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Nonuniform change of precipitation in Yellow River Basin during flood period

MA Xuening,ZHANG Mingjun, MA Qian, LIU Wenli

(College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract; The temporal distribution of precipitation has many effects on water resource uses. The non-uniform
distribution of precipitation is the main cause of flood and drought disaster in the monsoon climate zone. Based on
the daily precipitation data in flood period (June to September) of 72 stations in the Yellow River Basin from 1960
to 2011, the change rules of precipitation concentration degree in the flood period during these past 51 years in this
area and the quantitative relationship between precipitation concentration degree and flood and drought index were
analyzed by methods of EOF, Morlet wavelet analysis, etc. The results indicate that, the distribution of
precipitation is obviously non-uniform. The non-uniform characteristics and concentration degree of precipitation in
the northeast of the area and the effects of precipitation concentration degree are especially obvious on flood and
drought disaster, and so flood and drought disasters caused by extreme strong precipitations should be watched out
with extra vigilance ; while the precipitation in the west of the area is relatively less, which aggravates the drought of
the west. The precipitation concentration period shows an advancing trend from northeast to southwest. Mid-July is
the main period of precipitation concentration and have inter-annual and inter-decadal change characteristics.
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Fig. 1 Sketch of the Yellow River Basin
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Fig.2 Dynamic change of mean precipitation of 72 stations in flood period (form June to September)
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Fig.3 Diagrams of PCD and PCP in flood period of the Yellow River Basin from 1960 to 2010
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Fig.4 Spatial distribution of PCD(a) and PCP(b) of mean precipitation in flood
period of many years in Yellow River Basin( the unit is day in Fig.4(b))
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Fig.7 Spatial distribution of PCD and SPI of flood period precipitation in the Yellow River Basin

4 g5

(1) FTHSIIRE K SR, AF DR BRI K, 0 B A (U0 MR A R o, T 24
PRI M 51 . (LS E UMK PCD BN, MK MR TR 50 f . S4B K PCP 3% th B 7
5540 =50 H (ED7 F 10 H =7 F 20 H) HHARRR RAEFRERAS 3K,

(2) FIIKEK PCD () EOF 5047 555, 45 1 HRE 1k B LBk — B 45 1 HRE 11 B0 i ] 5 4 7
20 {140 60 45 5151 70 41 B K2 2000 4R 5 B L5 5 o 80 AR AR IR IE 0 R Ac B B, 452
G 160k 0 7R P — P 1605 B ) 2R 5 20 122 70 AF AP 9 LA T 5 B Bk 0 5 8 , 17 70 4F
PRI B I 57 5% 3 5 et

(3) HOTFHIINEK PCP 7575 1614045 I IR AT B A7 60 MV BURR , 235 (85 10 F Halt A B0 20 31
UM . VRS2 ] 5 KO 4 PR B L 7E 20 HEE 60 4% J% 90 454 E B LA 1 536 J 3 , 117 80 4F 15
BIIE S0 . KIS 7 HE ST a JfC 22 B0 HH 55 O R MR 8, 261 b W 0L W i e 53 15 45
AT BN

(4) P T IR TR A S5 T R 5, 4 AT 0 7 307 0 VP00 /K 43 R 44750 e B ) G
oo 75 1AM b, IS LS UL T — A S 5 SPT RS K LA I 00— B, LT X
KRSt i, e 7k A5 P B S 55 S0 S 0T ., 5 S R S A e RO 955 . PRI, AR



54 T ORI KR S P AL 5T 99 -

1y

PR LRV, 5 BT 75 9 A ) B M PR A0 35 K e R B P AR R B A L DA S
S Z AR OC R B BRI A 3 E , 2 T B BT R R A IR O B A O A B £
R BT E L IRARIBIIE

AR SCR RO 51 a SRIIFEIK PCD i PCP B 28 AR (LR AR K A BSR4 T T (9 4307 , T XoF a7 4 o g
AR ORI TRIR S . Bk Bk B v B L) KR K B v I =38 Z [ A LG R A I 28 3 TG, %52
Wy BT L S P 7 2 A, ST R e S ) 2 DRI BT e P 0 5 R e A =3 2 IR 5 &R et )
Fr S W TN , T 8 (R AUAT 1N 25 LA 8 B B A, 2 A1) T — 2B P E

