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Drought and Moist Changes and Their Relations with Temperature in
Xilin River Basin from 1981 to 2016

WANG Huimin', ZHU Zhongyuan'
(Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: In order to find out the drought and moist changes over the years in the Xilin River Basin, using the
monthly data of precipitation and temperature in the Xilin River Basin for a total of 36 years from 1981 to
2016, we analyzed the temporal variation of precipitation and temperature in 36 years on annual and seasonal
scales. The standardized precipitation indexes at different temporal scales (SPI1, SPI3, SPI6, SPI12) for
each month were calculated. The correlation between temperature and SPI, the sensitivity of SPI at different
time scales, and the inter-annual variation of drought and moist events were analyzed. According to the
monthly SPI sequence, the year-by-year sequence of different months was separated during the growth period
of pasture to analyze the changes of SPI during the growth period. The results showed that: (1) the overall
change trend of annual precipitation over the years was extremely inconspicuous with uneven distribution of
precipitation during the year, precipitation in summer accounted for more than half of the total precipitation;
the inter-annual temperature change was more significant and presented the upward trend; (2) with the increase of
tempoal scale, the rising trend of SPI series weakened, the frequency of fluctuation decreased, and the start and end
times of drought and flood were delayed; in terms of frequency of occurrence of drought and moist events at each
level, severe and moderate drought and moist events showed significant inter annual changes, while mild drought and
moist events occurred every year with no significant inter annual changes; (3) during the growth period, the SPI
sequence showed the upward trend in May, June and October, while it showed the downward trend in July,
August and September. It showed that it was more humid at the end of spring and early summer, it was
generally dry in the summer, and it showed the trend of shift from wetness to drought in the fall; (4) the
drought and moist events were positively correlated with temperature in May and December, and negatively

correlated with temperature in the other months, the significant negative correlation between the drought and
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moist events and temperature was found in January, June, July, August and November.

Keywords: drought and moist event; SPI; trend variations; relation Xilin River Basin

TREMMAESRGE A I THRAIKSIEFZ
— ERH R LR EN AR K EZ— TR
AT 3R 2 8 KO 2 2 RRSL I ] 22 K 5 i R =2
J7 RO R B T T M TG . TR T4
FWIERIRE S5ERES MM EAY R, b
AR EA B b E AL X T R B,
JUI R AL T R T RARR XN ST IR X AR
5 B 5 2 IR 0 AR G A R R R
FEHE R ARO[ X A, 2
B BSOS, 21 R DIk NS R
ARG Hb X K ™ FE g /0 L R R A X A
b TR A 25 BR BT T 3 A 48 T A O ROk BT
2014 4 8 H Ay NS H thPE ER XA 23 T3 km® W]
I Y w037 52 5L L Hrp el iz 6 SRR 22 i 2 oK R
AR T #0 T 3R 7 1Y 4805 Ak F ARG SEIR S X
A SRS B P IR .

TRMRHEE 2R mEERL, T 26 0E
FVE AR 2 32 8 X B A BR . A SCik PR McKee 265
TEVPAL 36 ERL 2 fr 2 T 5 AR D0 48 1 0 2 T B K &
(AR T AL R K 48 AR (SPD K HEAT 40 BT . A AL B 7K 45
B (SPDJEFI & H B R K 8 8 ke 1 55 00 8 He
LAY R Q= I o W U % NS R et 8
SPT 8 B0 fie KA i S BLAT 21 i) RO R4, vl L
e FRAEAS R Ay F

e Hh R A3 i X SRR R T O L E
ST HEA B S BRSSP X8 Ak
TR B B RO T R R AR . AR T
ASTA] B ] R BE (SPIL, SPI3, SPI6, SP112) [ 475 1 4k [5
KA B A 5 8 AR TR 3 B 36 a PR AR R LA KT
S AR R AE O B 9 X R T RSk X
BRTRERERRIAAGEEZ X,

1 PRSI DT ik

1.1 MREERESHEFRE

BB MY Ji ) PR A L — SR AL YT L R R T R 0
e A s BB AL R R AR T R A T 116°02"—
117°12'E,43°26"—44°08'N, A SCHIFSE XA T8 Mk i 4 Kk
SCFEE A A5 AR b T X e 2 3 ek AT AR Gk 3 852
ke’ o F T BRI A 8 EL A R R A 2 Y M R e v R
SRR K RS A R 2 X K R UR A B . &
B AR R R B AR 25 K R 2 AR I R TR
137. 4 mm, Z& KK, BEARK TR FLRE TR

