Climate Change Research Letters S{ZZSLFFA IR, 2019, 8(6), 812-820 Hans )i
Published Online November 2019 in Hans. http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2019.86089

Spatial and Temporal Distribution
Characteristics of Drought in Southwest
China in 56a Based on Daily MCI

Feiyang Mao, Xiehui Li

School of Atmospheric Sciences, Chengdu University of Information Technology, Chengdu Sichuan
Email: 413464231@qg.com

Received: Oct. 29", 2019; accepted: Nov. 13", 2019; published: Nov. 20", 2019

Abstract

According to the national standard of meteorological drought classification revised in 2017, the
daily MCI index of 86 meteorological stations in Southwest China was calculated, and the spatial
interpolation was carried out by ArcGIS, mainly analyzing the drought characteristics of the whole
southwest region and Chongqing, Sichuan, Yunnan and Guizhou provinces in 56 years. The results
show that most of Yunnan, the west of Sichuan and the north of Chongqing are drought prone areas
in Southwest China, while the number of drought days in Central Sichuan and most of Guizhou is
relatively small; the drought in Sichuan and Yunnan mainly occurs in spring and winter, the
drought in Chongqing mainly occurs in late summer and early autumn, and the drought in Guizhou
mainly occurs in summer. From 1962 to 2017, the number of dry days in Southwest China showed
an increasing trend, and Chongqing showed the strongest increasing trend, which was 0.97 d/a. In
recent 56 years, the frequency of autumn drought is the highest, the intensity of drought is the
highest in Yunnan Province, and the lowest in Guizhou Province.
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1. 51§

T TR AR 1 X 3l i O™ H SR ) H AR K T — o T LTk T AR R, TR R
DA FEE ok i, bk iait UL RN RAE G K BT AT 2R REmT, DAk ] 4 Ah 2 3506
Ei 7 REMIBEFL[L] [2] [3]e 5KE TS [A17E 0 3R IE B K AR (AR A RFAE B 7e b R L, BRI 1961~2015 4
(RAEI DL ZR T3 B K B 2 ) 3 A, AT e DX B R 3 1 DX ek B 2>, T30 70 2 D PR RS Rl
T RXFKELE 8 AR FEEFE[S]. T HIa5E N AT 2R T A, 751 5 1M L 71
Mg 2R EEMEM . BATCRANSERRMHK AR T RIEERRIR L, OGR4 [6]LL SPEI #5551
BT T PR B IX 1961~2012 4F (1) FARRFAE , & I G e Hb X F) T R A 34 8 R M 8 3 4 £ 35 [7] [8] [9] [10]
FEWF TR I, PERHLIX T 54 0E 21 )k A i ™ E, HEMInES. HESRFAE 2017 45T 2006
SERAIFRUERR T 3R R T 2454l F5 %0 MCI (Meteorological drought composite index), [E 424
FTFIIEEEAT T B R, AD A B S [11A A MCI FREOE AR b HBIX 1961~2014 £ T 2B R HE4T T I
oM. MERSE[12]4E MCI $RE0M 2 BB G A R kB, MCI Fa SRR s AR RFE B E A e T 5 B Ul
DA TN 55 FRAELE B el . [FIR,  FAA S AE[131@ X MCI 8 5E DY 1 13& R/ frdi i, BT MCI
FEARIIR TR, MK EAER, PR O+ 5 5 Sehrt il AL th N . AR T 2 A i i
THEVURIHLX 56 F G AR T 54605 MCI [14], J8id 286 70 b 1962~2017 4 75 o b [X - 52 & 2B (1) 25
I ARFE LA SRR, S AE TR X T 5 R B ARRAE, DU RE D 178 B 5 160 M DU ATt b 55 S flt— e
BV A AN AR S

2. BIRAMSHZE
21 HREBASHEER

PR HLX A7 T 97°21'~110°11'E, 21°08'~33°41'N Z.[a], B& 7 H iR A, V&, =HamER
KEB. DA Z KSR N, BKELE 600~2300 mm 2 [i], HFEKKZET Atk A S)[15]. T
TBUX KR, A EFREC T PR X ARG, R, S, = ik 86 MR B .
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2.2. BHRIR

