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Abstract; The spatial and temporal inhomogeneity of precipitation is the main cause of drought and flood
disasters. Analyzing the spatial and temporal homogeneity of precipitation can provide scientific basis for
the flood control and drought relief work. Based on observed precipitation data during 1960 — 2013 in
Guangdong Province, the precipitation concentration degree (PCD) and precipitation concentration peri-
od (PCP) were computed and the temporal and spatial variations of precipitation in Guangdong in re-
sponse to climate change were analyzed for exploring the response relation between the homogeneity of
precipitation and abrupt change of temperature. Results showed that; () The climate in Guangdong was
warm and wet during 1960 — 2013, but became cold and dry gradually after the temperature abrupt
change. (2) The seasonal precipitation had a good response relationship with the PCD and the PCP. (3
The precipitation was relatively homogeneous but with large varied amplitude, and the PCP arrived earli-
er. After the abrupt change of temperature, precipitation became more concentrated and concentration pe-

riod delayed but precipitation tended to be decentralized and concentration period was ahead of time, and
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the volatility of the PCD and PCP tended to weaken. (4) There were some correlations among air tempera-

ture, precipitation, the PCD and the PCP in Guangdong, which was different with northern China. &)

After the abrupt change of temperature, precipitation of most areas became more concentrated and con-

centration period arrived earlier, and all maintained a certain latitudinal variation. This indicated that

precipitation uniformity of space — time in Guangdong has a certain response relationship with climate

change.
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Fig. 1 Distribution of meteorological stations in Guangdong
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Fig.2 The Mann-Kendall test for annual temperature
in Guangdong from 1960 to 2013
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Fig. 3 Annual precipitation variation in Guangdong

from 1960 to 2013
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Fig. 4 Precipitation variations of Guangdong in spring (a), summer (b), autumn (c¢), winter (d) from 1960 to 2013
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degree in Guangdong from 1960 to 2013
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" AR BIRER, 54 a] K4 PCD
B PCP R R, BUFEK R E A (HA b iE
FER/N; RIR AR R G B &, PCD Ml PCP ¢
LR AR U — 30k, RAERT PCD I PCP £ 4F
SEBEAAR T H A ME, 2878 5 W AR T AR
SEHIME, RASHIAIZEAE )G PCD fil PCP ¥4 F FE#4
e, {H PCD TR0 BE XS K, PCP R B B2 A T s
%,

AR, T EMokE S PCD, PCP fiy7s
LR EA —E MmN R, EERNAE: HER
KA PCD | PCP AR L S R 53 ity —
bk, RERA, EELETHBKEMIRT 4
SEHIME, PCD . PCP [ AR A T 3 4 1
B, REREE, BEZEVHKE T AT
P, PCD. PCP [y Z 45 V- B {E W = F 5 45 71
B S ZAS G A AR T, B2 K R S
PCD. PCP ¥4,

SIMRAIG , FZEREK a3 A 2R oK &
e S B A T 5) . oK SE P Rl AT Y
FERH
2.1.5 AMERHSH AN AREE 54 a KR
RE/kh: . PCD LA K PCP Z Al B AH .56 22, A Hik
I (R 1) R SRKE . PCP A
PERAR, 15 PCD FA7efiRE IEMIE, RPAIRM R,
KR, RZ, SIREAL, FEKaHG Bk
5 PCD 7746 W] i (i FP AR BE S A&, I 5 PCP R
FFAEARE MG, BRI Z , Ml iL, 4
HE IR AT, 2, BRI, BRI
LB ERAHESS ; PCD 5 PCP 776 W] & IR 1F
M, BPREKME T, Pt i, Mok
B, SErPEHE



