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Spatial and temporal distribution characteristic of precipitation in
the Huaihe River Basin based on centroid analysis

FANG Guohua' ,ZHANG Yu', WEN Xin'? LIN Rongjie', MA Ying’
(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098 , China ;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Betjing 100038, China;
3. Yishusi Management Bureau of Huaihe River Conservancy Commission, Xuzhou 221000, China)

Abstract; In order to quantitatively characterize the non-uniformity of precipitation in the Huaihe River Basin, the
centroid time of annual precipitation was established to generalize the time distribution of precipitation process. The
overall pattern and evolution characteristics of precipitation concentration period in the past 55 years was analyzed
from three aspects: time domain, space domain and frequency domain. The results show that; (a) the first main
period of the centroid time of annual precipitation is 28 years in all selected stations, the mutation mostly happened
in the southern area of the upper reaches of Huaihe River around from the late 1970s to the mid or late 1980s, and
the time series of centroid time of annual precipitation has an increasing trend but not significant, which indicates
that there was a slight backward in most areas of the watershed. (b) The centroid time of annual precipitation has
a significant backward trend with the increase of the latitude, and the difference is about 20 days from the south to
the north. The change of centroid time of annual precipitation has no correlation with the longitude, which explains

that no obvious difference exists between the east and the west. (¢) The centroid time of storm and heavy rain is
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generally later than the other grade of annual precipitation, to which the centroid time of annual precipitation is
sensible.
Key words: precipitation; precipitation grade; centroid time; time domain; space domain; frequency domain;

non-uniformity ; Huaihe River Basin
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Fig.1 Diagram of representative stations and DEM in the Huaihe River Basin
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Fig.4 Distribution of centroid time of different precipitation intensity at representative stations

FIPE 4 TR AT AT B R | KRR Jo o P (1) 38 30 3R T LA AF G R K, B T R R AF R /I S P[] 5 8 4F

KA S5 O IR T g B 7 1) b DR 2 SR () MU, BRI el e K02 AP A 5 YESAT T O B VAR I 3 Jol 2 W Jo o

[F) 3% 3 2R T el X

3.3.2 RAFRAREHARERF £3 SEERBREKREOREEE REOERBIRE R
BRI R G5 AT RK L Table 3 Pearson correlation coefficient of variation coefficients for

KA i B A5 I K 5T O I JR] AR 22 R B s the centroid time of general precipitation and

27 DSEE G U R R 6 HAF 22 R BT, different precipitation intensity

B HFEA Kolmogorov-Smimov (KS) 44 4% KFi i /N M A

W W] 6 LHESIA IS RS B
R IR b (Pearson ) MM T KR I ) K 0.4586 1

\ w N PR -0.0283 -0.1175 1
IAHOGTERY- 6 LA ZERBUTPSIMCME 15 o050  —0.1974  -0.3532 1
Kegoah 3 3, B 0.3279  -0.0447  -0.0012  0.3981 1

3 3 AT R R FAERE BB 07327 0.7058*  0.0626  -0.0052  0.3461 1
KRS REOFA B e gy RO 0L AT (R LD

el B ST MK T P S A R ELA — ST BRI MK T Lo A5 2 7 5 0
R B 152 2R L AT D 0 A4 0K B B R K S 5 £ B 45 s e
T

4 £ it

a. TEIT A A A 1961—2015 A /K B0 Bsf (8] 2 51) v 4 A7 7E 28 a 50 — 2 JE30, 20 — 3 810
FFAFAE 2 118 a 13 a; AEFFEK O ] P81 28 A8 -0y 22 & A2 F 1975—1989 4F 2 (1], 58748 F= B AE v FfE ]
L H DX 5 A R S ] P B1) 22 S BN S 2 A BN A 3, T B I SRR o b DX A R K B R A RS Y
i

b. AR O IS (BT E 25 5 0 386 i S B0 BH S 0 JS R B T8 SR AL ERAE R /K O s[RI AT A 22 20 d A2
3 AERE K O 1] 5 I S AR A A OGS &R IR PE S A E I B 25 57




5 JrEAE S T T R U S K R 5S4 A AR 389

c. AT AL R -5 A o N )8 38R A A AT P K T Lo 8], BR R R FAF R K Lo [ 5 4K
Jo U TR A5 i) S AR R AL, BRIy e B AR 5 DS K 5 O B ) X B R R T K
o5

2% 3Lk

[ 1] RBEAE, sk =, XL, 25 U X K S A it 28 AR Rk [ ] KR %412, 2015,46 (5 ) :525-535. (SONG Xiaomeng,
ZHANG Jianyun,LIU Jiufu,et al. Spatial and temporal evolution of precipitation structures in Beijing [ J]. Journal of Hydraulic
Engineering,2015,46(5) :525-535. (in Chinese) )

(2] IR, F3C, A, A5 M ko 25 60 4F 1 5 R 3 Re il SO S B K B9 IR [ )] KA 2241, 2012,43 (10) : 1179-
1187. (LIU Kejing, WANG Wen,ZHU Ye, et al. Drought trend characteristics of the Huai River Basin over the past 60 years and
its relationship with extreme precipitation [ J]. Journal of Hydraulic Engineering,2012,43(10) ;1179-1187. (in Chinese) )

[ 3] 5KM, R, R W R e i 25 A8 S S5 B i [J]. P E A8 3C,2014,9(5) :551-554. (ZHANG Xiang,
SONG Chen, WU Shaofei. Spatial and temporal variations of rainfall in Huai River Basin and information entropy analysis [ J].
China Science and Technology Paper,2014,9(5) :551-554. (in Chinese) )