T 5T 548 bR B @ 08 B SR IR T B S 5 B0 W (http://data.cma.cn/) T 2 ) 78 R XA
1962~2017 £F 3% H i FEAN B /K S5 5080, Bt AL PRI S W8, SR DNE AT BRAE (8 S5 HEAT T R0 TRUAL P

3. ARFAZ*
3.1. SRTREESIBH MCI

T 552 BT BRK K5 B RT 5 6 sg & 208 B INRZ4E 5, MCILEEE T 60 KN HIAE =% /K, 30 KA
FEHL A R 2 R AR R E BRI 22 a5, RIS IRSS I 7oR, B8 n 7 =4S 2%, BkiHHE
AR [14]:

MCI = Ka x (& x SPIWg, +bx Ml +Cx SPlg; +d xSP1 ) (1)

1, SPIW60 it 60 RAFHEAAE FE/KFE % MI30 ik 30 KAHXIEIEEH5 % SP190 F1 SP1150 43 %
NI 90 KANE 150 K HIARAEALFEKIEH: av by o d >R E 2%, BEEHLIX R348 4k k47 0
MAHX %, FF K~ 0.3, 04, 03, 0.2, . #kFH 05, 06, 02, 0.1. TFEEEWET GB/T
32135 #iE, RIS ETRERNE 1. CHNFENIRS AEZEEG-S H). BZF(6~8 H). *KZFE(9~11
H). &2 AZKRE 2 A).

Table 1. Drought grade classification of MCI index
= L MCl 8T EFRX 5

SR RIM MCI R i
1 T5 >-05
2 ®5(-1.0,-0.5]
3 H5(-1.5,-1.0]
4 HE(-2.0,-1.5]
5 FE <20

32. FRR%EME

Xt 56a PUFgHIIX £ G 1 KRR LU ETREREEREG TS, FIHARQIETREK
AR [15]:

P:%xloo% @)
A, n AEBEETRIEREENFEE, N ATERERTIIE, ACHTIHE MCIL $REEER 7518
1962~2017 4%, [HlL N 5t 56.
4. BERE S
41. PERE TR BB E=RES

4.11. FAFRAETTFEBE S
% 2 9 1962~2017 it 4 AHHENSAHRE LU ETFREFYHES . nTUER, TrEitX AR
BHPREEU FTFEABEANSAEEESE . I sEX T2 ERIAESE. &F, Hf
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X 1~4 TR AN E, A TR HEEEARLE 23d o4 TIBX 1~3 A& A T HE0E 11 d
DAk, Hh 1l Hw®, HN15d; BEPRMX R EERAEERRKY], IR SiRob A I N B, 8
A%, 719d; SMMXEFFEERAEEES, i 89 IfFR%E, Hi1ld.

Table 2. Average number of days on moderate drought and above in each month in four provinces and cities in southwest

China from 1962 to 2017 (units: d)
3 2.1962~2017 R 4 AT ERZS AR ER U LETEFHBEERNM: d)

1H 2 H 3H 4 A 5H 6 H 7H 8 H 9H 1080 11H 124 AAE

HR 12 8 9 5 1 6 9 19 16 11 9 8 113
I 15 11 14 13 6 7 4 6 5 3 1 13 108
= 24 21 24 24 18 14 8 3 2 6 14 19 177
Bt 5 2 4 4 1 1 3 11 11 10 6 5 63

4.12. FWXTFEBRERTHLSH
14 1962~2017 7t rd 4 44 T BAREL h 2 & DL ET 52 HEUE R &t E,

=314k y=0.5934x-1049.8

——EFEAY — &M (ETEBBR?=0.3022 P<0.01
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Figure 1. Interannual variation and trend of average annual drought days on moderate drought and above in Southwest China
from 1962 to 2017
Bl 1. AEiX 1962~2017 FHEHHERU L TR BRFRERSESE

ATCAE Y, 56a [ PHRgHIX AR5 2 & DL B 2 B R 2N ss, 2tk y 0.59 d/a,
i1 2009 “ER %, N 177d, 1983 fEf/b, R 95d, —#FHZEIA 82d. T HEER IR ERAE I &,
SRS IS, R TR HEZE R, HA 20 th4d 60~80 44X, i H R LU ETFRHE
76 123d K47, 90 fEARFREE AN, Ay 127d, 21 LSk XCH Frisn, N 145 d.

