry of Water Resources ,
State Key Laboratory of Soil Erosion and Dryland Farming in the Loess Plateau , Yangling, Shaanxi 712100, China)

Abstract: Based on three macro-geographical factors, latitude, longitude and elevation, regression models were
built for precipitation across the Loess Plateau by adopting trend surface model, stepwise regression analysis and residual
interpolation. Through significant tests for the regression models and station validation for the simulations, the results
showed that the spatial difference of annual precipitation over the Loess Plateau is largely determined by the three geo-
graphical factors involved in this study, and the models were able to be used to depict the fundamental characteristics of
spatial precipitation over the Loess Plateau. According to the simulations, the annual precipitation across the Loess
Plateau appeared to have remarkable differences, where a clearly downward tendency from southeast to northwest could be
seen. The prevailing climate pattern there is semi — arid and semi-humid climate, which takes control of more than 85
percent of the total area. In most regions, the annual precipitation mainly varies ranging from 250 mm to 800 mm.

Keywords: macro-geographical factors; precipitation; the Loess Plateau; spatialization