IR Ko 5 RO A B e R e P R

SCHP T B R K 5 AR Y BCE TR R IR T
E AR 25 Z R M Chttp: // cde. cma. gov. cn),
1.2 HARFE
1.2.1 ArffeBeRygs i TFRKEAEANFR X,
ANTA] B 1] N B A AR R A A2 W L i DUAEAS [A] i 25 R |
A E Eb 35 AR XE AR R 1 L i LR K A I AN S — P IE
BAAT LSRR T 4340 Sk A iR B K i 1 22 4k 1 28
i IE PR eI SRS SPT

I R A R B — Ik 2 ) R K R R o,
Ho T o3 A A 58 2% 3 pR B

1

Fr”

g(x)= LB (£>>0)

F(a)zzx”ﬂ e “dx
Lo WILIRSEGE HRESHG 2 IFEKE T ()
J& gamma PREL. HAEM o0 B 4G THE AT R FH AR KA SR
fliit oy sk A, B

1+ /ITIAT3
* 4A
p=-r

a
A:1n<§>—21‘;<1)

A en R SR IR B . T 4 S I )RR i
EYIAY R SO R I
G = glx)da=

[ ) e P dr

I S
ﬁinp(a”) o
S 1=x/p
AT AR5 ) gamma J7FE
lA [Te e tde

I'a )"’

T gamma Jr AL E =0 BYIE N . 1 S R BE
K] LRy 0, i DL BB R R RN

H(x)=g+U—¢)G(x)

K g BFEKER O BER ., 1R m FoRFEKET H
JEAN K B2 0 Y& W g=m/n,

SBMEAR H (o) 0] LU i F 205 3 o i i 1E S

M 0<<H(2)<<0.5 K.

G(x)=

Co Jrcl tJrc‘g ¢

=Sl U A

)

B 1
=yl g7

24 0. 5<<H(x)<1 Hf.



180 /e o S R 1

Co —|—<'1 z‘+cz t
1+dit+d, 0’ +d;t°

l:\/ln{%
[1.0—H(x)
K, =2.515 517;¢,=0. 802 853;¢,=0. 010 328;
d,=1.432 788;d,=0. 189 269;d,=0. 001 308,
1.2.2 AFSPI®gRZ#%%% %5 MiESPI 550K
BRI T IR R AT Wk 1,
#z1 SPIFEREH#HMHE
SPIfg% >2.0 1.5~1.99 1L.0~1.49 <-=2.0 —15~—199 —1.0~—1.49
A& b B &R i x

2 iR 50r

2.1 MEAKMBEZHBERESHT

1 F I AR B K AR PR S A K, 1981—2016
AR 36 a R AR K G Y R AR R AL F R B L 2012
AR K S = A F] T 514. 5 mm, 2005 A6 R K B i
RAH 121.1 mm, HE IA—DAIUEH . FEEHEL
ZRREKEZIE LTS B EEKEZHHT
ek 1 A, T K R A K A R AR AL AN ] L AR
TFARF . B A4 N A B AR5 2RI R K
b AR BRI — PR E L,
2.2 SPIEZWHH
2.2.1 SPl EXRFE B RETeHEMAFLE HE
2 ATLLE H, SPT i SRR B 25 Bsf (] R BE %) 34 o J2: i
ek 55 1Y o 3X ] BE S H TR A I TA) RUBE B B i, — £
e R B A /INBEE K B 6T T B 1) s e A T BRI O B
— € WG . B TR W45 %0, SPIL, SPI3, SPI6 A7
B oA a3, BLRE & I ) ROBE By 38 m, [
55 1 SPI12 FeA T /K- SPT 1 3% 2l M % Fifi %
P 1) RUJE B 1 Iz /s . Hod SPIL 38 3l 0 32 o5 oy
SR EN, BEAE B i R KOS B R AR R T 5, SPI3
RENS I WL 2= 10 2 57 AR AL AR AE, Rk T 2 5 3% U1 A
Pl SPI6 5 SPIN2 3 3 i % & /N, 5 SPI1 i
SPI3 AH H ik 2t 8 °F- 22 L e S Wk SC+ 5, it
AT UL 4 22 Rk (] RBE () SPT AR 25 4 7T L oE 52985 47
ZEA W, LA 1991 AE R, SPIL 8] 1 A iR R,
SHATE .0 AR B, 6 HATE.7 HEE.
S HNES.11 A MRS, SPI3 %8 3 A ¥,
4—T7 A NP . SPI6 KRB 7 A iz Ei. SPI12 kW]
6 H hiews, b H ¥ hIEH . Mk E. 280
A 1 B ] i 2 B ) R A 385 1T A R S S L 5 5 Y A
oAl = AT — AR Ak 3 1 BH A R K AR AR BB
U= A e, XSk 5T SPL T ke X
WAL I 23 FRAE , 75D R DT 3 T SPT 43 i
b4 0 5287 i S AR AL AR I 25 B A — 3K

