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FHEKRERP G HEARENHZ TN, FRRIN, LSAFK, THEINE(K): (1) FHBRAESERSDFEE
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B HNBERTAHER A I REFHK KT E, B RHOREA B 0% AH BB 2L,
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Characteristics of precipitation variation in Shanxi, Shaanxi and
Inner Mongolia in recent 54 years

YIN Fang-yuan, YIN Shu-yan
( Shaanxi Normal University , College of Tourism and Environment , Xi’ an, Shaanxi 710062, China)

Abstract: Based on the daily measured precipitation data during 1960 to 2013 from 60 meteorological stations in
Shanxi, Shaanxi and Inner Mongolia, analyzed the spatial-temporal variation of average annual precipitation and the ex-
treme precipitation in recent 54 years of these provinces. The results showed that: (1) The average annual precipitation
was presentted a slow decrease trend in the fluctuation, but the decrease was not noteble. The decrease trend in Shanxi,
Shaanxi and Inner Mongolia was 14.014 mm-*10a~"', 10.706 mm-10a~" and 0.76 mm*10a~"', respectively. In space
the precipitation of Inner Mongolia presented the obvious differences between East and West and from 400 to 500 mm in
East reduced to less than 200 mm in West. The yearly average precipitation in Shanxi was decreased from Southeast to
Northwest. It was 500 to 800 mm in Southeast and 400 to 500 mm in Northwest. The yearly average precipitation in
Shaanxi was presentted the characteristics more in South and less in North. It was more than 800mm in Southern Shaanxi
and 400 to 500 mm in Northern Shaanxi. (2) From Southeast to Northwest, the precipitation appeared the change trend
from decrease to increase. The precipitation in former rich area was tended to reduce and less area was tended to in-
crease. The difference of internal precipitation in Shanxi, Shaanxi and Inner Mongolia was tended to decrease. The de-

crease was 0 to 1 mm+a~ ! in Eastern Inner Mongolia and the increase was 0 to 1 mm*a~" in Westen Inner Mongolia. The
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maximal decrease was 1 to 3 mm+a~! in South Shanxi and was decreased above 3 mm+a~! in Northeast Shanxi. The de-
crease was total less than O to 1 mm*a~ ! in North and South Shaanxi. (3) The precipitation isoclines of 200 mm and 400
mm were obviously presented the decade fluctuation, in 1970s and 1990s were inclined to North and West, in 1980s and
2000s were inclined to East and South. In recent years, the impact range of summer monsoon was reduced, so the pre-
cipitation was tended to reduce in Inner Mongolia and slightly increase in southern Shanxi and Shaanxi. (4) The yearly

average extreme precipitation was showed no significant increasing trend, most of the changes were 0 to 1 mm+a~'.

In
these periods, the extreme precipitation did not occur the mutations. The increase of the extreme precipitation, let the
precipitation in these regions were presentted unstable situation. In the intensity of extreme precipitation, the intensity of
Shanxi and Shaanxi was higher than in Inner Mongolia. The intensity of Shanxi and Shaanxi was decreased from south to
north. In South Shaanxi was large than 50 mm*a~ ' but in North Shaanxi was decreased to 30 to 40 mm+a~'. Tt was 40
to 50 mm+a~" in most areas of Shanxi, only in north was 30 to 40 mm-a~". The intensity of extreme precipitation in In-
ner Mongolia was gradually reduced from East to West, in Fast was 30 to 40 mm+a~" and in West was less than 20 mm
a”!. The change trend of the intensity of extreme precipitation was not big for internal differences. The days for extreme

precipitation were weakly increased, but the increasing level was not notable. The extreme precipitation days was not oc-

curred the drastic change in this period.

Keywords: annual precipitation; extreme precipitation; spatial-temporal variation; Shanxi, Shaanxi and Inner

Mongolia
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Fig.2  The variation of annual precipitation in Shanxi, Shaanxi and Inner Mongolia



216 T2 X AR A5

5 34 45

2.1.2 FHRFHZTRAEZFERKEE NTHE
THAE LS e =48 (IX) B K 23 (8] 43 A B e A2 4k
BB XA R K =R T 5 A9 <200 mm, 200
~ 400 mm,400 ~ 500 mm, 500 ~ 800 mm, > 800 mm; &
SRR RN 4 NEH: < -3 mmea™!, -3~
~1mmra ', -1~0mm-a',0~1mm-a~'s \=4
A (X)) B 47 B K 125 8] 0 A ] LLE (8] 3a) , 200
mm FI 400 mm /K B AR B AR - PR L M, S
e 1 T 1] R 7K o Eh AR i 1) PO b B RRALE 2
JEAE A AR X TR ) 350 B G, 2 AR S O R g 45 SR A
R B A G B R AR B oA, T P AR
T oA o PSR ARl X A 34 [ K HETE 400 ~ 500
mm Z 8], FEBTE 200 ~ 400 mm 2 [8] 177 74 7% &% /0 7E

0 170340 680 1020 1360

NN 400~500
W 500~800
MWW >800

(a)

200 mm PLF, 52 B 2R 1 PG s AR AR AR X
FE ARG T, A S NESS 5 (L PE A Rk
T AR 1A PG AL 5 1135 08, 500 mm ZE R K 2R B 4R
AU AR B PH R 77 1], 5 AR R AR 43 b DX AR 4 [ K
500 ~ 800 mm Z [, ¥ P4 JL AR ¥ B 7K & 7F 400 ~ 500
mm Z 0], A< X I & 2%, S oK - e 3 X3 Bk
VIR K R R 25 SRR, A K it S 3 e Tl
JOARVGE IS 1o B R i X AR /K & > 800 mm,
[f1] 5 P b X U820 g 500 ~ 800 mm =2 [, Bt T [ 3]
400 ~ 500 mm 2 [A] , 7EREAL 14 HH8 X 7E 400 mm LA
AR XA R ¥ A A 1) XD b 5 2ot Y by, 7K
TR R IR Ay T (R R IR Y
TE 4 22 FK B IR AAE AS IR BE 1 2

0 175350 700 1050 1400

m
ange rate of
nual precipitation
-3

(b)

B3 ERFMXSFFEHMEKE (o) REKETER(D)WZESH

Fig.3 Spatial distribution of the yearly average precipitation (a) and change rate of

precipitation (b) in Shanxi, Shaanxi and Inner Mongolia Region
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Fig.4  Spatial distribution of the precipitation in different decades in Shanxi, Shaanxi and Inner Mongolia Region
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in Shanxi, Shaanxi and Inner Mongolia
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Fig.6 Spatial distribution of the extreme precipitation(a) and its change rate (b) in Shanxi, Shaanxi and Inner Mongolia
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Fig.7 Spatial distribution of the intensity of the extreme precipitation(a) and its change trends(b) in Shanxi, Shaanxi and Inner Mongolia
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Fig.8 The days of extreme precipitation (a) and Mann — Kendall test curve (b)
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