Climate Change Research Letters S {&ZR{LHF IR, 2014, 3, 154-163 Hans X
Published Online July 2014 in Hans. http://www.hanspub.org/journal/ccrl

http://dx.doi.org/10.12677/ccrl.2014.33021

Multiple Time Scales Characteristic of
Precipitation in Recent 50 Years of Upper
and Middle Reach of Yellow River

Quan Xia!23. Fangrong Wus3, Shaoyong Chen13"

YInstitute of Arid Meteorology, CMA, Lanzhou, Key laboratory of Arid Climatic Changing and Reducing Disaster
of Gansu, Key laboratory of Arid Climatic Changing and Reducing Disaster of CMA, Lanzhou
2College of Atmospheric Sciences, Lanzhou University, Lanzhou
3 . P ..
Meteorological Bureau of Baiyin, Baiyin
Email: xiaquan20@126.com, csy505@tom.com

Received: May 24”’, 2014; revised: Jun. 20th, 2014; accepted: Jul. 1“, 2014

Copyright © 2014 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

en Access

Abstract

Based on the yearly and monthly precipitation data of 45 stations from 1961 to 2011 over the up-
per and middle reach of Yellow River (UMRYR), by the method of climate tendency rate, precipita-
tion index, concentration degree and period, the precipitation interannual variation and distribu-
tion characteristic and its evolution trend were analyzed. The results show that: 1) The annual
precipitation rapidly declines from southeast to northwest, and there was a rain shadow area
from Lanzhou to Huining of middle Gansu province. The two climate change sensitive areas were
source area of the Yellow River and middle and east of Gansu loess plateau. The precipitation in-
creased in source area of the Yellow River, mean value of climate tendency rate was 9.5 mm/10a.
The drought trend was obvious in middle and east of Gansu loess plateau, average value of climate
tendency rate was -23.4 mm/10a. 2) There were significant difference of mobile trend and track
of 400 mm rainfall contour between source area and middle reach of the Yellow River. In source
area of the Yellow River, the trend of 400 mm rainfall contour moved north, but in middle reach of
the Yellow River the contour obvious moved southeast before 2000, and regressed to northwest
after 2000. 3) The general variation trend of seasonal distribution of precipitation in UMRYR were
that the precipitation reduced obviously in spring and summer but increased significantly in au-
tumn, especially after 2000. The variation trend of precipitation in each season was inconsistent
in different areas, and the area where seasonal distribution of precipitation was obvious was Gu-
anzhong plain. 4) The precipitation concentration period of UMRYR was in July, but concentration
period of source area was slightly earlier than middle reach of the Yellow River. The precipitation
concentration degree increased from southeast to northwest, and the value was between 0.45 - 0.71.
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Figure 1. Spatial distribution of annual precipitation (a) (unit: mm) and its climate tendency rate (b) (unit: mm/10a) of
UMRYR
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Figure 2. Precipitation time series of two climate change sensitive areas (a) source area of the Yellow River (b) middle and
east of Gansu loess plateau (dotted line: climate tendency rate; black solid line: the three-order curve fitting)
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Table 2. Correlation coefficient between Summer circulation index and precipitation series of two sensitive areas

% 2. AR FI S B R RRHE RS X R

STty NG e e i i G i N e P € 2 R I EER
T X K A 0.07 0.09 0.23
7 1 X KT 0.31 0.29 -0.05

42PN

W2 604 R
44 T0E AR

o 290 ¥
40N 212 :004F

38N

32N+ -
96%E 98E  10°E  10%E 10°E 106 108%E 110°E  112%E  114%

Figure 3. Spatial variation of 400 mm rainfall contour of each decadal in UMRYR
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Figure 4. Spatial distribution of precipitation climate tendency rate in each season (unit: mm/10a): (a) spring; (b) summer; (c)
autumn; (d) winter

E 4 #AERHEXES (). BEED), ME(), EFA)BKESERMEEZE S (EA: mm/10a)

FERFHIIX, HA P24 %04 18.6 mm/10a: FHifFE AR Bt m . Bk, T2 B EHX A fE
e, PIAS ARG 3 A T B A e A b R , ARER RUZR I ) R AR 43 5] 9—13.6 mm/10a
-15.2 mm/10a, +5AbEHAWAEE.

FKZE: BRFOIRIX (D 2 240 DA BRI ALk . PRRIGERE I VAT ik 2 455 1 IR 38 4k (K 4c),
Hah X hfas . fuEhof THd . PR BB b dbit, HhTRARR KufES T, 4-14.6
mm/10a. iHIEKZE BT b rp e X AR 34 L 2

AT B P XSS R (] 4d), HTAERBOKRD, MRIEAEE, PR N 0.69
mm/10a. ERE AR B 2 B v —ar A A AR E X, oK b g % 5h 2.37 mm/10a.

4.2. EFEKENRETN

V5 BT b X DY ZR K FR B R I, WR KT E R i 26 B (1] Sa) T LB 2. &
F K AP AR ] S, 1961~1970 492 FiHY], 1971~1982 FHE /DRI, 1983~1991 43 8%
R B, 1992~2011 4E[AIBEANBI4EAH (1998, 2002, 2003, 2010 4E)4h, HAEMIH N RE, HEhat
T 544

MEZ=E] L (] 5b)E, 1961~1996 F[E/KLAFERIRG N F, 1997 FERERKRRTD, 2 f5—HE T I
5. Cubic fiZkfE 1997 FF2 J5 NEEH R, W H 1997 FiL, @ bR FT 2 uEaHhRE.

MK F (] 50)E, FREEFKTEREAIT TN B RO N RS BT %, 1961~1986 4~ 4
FAEH B3, 1986~1998 fEANERE K /DA, 1998 4F LSS B /KIZ WG % . Cubic 4R 7E 1990 4F /i f5 A H|
BAE, TR BHAK R FRK S B )5 T AR A RFAIE

MAZ=E b (] 5d)E, BEKIREC R 2 V3G a3, [ A7 72 AR A PR A2 A FFAIE . 1961~1970 4, 1978~1987



i 50 VAT i K 22 ) R RBEREAE 23 B

250
a b

3l 1
VI R e

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

E‘ZEM_M..”--/-\“ Al
Ao R A R

1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011

—
=4
=)

77 [ K B (%)
B 7K 45 5 (%

100

KT BRI R £ (%)
TR R K IR HL (%)

—_ =

Figure 5. The Precipitation index time series of each season in UMRYR (a) spring; (b) summer; (c) autumn; (d) winter (dot-
ted line: climate tendency rate; black solid line: the three-order curve fitting)
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Figure 6. Spatial distribution and time variation of precipitation concentration degree (a), (b) and period (c), (d)
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