%5 W XKREE : ) 7R A8 WK AR 510 5 S0 A8 AR e i 56 2R 143
1 JRERE. FokE . PCD A PCP R R B 5 5 241"
Table 1 ~ Correlations and coefficient of variation between air temperature, precipitation, PCD and PCP in Guangdong
MR AR
S [k PCD PCP 1960 - 2013 1960 - 1993 1994 -2013
SR 1 ~0.013 0.266 0. 029 0.020 0 0.014 8 0.016 4
[ 7K 1 -0.300" -0.257 0. 146 4 0.140 5 0.159 1
PCD 1 0.280" 0.158 1 0.163 0 0.1399
PCP 1 0.084 0 0.089 1 0.074 5
1) = it o =0.05 BEMAAE
Jj:[:ﬁ[\’ jtﬁi&gﬂgﬁ%yj{%% PCD ﬂ] PCP —ﬂﬁ 110°E 112°E 114°E 116°E 118°E
AR B W R gk R PeD Y T
M PCP R AAHR KR, I HREKES PCD &k : :
FAEME, B AR KE S5 PCD 1 PCP 14
KRG T WX A —EER. o
2.1.6 RS s AR RBON)TARE ]
FEK . PCD DL J PCP Wy fa e PR il 4740 B (3R
1), 1960 - 2013 4E]" A4 iR . FEKE . PCD FI 21°N o100 200 300 SIS
PCP (A8 5 RN 0.2, £ ARE . — =
B%ﬂ(i\ PCD FiI PCP %ﬁﬂﬂ%ﬁfﬁﬂ/‘]o /H\:':F' , /;L/ﬂ% 110°E 112°E 1li°\E 116°E 118°E
il PCP 75 5 RO AL 0.1, RIACIRFI PCP 4 k54 ] :
FE, KRR PCD A8 S R ECHI X3k, RIREK
A PCD fA7E— & W st RS RKEY N
SEARHI AL e REURT AR, R RE R R 23°N
TR AEE, HRAR G5 R A A A A BT
K, BIRAS G st ak; 1M PCD 5 PCP 15 4f
HZAMR, RTINS R TR, RY5E 21N 0Wmmmmm§§ﬁ

(AR S RZBUR T HAE, AR5 /AR
BT FIgiz ), B8 A% I 9 s D 55 o

HIBEAR i, 54 a | RA SR, FBoKE . PCD
F PCP 2ENFEN), MK PCD fE7E— I
ik, AURFIRE K AR — B EL e st a1
5%, PCD A1 PCP 728 Ak 4 Sy — S H I g ks 05
2.2 TEEhEE
2,21 BAREEREAALYE 54 a ] RERFEK
S DABE = M X (R G, b XA
Wk, BHYT AEcRME AL, Rk, e - i E RN
G (B Ta) 5 T AR AR 1L DX 11 R 7K A )
IEAE, TR KL, S -7 -
XL TR - Mg B UE, I R ME G, B
JTRAR XKL, M - T -
X, R - AR R (B Th)
2.2.2 PCD 5 PCP #l HeA %  ZKEMELT
AR KR, /KA RN T AR T3 R

7 1960 2013 4E] KA MKE (a)
MR KM (b) 23 [[ 440

Fig. 7 Spatial distribution of precipitation (a) and
precipitation tendency rate (b) in Guangdong from 1960 to 2013

IKERAFER, RAGEAIIEXIES4 a " KE L
JKAE . ZDIKAERR) PCD il PCP 23 [A) A8 4k #a k47 43
Br, 43BN 54 a BEKIRZ MR/ D RIRTS a RIRK
ZIKAFERENPIKAE . R E R Z KA. DIKAE
) PCD ZE{E 1 PCP 2Z{H #4704 o

1) B RZIKAE . Fe/VPIKAE PCD il PCP %5 (]
A, K 54 a Tipe i K Z KR Z&R/ND
JKAE, PCD & PCP &R 2 U AF i £ 1n) 81k, H
] USRI, S 2 TR ) E PV ) DAY ot 3 3 D 1)
Ak (E8), HMAMURBCEE, Hasm ik
PREFE SN —3E (£2),



144 HlREE2ER (BSREERR)

110°E 112°E 114°E 116°E  118°E
I‘\\] 2
a
25°N @
23°N
(!.;]
0.451
21°N 00l
050100 200 300 kmpgmogaio="
110°E 112°E 114°E 116°E  118°E
N 7
somlh © I mf
23°N
21°N . 185.9-194.3
050100 200 300 kmg 3328

55 54 %
110°E 112°E 114°E 116°E  118°E
N ket
) =
250N o o
23°N
2037220407
= 0.408-0.443
= 0.444-0.479
04800515
21°N =055205
050100 200 300 km 078062
110°E 112°E 114°E 116°E  118°E
N g g
sson | A @
23°N
21°N 19202010
050100 200 300 kmggZis:*™!

K8 JUAREIRKRZKAE . /KA PCD A PCP 4 B A

Fig. 8 Synthetic analysis of PCD and PCP during maximum wet years and minimum dry years in Guangdong
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Fig. 9  Spatial distribution of PCD and PCP frequency during wet years and dry years in Guangdong
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