SE
(1] kEsm. BRI 22 S Ak S B RS2 [ 1], R S, 2011, 27 (3): 40 - 44.
ZHANG Shangiang. Characteristics of changes of summer drought and flood and impact of climatic physical factors on these changes in the Yellow
River Valley[ J]. Journal of Meteorology and Environment, 2011, 27(3) : 40 —=44. (in Chinese)
(2] #BBEME, M™E5R, BLds. FET Kriging f (B 09 B FBFEK I 22 0 A L] i EARIERER, 2006, 27 (2) @ 65 — 69.
SHAO Xiaomei, YAN Changrong, WEI Hongbing. Spatial and temporal structure of precipitation in the Yellow River Basin based on Kriging meth-
od[ J]. Chinese Journal of Agrometeorology, 2006, 27(2): 65 —69. (in Chinese)
[3] FE2%, JgBk, WUk, & FBKFENSEAYEEIRT]. EEFAE, 2007, 26 (9) : 1364 - 1368.
WANG Jijun, PEI Tiefan, GU Wanlong, et al. Non — uniformity index of annual precipitation distribution[ J]. Chinese Journal of Ecology, 2007 ,
26(9): 1364 —1368. (in Chinese)
[4] ZHANG Lujun, QIAN Yongfu. Annual distribution features of the yearly precipitation in China and their inter — annual variations[ J]. Acta Meteo-
rologica Sinica, 2003, 17 (2): 146 - 163.
[5] AR, SRIEAE, WKW, . KICH R WeRRIISR oGS B B SRR T]. AR, 2007, 27 (2) @ 133 - 139.
DU Yin, ZHANGg Yaocun, XIE Zhiqging, et al. Study on heterogeneity characteristics of durative heavy precipitation during the meiyu period in
low — middle reach of Yangtze River[ J]. Scientia Meteorologica Sinica, 2007, 27(2) : 133 =139. (iin Chinese)
[6] BRR%, Bk, KITRBITRK S P ERIPY O RATT[T]. MR B4R, 2004, 47 (4) : 622 — 630.
ZHANG Lujun, QIAN Yongfu. A study on the feature of precipitation concentration and its relation to flood — producing in the Yangtze River Valley
of China[ J]. Chinese Journal of Geophysics, 2004, 47(4) ; 622 —=630. (in Chinese)
(7] #4&k, EMHE, AUEE, 5. P EVGICHRKENIB SRR HTLT]. ARERT TR , 2007, 3 (5): 276 - 281.
YANG Jinhu, WANG Pengxiang, BAI Huzhi et al. Intra — annual inhomogeneity characteristics of precipitation over northwest China[ J]. Ad-
vances in Climate Change Research, 2007, 3(5): 276 —281. (in Chinese)
[8] BRRT, BINE, FI0J7, 55 HEILMZFERKE PR T HIR 2 BRELT]. SRR, 2007, 26 (4) : 843 -852.
ZHANG Tianyu, CHENG Bingyan, WANG Jifang, et al. Temporal and spatial change characteristics of precipitation — concentration degree
(PCD) and precipitation — concentration period ( PCP) over north China in rainy reason[ J|. Plateau Meteorology, 2007 , 26 (4 ) ; 843 —852. (in
Chinese)
(91 k3¢, skRTF, X&) FRICKACTRRAFE G P EE A T iy B 2 AR AL ARHE [T ] R R4 = B4l , 2008, 31 (3) : 403 -410.
ZHANG Wen, ZHANG Tianyu, LIU Jian. Temporal and spatial features of precipitation — concentration degree and precipitation — concentration
period of annual rainfall over Northeast China[ J]. Journal of Nanjing Institute of Meteorology, 2008, 31(3) ; 403 —410. (in Chinese)
[10] skiztd, W&, BEW, % RIHXFEKENSRIARESMET]. BARKREFR, 2009, 18 (2): 89 -9%4.
ZHANG Yunfu, HU Chunli, ZHAO Chunyu, et al. Intra — annual in homogeneity characteristics of precipitation in Northeast China[ J]. Journal
of Natural Disasters, 2009, 18(2) : 89 -94. (in Chinese)
[11] #REA, SR, BRI 50 ARRE KRS HT [T ]. 3RS, 2006, 25 (1): 27 - 34.
XU Zongxue, ZHANG Nan. Long —term trend of precipitation in the Yellow River Basin during the past 50 years[ J]. Geographical Research,
2006, 25 (1): 27 — 34. (in Chinese)
[12]  Pegets, &0, ki, 4. I 50 PR sk B 2 RRAE [T ] JERtIE K= BRAFRIAR, 2008, 44 (4): 420 -
424.
PANG Aiping, LI Chunhui, YANG Zhifeng, et al. Spatial and temporal changes in precipitation in the Yellow River Basin in the last 50 years
[J]. Journal of Beijing Normal University; Natural Science, 2008, 44(4) ;420 —424. (in Chinese)
(131 E¥E, f™8te, R, 45 3T 50 AR B I 400mm 25y B2 25 DT [J]. HiskPbAik i, 2005, 20 (6) : 649 - 655.
WANG Hao, YAN Denghua, QIN Dayong, et al. A study of the spatial shift of 400mm — rainfall contours in the Yellow River Basin during recent
50 years[ J]. Advances in Earth Science, 2005, 20(6) :649 —655. (in Chinese)
[14] BLHEM, SKEEHE, T, % I 30 AFE K A 2 AR RRAE [ T] . HARVEIRAAIR, 2005, 20 (4) : 477 -482.
ZHU Qinglin, ZHANG Liuzhu, YU Guirui, et al. The spatial and temporal variability characteristics of precipitation in the Yellow River Basin of
recent 30 years[ J]. Journal of Natural Resources, 2005, 20(4) :477 —482. (in Chinese)
[15] Z=HNE, tpaiik. B NDVI 22840 RO SRk /2R L] BRI, 2004, 23 (6) @ 753 -759.



