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Temporal-spatial characteristics and its variation trend of meteorological drought
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Abstract: Using the daily meteorological drought indicator ( DI) constructed by standardized antecedent precipitation index
(SAPI) and year round average relative moisture index (M) ,based on meteorological data of 174 stations of South China
(includes Guangdong and Guangxi Province) , temporal and spatial characteristics and its variation trend of meteorological
drought in recent 50 years in South China was analyzed in the paper. Main results are: (1) Recent 30 years (1981—2010)
average drought days frequency of all levels in South China is 26.0%, where light, middle, severe and extreme drought
days accounts for 12.3%, 8.1%, 4.2% and 1.4% respectively. (2) Drought days of each level in non-flood season

( October to March) are more than flood season ( April to September) , and Guangxi is more than Guangdong. (3) The most
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dry 5 years in recent 50 years in South China are 1963, 1991, 2004, 2009 and 1977. (4) According to linear trends
analysis, rainfall and monthly drought index ( MI) from January to September mainly show increasing trend, and drought
days of each level mainly show decreasing trend, where increasing trend of MI and decreasing trend of drought days of each
level in July are statistically significant (a=0.1) ; while rainfall and MI from October to December mainly show decreasing
trend, and drought days of each level mainly show increasing trends, where decreasing trend of MI and increasing trends of
middle and severe drought days of November are statistically significant (= 0.05). (5) Stations of increasing and
decreasing trends of annual drought days account for 60% and 40% respectively, where 11% stations are statistically
significant over 0.1 level. Stations with statistically significant increasing trend of drought days of each levels are mostly in
Guangxi Province, while stations with statistically significant decreasing trend of drought days are in Guangdong Province,
indicating that the overall pattern that drought in Guangxi is more severe than in Guangdong may further aggravate in the
future. The study can provide a base for further study on climate change evaluation, water resources utility and coping

strategies of climate change as well.

Key Words: standardized antecedent precipitation index ( SAPI); Daily meteorological drought indicator ( DI) ;

Meteorology drought; South China
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Fig.1 Daily relative moisture index averaged over 30 years from

1981 to 2010 in representative stations of South China
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R R R v B SRR R SRR 12.3% 8.1% 4.2%F1 1.4% , s T2 AR N 26.0% (£ 2) ,
T IT SPT PR FLE IR (5 2 R AR B AR 9 15% 9.2% 4.4% 1 2.3%) ) % H51E
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Table 2 Monthly rain, drought days and drought index of South China ( 1981—2010)

F AR dry days frequency/ %

\
N S 20 R o [ e aif
Light dry Middle dry Severe dry Extreme dry Sum
1 45.1 -0.63 19.4 17.3 9.0 3.4 49.0
2 69.1 -0.49 16.7 12.2 6.9 2.2 38.0
3 99.0 -0.33 14.2 8.4 3.5 1.1 27.1
4 157.2 -0.25 10.6 6.2 2.8 0.7 20.3
5 244.0 -0.20 8.7 4.5 1.8 0.8 15.9
6 295.9 -0.12 6.5 2.6 0.8 0.2 10.1
7 246.6 -0.10 6.0 1.8 0.4 0.0 8.2
8 224.5 -0.15 8.1 3.3 1.0 0.2 12.6
9 141.1 -0.19 9.0 4.4 1.6 0.5 15.5
10 64.2 -0.33 13.7 8.3 3.7 1.1 26.9
11 46.7 -0.55 16.4 14.6 8.9 2.3 42.3
12 30.8 -0.62 17.8 14.2 10.1 3.9 46.0
Annily?nean 1664.3 -0.33 12.3 8.1 4.2 1.4 26.0
A AR ELA K A I 046 75 AL ik R e g
(P 2) 7RI (4—9 H) 2 HBRET AR (10 A = je T e s
WAE3 H) o AFN B 3 N H 1112 H AR 1 - ~ {30 .
3% 34 ER KA T 50 mm, PHIFRASE 3 w5
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Fig.3 Spatial distributions of drought days( %) at light, middle, severe and extreme level, Year drought index and rain in South China
averaged over 1981—2010
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Fig.4 Yearly drought index( Y7) of South China (1961—2010)
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Fig.5 Linear trends of monthly drought index (M7) of July and Nevomber ( 1961—2010) of South China (1961—2010)
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Table 3 Linear trends of monthly drought days at each level of South China (1961—2010)