Z=SPI=(— )

% 26 %
600
500
g
E400
~
w300 R\ L\ T NN S
% -
¥ 200
100
0
— =3 — o — el — O
o0 o0 (=N = (=4 (= — —
(=)} (=)} (=) N < < = <
— — — — o~ ™~ ™~ N

120

Pk B/mm
_
N oo (=]
(=] (=] (=)

40
20
0 T T T T T T T T T T T T T T T O A O A A |
— O — o — o — -]
0 0 N N (=3 =3 —
=)} N (=)} =)} (=] (=] (= (=]
— — — — o~ (o] (o] ™
F %
400
CRZ

300

F/K B/mm
[\]
8

100
0

— O — o — o — 0

-] o0 (= (= 1= —

=)} (=) (=)} =)} (=] (= (= (=]

— — — — ™~ o~ N ™

F 7K B/mm

0 | NN T T TN T Y T T T T  w w |

— \O — o — el — k=]
[ [ N N (== (=1 — —
(=)} N (= (= <> > = <>
— — — — (3] ~ (o] (9]
30 - &
25 E &%
g
a20
~
o 15
¥
¥ 10
5
0 T T TN T T T N T T N T T T T T T O I A A B O |
— O — o — o — O
o0 2] (=2 N < — —
=) (=) (=) (=)} (=] (= (=] (=
— — — — (] (3] [a\] N
& f

RN AP SR
Bl FAREEGHBKETLESR



T B Se g o SPTF 81 s e 2k B 4k

%13 SR B 19812016 4F TR AR AL KO SR B 6 R 181
3 3 r
2 2 F
1 | 1
EO | AL " “‘ M1 (A YT E(} A h l I‘
7} | ]‘ ' 7} |
-1 -1
-2 2 F
23 I N T T T N T T T T T T T T T I I Y A I -3 I N T T T T T T T T T T T T T T T T Y I
X % =2 & =2 & = 32 ¥ % @ & 2 & = =2
N N [=,) =) (= (= (=] (=] =) =) =) N (=] (=] o (=
— — — — (o] (] [\l (3] — — — — [o\] [9\] o o~
F F#
3 r 3 r
2 | 2
1 « 1
N ] 1 L =
A AR Gt A T % 0
i
-1 ’ -1
2 r -2
-3 T TN T T T T T T T TN T T T T T O T O O 0 A A O | -3 T T T T T T T T T T T T T T T T 0 T O O O B A O |
— O — O — o — =] — O — o — o — o
[e] o0 (=] (=) (=4 < — — oo o] (=) N (=3 (=3 — —
(=) (=) [=,) =)} (= (= (=] (=] =) =)} (=)} (=)} (=] (=] (= (=
— — — — ™~ o~ o~ ~N — — — — o~ ~N ~N N
F F 4%

B2 1981—2016 £ RE R ERE SPI Tk #55
2.2.2 FTRE#HGFFEAL HESWTURH . EE
AERUBEN A S G I =0 AR Ak 3R 30 s 1
(AEPRAEAL AR5 X EE W5 54 2R AEAE 2000 AF LS .
i g5 Y e A B AR P AE 19861998 4F RN 2011—

2016 4F, HPFAEHEMI T 4 W AR 53508 1984 45
1991 4F 1992 4F Fl 1998 4F, f B2 £ 2k A7
1983—1992 4EF0 1999—2011 4, #¥F 52 H k1
AR B AEPR 22 AR W TE S MR A L4 .