] 2 7y 1962~2017 -V ES 4 A T 0 v B UL B 5 0 BUE R AR R s R A

AILAEH, 56ald], B, mFg. soM. DIFES TR LU T2 HEua Ak 28 nias, LrBiE
#5371 79 0.97 d/a. 0.69 d/a. 0.77 d/a. 0.36 d/a. FiHEH KA 1988 g%, Ay 178d, 1982 i/, WA
57d, —FHMZEIE 121 d; =FITE 2009 Fix %, 260 d, 1983 Hix/>, WA 145d, —#FHHZEIX 115 d;
SUMNAE 2011 FEfe %, N 111d, 1967 &b, HF 29d, —FHAMZEIL 82d; PU)ITE 1979 %, N 158
d, 1989 Ffx/b, KA 84d, —#FHMEL 74d. WETHETERU ETRASBREZ REME A,
B RBEETING, T2 REM D KRB Z B K2 ERT .
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Figure 2. Interannual variation and trend of average annual drought days on moderate drought and above in four provinces
and cities in southwest China from 1962 to 2017

2. TOEg 4 ETH 1962~2017 EEHHER U L TFEHBERT LSS

4 /TR KL BB H B EAAR R 2B I, (HERZ MR E B ERER. H
H R POTE 20 20 60~80 4EAY, 4EITFHEE 110d A4, 90 44N A 119 d, 21 42 DLk A
hn, S~ 144d; mEEAE 20 4D 60~80 AR, FITRHAE 181d if, 90 ARG NN 184 d, 21 4l
DASKHE N 200 ds BTHNAE 20 40 60~80 4FAX, F¥F R HATE 63d ifi, 90 ARG 72d, 21 4
PLRIG N3 88 do PY)IITE 20 tH4C 60~80 FAX, X+ 5 HAE 115d /o4, 90 FAUEnE) 118 d, 21
QUKL N 128 d. Z8 EVE1, 4 ANE TR R I DL BT 5 E AR AR A 2 30 AN B R I
R, RERREN 21 AL Lok, TEARRARRRT SN, Mo T R IR YA .

4.13. EHTEABZ=EIH

3 NI ArcGIS B AF 34T 25 1A)4fE 5 15 2 1) 1962~2017 “E PG dth X A rh 52 K DA BT H A =
FaA . FTLARH, ZFRH, PUNARMA R, DARERIGHZE M TR KX, F5T 52 HE
WITE 150d LA bo AR mm s, PO AR ARG R i X 75 200 d BA L, DU PEAGER AT, S
AREAE 100 d AT B4 BTN S, MK ENTFRHERS, 14 187.7 d, EPAMPY) I AHZ
A%, 43518 122.4d f1119.5d, SNBSS D, R 72.4d.

4.14. EETTEBRZESH

FIF ArcGIS B A 3EAT 23 (4 {E 7] LAAR 3] 1962~2017 4F 78 m th X AR 21 b 522 [ DL B 52 H A7 3
AT 40 ATEVE H, DI, FF, ZF KRR SR 7 082, ik 60 d
PAE, TS X2 H A b, HaAE 16 d BUF s 23, PR X R & UL E T2 HECEX
AT Pl DU AN E oAb, i rE 60 d LA b, 1Py ) PEdb s fl s AR 2 B A K IX,
TR HECPLE 0~30 d; #KF, PURGHLIX 5 HEOE X EZAAEVI A SN pa . H PN
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SRR, HHEAE 60 d DAL, TP )IPEALEATRES, SRR AN S R ORE KR A R, TR H
15~30d, #BAHXAE 16d AN &2, mm R, BmARALES, DY) MAh AR X 2 0 5L, &
WA 60d LA L, TSR HHX L DY) TGRS X R B R b, EEAE 15d LAR.
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Figure 3. Spatial distribution of average annual drought days on moderate drought and above in four provinces and cities in
southwest China from 1962 to 2017
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Figure 4. Spatial distribution of average each season drought days on moderate drought and above in southwest China from