- 100 - A % K F ¥ W 2K

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

LI Chunhui, YANG Zhifeng. Spation — temporal changes of NDVI and their relations with precipitation and runoff in the Yellow River Basin[J].
Geographical Research, 2004, 23 (6) : 753 =759. (in Chinese)

FRAR, SRMERE, SRR, AF. K I RIS R KGR AR R AR E LT ] AR AR, 2007, 27 (2) ¢ 133 -139.

DU Yin, ZHANG Yaocun, XIE Zhiqing, et al. Study on heterogeneity characteristics of durative heavy precipitation during the meiyu period in
low — middle reach of Yangtze River[ J]. Scientia Meteorologica Sinica, 2007, 27(2) ; 133 =139. (in Chinese)

BRI BG5S THIER [ M]. Jbnt. SEdimtt, 2007.

WEI Fengying. Modern Climate Statistical Diagnosis and Prediction Technology[ M ]. Beijing; China Meteorological Press, 2007. (in Chinese)
SRETT, SHA, AL, A 1971 - 2004 45 R A 2 i 2B RO R [ T]. HEeA R, 2007, 62 (9) : 959 - 969.

ZHANG Xueqin, PENG Lili, ZHENG Du, et al. Variation of total cloud amount and its possible causes over the Qinghai — Xizang plateau during
1971 —2004[ J]. Acta Geographica Sinica, 2007, 62(9) : 959 =969. (in Chinese)

North G R, Bell T L., Cahalan R F, et al. Sampling errors in the estimation of empirical orthogonal functions[ J]. Monthly Weather Review,
1982, 110 (7): 699 —706.

ROCF, )M ARERKIRIR S Z 3BT E N X LT[ T] . AR, 2004, 28 (4) ;523 - 529.

YUAN Wenping, ZHOU Guangsheng. Comparison between standardized precipitation index and Z —index China[ J]. Acta Phytoecologica Sini-
ca, 2004, 28(4): 523 —529. (in Chinese)

Bb i, B, WAL, FET SPLAYIL 41 4F (1965 -2005 ) -t P72 R AE T[], P4, 2010, 31 (1) : 137 - 143.

CHE Shaojing, LI Chungiang, SHEN Shuanghe. Analysis of drought — flood spatial — temporal characteristics based on standard precipitation in-
dex(SPI) in Heibei province during 1965 —2005[ J]. Chinese Journal of Agrometeorology, 2010, 31(1);: 137 —=143. (iin Chinese)

AAEHE, MY MMM JEat: Bl iR, 1980 20 - 80.

7ZHU Fukang, LU Longhua. South Asia High[ M]. Beijing: Science Press, 1980: 20 —=80. (in Chinese)

Ztitrb. B ICGS H 2 Bk 50 4EAR AR (ka1 ]. HUBRTSE, 2008, 27 (1) : 221 -228.

JIANG Shizhong. Analysis on variety trend of runoff between Dari and Maqu in the headwater region of Yellow River in the past 50 years[ J]. Ge-
ographical Research, 2008, 27 (1) : 221 —228. (in Chinese)

KA, BIAR BRI BRI R AR R S 2R [ ] b BERL 29 g, 2001, 20(4) : 355 -363.

ZHAGN Shifeng, JIA Shaofeng. A Research of the impacts of uneven precipitation on the natural runoff in the Yellow River[ J]. Progress in Ge-
ography, 2001, 20(4) : 355 -363. (in Chinese)

AT, . FT SPT AL X A TSR [T ). FARBRIRAEMR, 2011, 26 (5) : 847 - 857.

ZHAI Luxin, FENG Qi. Dryness/wetness climate variation based on standardized precipitation index in northwest China[ J]. Journal of Natural
Resources, 2011, 26(5) ;: 847 —857. (in Chinese)

Patel N R, Chopra P, Dadhwal V K. Analyzing spatial patterns of meteorological drought using standardized precipitation index[ J]. Meteorologi-
cal Applications, 2007, 14. 329 -336.