3 r 3 ~ 2
. B & C B
AEH
K2 K2 X
= I ¥
ot - -
Fq L t #
0 E E E ‘ ‘a 0 3‘ ‘H 3 ‘ a H 0
— e i ° — b — A= — o — 2 — b — h = — et i b — b - A=
0 [ N N (= (=4 — — £ 0 N =) (=4 (=3 — — o o N = (=4 (= — —
N =) N =) (= [~ [~ (=] =) =) =) =)} [~ (= (=] [~ N =) =) =) (=] (= (= [~
— — — — [a\] [o\] o~ [\ — — — — [o\] o~ [\ N — — — — o~ o o o
£ f E £
1.5 3 r 3 r
D ER Ef8 F g8
& 1.0 | :52 B 152
= = S
o - ot
0 0 0
— \O — O — g — o — \O — O — o — o — O — o — =l — o
oo o0 N =) (=4 = — — o0 [ N N (=4 (= — — £ =3 N = (= (= — —
=) N [=)) [=)) (= (=] (= (= =)} N =) N (= (=] (= (= [=)) =) N =) (= (= (= (=
— — — — (] [\l N [\l — — — — (] [\l N N — — — — o~ (o] o~ [\
F F f £

B3 AEEATEEGHREFRMNERSTL
2.2.3 HKEAFHARE A SPI T LR
L ARYEZE A SPLFA, 43 8 AN TR A 3 19 SPT & 4F

0 3 LAt A 23 A A [ A3 453 64 8 A T 3t 38 8 ) 4 B
A, B A RTLIEH .S A6 H .10 Ay SPT ¥4



182 /e o S R 1 %26 &

EI SRR SRR S R AR
I ARG B 5 a Bt R AR R
B1.5 A 6y SPT AR | 5 3 i 2 3 iy e %, 7
J1.8 1.9 J1 4 SPT J 41 52 B H sl /) 1) o 2%, 158 W] 2
R LRI RN T RABHEL .7 A G
5 a W aPF IR S5 R R WL A 1994 4 D15 . SPT
RSS2 RAN:UY SR DU R 25 ST SY /N

R A B A R AR A R

XFFHCRORUEL.6 A M PR E Sk A T A K IES:, 4
FESAF VL B SAFAR BE A DRIE B AR L 1 26 K T4
F A & B A 2 B R R O Y 7 R R
6—8 H Rt M e B B AR R P R 20
X B e ) A0 1) 2 AR 0 A I T AR o Pl e el L
6—8 H Y SPT{H F 4 C R B 1y - 1t

3 r 3 3
B 6H
2 2
K1 K1
= R
w0 o ©
L Lol
) -2
3 3 LLLO L L d R e a et niniintl 3 (EEINENEN NN NN NN EENINNNENINENENENE]
— \O — =] — \O — o — O — O — \O — =] — O — \O — =] — \O
o N = (=3 — — -] 0 =) N (=3 > — — 0 0 =) = (=3 — —
=) (=} (=) =)} (=3 (= (=] (=] [=) [=)) N N < (= (=] (=3 N N [=)% [=) (=] (=] (=] <
— — — — N I N N — — — — N I I ~ — — — — I N N ~
& & # & f
3 -
2
K1 X
B E
o O I
o -
2
-3
— =] — =3 — O — o
o 0 N N (=4 (= — —
=)} N =)} N (= (=3 (= (=2
— — — — (o] [a\] N N
F fr

TE IR AR B SPT ¥ 81 5 e 2 o #a #k s Si4k O SPLIT AN 5 a W 8104,
B4 HELEHFHNZA SPLERETN

2.3 SEMRBEZLEERE SPIKEXMEDHT
2.3.1 A BegrtiE AR S M 19812016 4F
[ 36 a [H] il o B 45 3] 19 22 48 F 2 il A28 4k 1K
ATLVE B RRAERZA R B E B R LT
PO SA-D A HERESREN ARSI U B
Lt IR AR AR B B, 3k
Rk 2 SR A I e X AR P AR e R B T
IFER . T 225 4 20 0 AR AR bk 35 A i T oK
FRAVHEEZAE RN 20. 19C, & FH 245
FHRIRAUN —16.29C,

2.3.2 Ai&L SPIegAREMod N T KRBT
3 P AR AR A TR T RE R AR e TR T

# 1 SPT 55U M AH ¢ R 8 th 3R 2 W] LUK B 7R 4
WA R ETS RS 5 A4 12 A4 iR
EI AR IEMASC R &R X R UL XA b 8 bk
UL ) Al B R U SPT A8 (B 3 3 PN 3R B Y
P TR EE N N R I TR PRI R PSP S
F.H1H.6H.7A7.8 .11 Ay 23 82 5
AR AW ARy SPT R/ L 37 30N 2 B 1
sefm TR R LA 1T A6 AT .8 AL 11
H X MR E NI, mREATHN.6 A7 H,
8 H A Sl R R A AR ROR B 45 7 i B S WA KR G
HOEAE 8 H A » A Rt AR KA -2 W f K

*2 ZFASPIEREMMEXHE

ZH 1A zH 3H 4 A 5H

6 A TH 8 A 9 A 10 A 11 A 12 A

SPI  —0.374" —0.061 —0.145 —0.061 0.042 —0.