1962 to 2017
4. TEgHhX 1962~2017 £ FFE R L TFEHRFEHZ=E 5%
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4.2. TSR

% 3 4 1962~2017 4 ES 4 B ER SN T TR2RG . WUEH, $FTREENRN T
EZRIAE, WIAMSEETREEZEKERE, HhamE KRR R G, N T74%, ERMXE 20
FhE, 15 64%, HIRNES, N40%; SN E BHRE S, N 72%, HIRAKESR, K 37%.

Table 3. Average annual and seasonal drought frequencies in four provinces and cities in southwest China from 1962 to 2017
= 3. FiFE 4 A 1962~2017 FEHMEFHEHFRINE

BT AT (%)
HE 2 €S A% 230
K 40 64 25 26 74
)| 23 39 64 15 59
= 10 16 74 13 69
S 40 72 37 34 68

K 5 4 1962~2017 4E PG R X SE AN AN ZEAT P B R AR AT FTDE Y, SR L, BRI
HER, RIS, BENPEERAN, HAb R DO AT R IR R 60%, B AN 2 e 7 e A 2 A 51 80% LA
s B, PR AET R REAR, HAPmm s, PP T R R 20%; 23,
STMIZRAR, EE MDY )b A AR X R AT R AR A, i va s, DU PG AR AR A A T AR AR
M, mE A, PP kA TR sy, SO, PUNIRES, SRR T RIRER, &
=, PRI B R A TR HOBR R, BRETHANDY) I s AR BB EE 3 3 X A A TR A = T 40%5h, Hofthih
DORAT- IR AT 40%, HrPUIPGEES, AL, mrdbEsET R IR T 10%.

1 1
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Figure 5. Spatial distribution of average annual and seasonal drought frequencies in southwest China from 1962 to 2017
[ 5. FRgbX 1962~2017 FEHFIR R TF 2R @ 5%
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1) m=FERHES, WUNPE LA EPRAL AR P TR 2 K X, ~FHF T 7 B8 s 150 d ML b, 3

H s, OISR 200 d AE, PUJIARES, ST ORHRT 5 H AR Bb . HEFEMEFEE S
BUKTE 5

2) PRI R EA 4 T R Z S HERE 2 S B , PO IR 2 g X T 2 R B IR &30,

B R X TR R R A R ST T R R B R AR

3) PHFEHL X T 5 H B AR RS, &kl 0.59 dia, Hrb E RIS NS Y &, v 0.97 dfa;

VO3 s e 58, 9 0.36 dfa.

4) PUREHLIX TR AR, WAETR L, EK, SEMAARES, R PR, DU PG R R AR e s

MISTE] E, BRI A AR B e

HI AT R ATk, EOR MCIEBCZ AT CI S TRCREED, (H2 MCI EEHEB IR TRE T, Xk

Wb, MBI NANGG, A Ry R skt PRk, SO TR KGR 56 R SE T T A RS
R, FEMTHETEE[16] [17] [18]M45ie 8, KIRWIPURGHIX T 74 21 Lyl R A ™ HE, 2
PEAFEWZFHERINEY, HTREFWUMNERS ERBMESRAEAR, I VKETRR™

E:’

MAEFH NN FMEST R E. T MCI1REG AR RS TR B AR E AR [1413447 73 i

1, REARLSH T EREFLNZTTH T RE, EHARIARIER 75 7T LRI 76 w3t X B AA TR ik
BATHEEE A fpitt— B E T

E&WMAE
VY1148 BH% T 5 H (2017ZR0043, 2015GZ0238).
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