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Meteorological drought characteristics and driving force analysis of Xijiang
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Abstract: In order to comprehensively characterize the evolution characteristics of meteorological
drought in the basin, this paper is based on the rainfall data of 33 meteorological stations in the
Xijiang River Basin from 1960 to 2015, using the standardized rainfall index (SPI) as the drought
index, from the annual scale (SPI;,) and the seasonal scale (SPI;). In two aspects, the sub-ratio
of drought stations, drought frequency, drought trend and driving force in the Xijiang River Ba-
sin were analyzed. The results show that: 1) The distribution of annual precipitation varies
greatly from the southeast to the northwest. 2) The probability of meteorological drought in the
basin is the highest, with the probability of extreme drought the smallest; the frequency of the
long-term drought characterized by (SPI,,) is higher than the short-term drought characterized by
seasonal scale (SPI;). 3) The SPI sequence in the northwestern basin shows a significant down-
ward trend, with the meteorological drought having aggravated. 4) Sunspot and some atmospher-
ic circulation anomalies have a great influence on the formation and evolution of meteorological
drought in the Xijiang River Basin. The degree of influence is sunspot, Arctic Oscillation or El

Nino. The research results have the certain reference significance for assessing the risk of drought
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disasters in the Xijiang River Basin and the formulation of drought prevention and mitigation

strategies, providing a scientific basis for drought response and defense.

Key words: meteorological drought; standardized rainfall index (SPD); driving force analysis; Xi-

jlang River Basin
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Fig. 1 Distribution of Xijiang River Basin and representative meteorological stations



2R, 45 FE TR AL I K 15 B0 SPT Y P9 VT i 3 22 RUBE T 5244k 9K 3 1 73 A7 43

2 MIRAE

2.1 FRAELBEKIEH(SPI)

P HEAL B K $5 2 SPT J2 HE 8 WL ) LR 1 545
PRz —, e i JE B Mckee %7 7E 1993 4R 42 1, H5 4L
Xof B B S S R S LR 1,

F 1 RIEAR AL KSR B 5 T R AR
Tab.1 Drought and wet period classification

according to the SPI index

HH SPI &
e B2 T 5 (—co,—2.0]
JEE AR (—2.0,—1.5]
T R (—1.5,—1.0]
IR IER (—1.0,1.0]
rh B2 1 (1.0.1.5]
)" (1.5,2.0]
% Y 3] [2.0,+0c0)

SPI 5 T S e+ 5 i b 2R -FEK
W B T R bR A He . SPT 35 fif 28, B e e 13T
AR T BT DUSE I 2 R ROEE e B B )
ZRMHFARE TR W, o e ) R (—
AMHLEAH S HDO I SPL R AE 6 T S8 0 . 8
JFH T 0 D00 e 40 P 8 K G S R O T A R B B
KO ROEE (12 S 24 A 45D B SPT AR SR i U
K] N 7K 23875 15 B0 T DL LG BT 4 1 s ke 37t
S5 05 0 B B e AR AR
2.2 RXINETHRE

A8 /N I AE e (Cross Wavelet Transform,
XWT) B AT 858 0945 5 #55 F2» BERE Jo . AT Lo #r
PIAS I [E] P30 R an .+ B4 B & e 2RO h A
A 42 e LR AR S 1 TR SR AR e R,

& SN AT B R A Morlet /NN 437 95 A4
P8I (e y (@) o IATFH 20 Fy () Z [
ACSL/NPETE R

W.laso) = C,(asDC; (a,r) (D)
K. Colaro) ZIF A x(0) B9 /NI AR e &R 5
C; Cast) BTN (o) Wy /NP A8 4 R By 52 3 4,
A& /NI RE 1 BEAE 1 7S S 81 28 )N i S e AR
AN [R) B A 358 Y 25 R R AR
2.3 FRIFEMHER

AR SO BB A A B SO T B R T
AT PENY VLIRS 55 A 0 TR REE &5 8 b
i ey R

D FRBR P, SRR A GORHY AR5 N 5T

i AR T RO B SR YT 3 L TR AN
P, = n/N X 100% (2)
X n A AT B SHEE, N BREITA S
LR AERG AR b S, A b+
BOEPET R LU B ZA N AERE R T 57,

2) Mann-Kendall & 3K 55 . 75 i) 8] 77 51) 4 34
BT Mann-Kendall Kz 30k & —FC 7 12 H 19
ES Bk 30 Jr ikt 3l xR B 0 e AR A AT
PREA R RIS Z . 5 Z > 0 WF S E ETHiE
Py 7 <0 MFFIRFRERSA, £ [Z]=1.64
K 1,96 BF, 430 R oR ¥ ) T OB AR B 9026 F
95 Y0 By 8 FE VER IR

3) TR P, 48— KN AL T 51
sl R Al SR o e TR T R
M T REA R .