[ 4 ) AIKRAS, 5K, PRIGEZ. 1961—2005 AF-UE ] L 48 7K 16 2 AR REAE 20 [ ) ] iDUR 22 4l (BR2E i) ,2015,61(3) :247-
254. (ZHENG Yongjie ,ZHANG Qiang, CHEN Xiaohong. Analysis of spatial and temporal evolution characteristics of precipitation
in the Huai River Basin from 1961 to 2005 [ J]. Journal of Wuhan University( Natural Science Edition) ,2015,61 (3) ;247-254.
(in Chinese) )

[ 5] FH, 5K, kA 55 W KT BRI 25 RRAE B2 FEXT ENSO S0 il mi R AF 52 [ 1] . s BBl 2% 2016,36 (1) 1 128-134.
(WANG Yue,ZHANG Qiang,ZHANG Sheng, et al. Spatial and temporal characteristics of precipitation processes in Huai River
Basin and their response to ENSO effects [ J]. Scientia Geographica Sinica,2016,36(1) :128-134. (in Chinese) )

[ 6] BT, FL%, AT, 4. HERT AL K AR P 20 BLAE AL 70 [0 ). R TR IR 5 3R 85,2010, 19 (4) :426-431.
(GU Wanlong, WANG Jijun, ZHU Yeyu, et al. Analysis on distribution law of intra precipitation in Huai River Basin [ J].
Resources and Environment in the Yangtze Basin,2010,19(4) :426-431. (in Chinese) )

[ 7] =28 85 R, 45 1T 50 45 1 ) i Fe K I 23 A2 A RRE 2 A7 [0 ] R /K B3 5 7K R BHE,2012,10(2) :98-103.
(YUAN Zhe,YANG Zhiyong,ZHENG Xiaodong, et al. Analysis of temporal and spatial characteristics of precipitation in the Huai
River Basin in recent 50 years [ J]. South-to-North Water Transfer and Water Science &Technology,2012,10(2) :98-103. (in
Chinese) )

[ 8 ] ROUGER M. Analytical hayami solution for the diffusive wave flood routing problem with lateral inflow [ J]. Hydrological
Processes , 1996 ,10:1209-1227.

[ 9] STEWART I T,CAYAN D R,DETTINGER M D. Changes in snowmelt runoff timing in western North America under a “business
as usual” climate change scenario [ J]. Climatic Change,2004,1/2/3(62) :217-223.

[10] #1553, 5 1E B , s A Mg, 45, BT 500 o3 M A9 3 [ B K i 2 A8 R ik [ 0] /KB 5 K FIFRHEE,2014,12(3) :10-16. (HU
Yong, XU Zhengrui, HAN Dongmei, et al. Chinese precipitation temporal and spatial evolution characteristics based on centroid
analysis [ J]. South-to-North Water Transfer and Water Science & Technology,2014,12(3) ;10-16. (in Chinese) )

[11] MARINEZ M D,LANA X,BURGUENO A et al. Spatial and temporal daily rainfall regime in Catalonia ( NE Spain) derived from
four precipitation indices,1950—2000( J ]. International Journal of Climatology,2007,27 . 123-138.

[12] HUANG G,WEN G H. Spatial and temporal variations of light rain events over China and the mid-high latitudes of the Northern
Hemisphere[ J ]. Chinese Science Bulletin,2013,58(12) ;1402-1411.

[13] D408, AN, EME AT, A5 v [0 4 o 0 o /K S (R AR N AR X SO VERRAE 3 AT [ 0] A AR B 27 41k, 2007 ,22 (4) £ 623-633.
(YANG Jinhu, LI Yaohui, WANG Pengxiang, et al. The heterogeneity characteristics analysis of extreme heavy precipitation event
years [ J]. Journal of Natural Resources,2007 ,22(4) :623-633. (in Chinese) )

[14] RSk, Tk, SARSAR @ R Jrik [J]. R ER#,1992,16 (4) :482492. (FU Congbin, WANG Qiang. Definition
and detection of climate change [ J]. Chinese Journal of Atmospheric Science,1992,16(4) ;482-492. (in Chinese) )

[15] skRAe RikDr. K SCRR P aHE M 5 A 7B Wi Tk LS [ T]. TR X, 2015,38 (4) :652-665. (ZHANG
Yinghua ,SONG Xianfang. Hydrological meteorological sequence trend analysis and variation diagnosis method and its comparison
[J]. Arid Land Geography,2015,38 (4) :652-665. (in Chinese) )

[16] F3CE, T i, BRI, AKSOUNE [ M. JEsT: A Toll i ik, 2005.

(17] Bk—Bl, R, T, 4. ARAUibIX 1951—2009 4F il FEKASAREAE [ 1], AARBEIRA4,2011,26 (11) : 1930-1941.
(ZHANG Yichi,WU Kai, YU Jingjie, et al. Characteristics of temperature and precipitation in North China from 1951 to 2009
[J]. Journal of Natural Resources,2011,26(11) :1930-1941. (in Chinese) )

(18] EXE, Eee. 3 49 AP R i) it S [ /K 5 3 SO PR AR AR [ T]. TG R#,2002,22 (2) - 149-158. (WANG Hui, WANG
Qiangian. The precipitation anomalies and its circulation characteristics of Huai River Basin near 49 years [ J]. Meteorological

Science,2002,22(2) : 149-158. (in Chinese) ) (Wch H 32017 -09 -05 Gk . X1 BéHa )