6 [k H/AET5 AR HEAS L% Linear trends of monthly drought days/ (d/10a)
Month Rain 1 ML/ V1 B i e 1 fit
(mm/10a) (/10a) Light dry Middle dry Severe dry Extreme dry Sum
1 2.75 0.01 -0.26 0.01 0.07 -0.05 -0.22
2 1.98 0.00 -0.23 -0.09 0.13 0.05 -0.13
3 4.55 0.03 -0.14 -0.21 -0.17 -0.14 -0.65
4 -6.91 0.02 0.07 -0.05 -0.07 -0.16" -0.21
5 1.98 0.02 0.06 -0.02 -0.12 -0.23" -0.30
6 12.97 0.03 -0.06 -0.11 -0.14" -0.14" -0.45
7 11.52 0.02 " -0.31" -0.11" -0.04 " -0.02"" -0.48"
8 -3.21 -0.00 0.02 0.00 0.00 -0.01 0.02
9 1.09 0.01 0.02 -0.02 -0.04 -0.04 -0.08
10 -9.10*" -0.03 0.22 0.32 023" 0.03 0.79
11 -3.13 -0.08"" 0.27 0.75** 0.61"" 0.11 1.75*"
12 -0.38 -0.05 0.05 0.09 0.48 0.19 0.81
FH 14.00 -0.02 -0.28 0.58 0.95 -0.40 0.84

Annual mean

fa=0.1 BEM, * «=0.05 BEE

MK IS A, AF 5 H T 08 ik B4 7 60% . 40% , 8 1% B3 s 3 0.1 AL i 3 PEAG
5 AR H R AR o m AR (E6) .,

BREHBTRIN W8 5 B 49% 51% , Foh B kS R E A S AN (AETTI) i R G
FHA 5 Al (KREBTETR) (K 6)

W H TR 8D B B 68% (32% , Hh AR B A 17 Ak (PR AR L s
BBENA 1A ORR) (K 6), Xu 11 A0 h R H BRI £, A 92% 3 s S mia s, Hp 58 4~
wiid it 0.1 5 EER 50 (A% ) |

R H TR 3800 0k S80S 86% 14% , i # i 2E 1A 30 Nk (A e P ARTR AT
ARAGER) i D BB (K 6) . XH45h 11 Ay B S H AT R A 919% 3k i 3 nka s, Horp

http ; //www.ecologica.cn



34 EHFM S 50 AFAEH R T R A R MR B 601

59 ufiilad 0.1 15 EER IR (IS ) |
RS H TR 080 i sS4 7 36% .64% , L G ka3 A 7 A uh (R AE)T IS A
T HEM K AR AR R IX ) Dl DR A R B 10 AN (AR AR AR AL X ) (&1 6) .
ZE L ARG H B BN K 2R ETTE R B s R AR R, R TR T
AR SR AT gt — A i

gl

g N-,NI

e
i&i};{? )2 o (?j\:,ﬂ }gw‘f@\
MW gﬁ;\%/gﬂﬁ (‘{' ) m@k

W iy
j\oh J:m%ﬁ‘r Zg

Vo G U
"‘/QMMJ @jﬁ o

v A ,b

S

B 6 1961—2010 £EFEERE BB T BN (JLOFRET 0.1 BEKF)
Fig.6 Spatial distributions of linear trends (d/10 a) in dry days at each level of South China during 1961—2010
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