P, = m/M X 100% (3)
A m ARAT R, M IE5E X SR
WRCARSCR M =33), j AURA R B4 . T 5k
UK L AR A T 385 T 57 5 W 9 P A 2 R 43 DL 3R 20,
2 BT R A R

Tab. 2 Classification of drought impact ranges in the basin

e FRIGK I P, W/ %
JoH 5 [0.10)
SR I T R [10,25)
BT XA T 5 [25.33)
IX 2 M B [33,50)
e R s [50,100)

2.4 N Markov %%

Markov i B J2 6 58 F5 9 Y R3S SR B He F 1y
FRIE 38 2k A [FAR 25 B 400 1 MR 3 FIR 2 1Y 5 B Al o
R 5 IR A Z TB] Y 28 A e, LLIA B B0 ey H Y,
B REIE TR E 8, WaE T mE s, RS
A AL R T B Markov G5 2L (5 K1) .
RUad fE B R T A, ook RS 5“0t
E7HPRE TR,

JAL Markov 5 25 Tl (%) B A Ji 3802 i 22 15 51
S AN B BE T AL IR S ST T B Y 45 B i R A R
FELIE ) RIS AR 1 18 A OC R B A o e — R
A5 1 25 MR 2 M AR by 48 A 18 A T 3200k 285 1) 0000 Ak
2, DT T 12 46 A (8 BT A R 2 5 0 BT 400 1) ki [T
PR RS B

W Rl R AR T
7R .



44

VU225 TR 232 4R (20200 45 36 45 1 1

J T = Enipij
T (4)
{Zm =1,m;, =0

j=1

HRAEAR 25 P 7 M3 00 o T B0 1 P B A 5 4 4R
ﬁ%ﬁﬂ%nzsw

7

T BRI HOE — RN MK BENLAS &, K iz H
A Markov % 1 T = 52 PR 250 B AT 38 2o 45 i 3 A G &R
Bk A 45 s B 11 1 52 1] 9 4 G 56 2R DA SR 55
FNAL Markov 4% 2 000 52 9 A ELAE B8 g fn R,

DN/ IR A ¥ € kORI RS e AN
D0 E D GbR e HE ST AR R E T 51 P 45 A e BT
AL EPIRFESZS B E= (1,2,

2) RSB R AN .
_ S

2ﬁ
K £ NIRRT 21 s as s v, WNIRZS 7 )
R WIS P, (i, € E) RSB R,

3) Bl ML Ak R R A 0 R TG PR R N i AR
Markov 45 8 E 17 43 A7 1Ak ok [n) Ry = 23 i 4
M H A o AR X R AT D A
MARPRF IR TS A KB, St IR B A Gm —
DY o 43, it 4 W E K o 35 o >
v LOn — 1% ] 6 2 [

O TR B A A R B

’Wl}o

e RN R BB A 5E R K X I 1A P 0 2
¢ I Z065 LA, X S IRF 8] 370 7 2405 0 Ay I [R]
(RN

5) X4 HARSC R At A AL e A 2L

wk:‘rk‘/Z‘rk‘ (7
T s, A TS B Markov AEE , m Ry 1500 B 5
RN RSN

6) XA DG Rt gt AR B LKW
PR S B A 2 B, i — 25 X IR Markov i (1) 3
itk CERR A AT . FEAE TR A AR A

5
T = Znil)v
i=1

{ET@’ == 1’Tf]’ 20
=1

Aei, g WRE, ~ v 2R (. R
fii s Py MRAS 7 2 G I — BB R RETIR AR
PR ARAE R L ] 350 P A2 00 A 5 AR i E B

(8

T},- - l °
T
3 HRAW
3.1 REBEFHERENIT

FEF PGV 33 ALl AT 56 4 H FFENTEL
i (1960-—2015) Fr 45 1Y 25 A~ 0l i 4F - 4 B W 1, fiff
JH ArcGIS10. 1 s [A] Kriging 4 {8 23 15 3 7§ V10
Sl A 359 % W R s ) A L DL 2,

n—k n
= = .2
= 20X XX — X)) DX, —X) 6)
=1 =1
102°E 104°E 106°E 108°E 110°E 112°E
= N = 451
~TI / B = @ /::L\%JE
o ‘ ° @ éé‘z%#ﬂiﬁ?
, 5 K
zl Ky g iali’ﬂﬁ%ﬂﬁi/mm
T AV,
a » S wr High: 1 76143
z| o ing A B, = ow:799.594
&
cﬁl 1] oﬁJ L

°Z r or- - s
g Oﬁ & oﬁ o

Fil98 4 d
Z ol x|
t ¢ =
Z, OIE M
!
[\l
oZ - 0 50 100 200 300 400
(':l [ - km

B2 PUYLH I 2 4R 3 K 1k o3 A

Fig. 2 Spatial distribution of annual precipitation in the Xijiang River Basin
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Fig. 6 Cross-wavelet relationship between sunspot activity and SPI at different time scales
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