576" " —0.520" " —0.705" " —0.285 —0.054 —0.553"" 0.002

W ox F8AE 0. 05 K P LW EM G » « 57 0. 01 /KF L EAHC,



SR B 19812016 4F TR AR AL KO SR B 6 R 183

51
6 r
5

o 4

~

o 3

Ir
2
1
0
— o — =) — O — O
x o« (=) (=) (=4 < — —
(= N N =) < < <
— — — — N N N
8
6

O

~

g 4

r
2
0
— O — O — \O — O
-] 0 N N (= (=1 — —
(=)} (=)} (=)} =) (=4 (=4 (=4 (=
— — — — ~ ~ N (]

&
25
b Pa AN Pa_p

Weetotsrornd N ¥ % °

o -

7@15

Z ol CHEMAR
5_
[ JL T T A A A A A A
— O — o — o — o
o0 o0 [=a) < — —
=) (=) N =) (= (= (= (=1
— — — — [N (9] N N

KK/ C

S| E &FRKE
P-10 M =7 "wa\q\/\j\ ij\\,f
Fas |
20 |
-25 IS N N N

1981
1986

TR g ek,
5

— 0 — &

N (=] (=4 (=4

= N (=3 <o

— — [ N
& fr

FHREMEELES

2011

2016

3 5

(1) 36 4F R AF [ 7K £ 19 5 1 A5 b Sl A B
B ERSEXFNFEKE RSB LA, 7S
KEREI TR S RN R, KR
WAL AN 3457, SPI 51 Bt st 1) RO BE 0 448 Jn L 1= T
AR 55 o Ik Sl R SRR 2 R D L 5B Y R
RIS B e A T A I AE JS . FE AR R L 454
SR TR R AR R Ry gy (R A
AR B AR PR AR L TR B S R R R R
EEAE KA PR ZERA D,

(2) FEHWCFAE TN, B REZP) R i R
A H R R B W A R — AN AR 4k

(3) 36 4R IR A PR AR bt R e 25 5 &2 BTt
ka3, B 2 5 Rk 1 AR S B L T, L R A
& SR TR AR R B R B T AR
F I 2 54 RN B . A 4 U B RO
T, FRFEARS 5 A0 AR E I 0 E A
2. EHMAG T A6 A7 A8 ANEHHRE
FEMRMCKER AR FAEFTHN.6 .7 H.8 A
AR BORE ) A R e i s R, Herh 8 A
3 1) 3 22 6T RO 7 5 ) e K

SE k-

(1] b AR vk B A, 55 R KAE B s S X AR T
R R AR AEBTFE (D). N RBRIT . 2018,39(3) : 26-30.

(2] SR E .. 1951—2004 4F i [E 6 I T R ALY e A
F 3z [J7. B2 4 2006,51(20) :2429-2439.

(3] W HoH, 522 08 47 4 (1961—2007 4F) N 5k b
DX KRR B0 1 25 A8 A R AR LT ] 9 589 A4, 2009
(1):3-7.

(4] ZE2A BRR A NS BT 585 KT 7 3 0F R
(1. BB ,2012,29(7) : 1033-1038.

(5] PhIZwK. 2014 4F 4 [ B9 Ry BAT S L LT 1. o [ B TR
P& ,2015,25(1) :21-24.

[6] Seiler R A, M Hayes, L Bressan. Using the standardized
precipitation index for flood risk monitoring[ J]. International
Journal of Climatology, 2002,22(11):1365-1376.

(7] E 30 BRbk. b i Al B 7K 28 Bohs B0re wh BT 52 e i 36
FAYE BT, & R4 ,2014,33(2) 1 423-431.

(8] ZrHr . &£ F SPI Ay VE Jbsth X St TR A=k [T ].
FAR W IR A4 . 2011,26(5) :847-857.

(9] AESGIk. 3 50 45 b [ 7Y g My XA [ i i) R T 52 < 4k
AACRHAE B U W58 (D], 22 M - 22 M K2, 2013,

[10] =0, EHaWr, Rk, 5. 3 50 AFW L4 T 584 25 40 1

FEAEL) ], M B 57, 2010,29(3) 1 423-430.
(F 4% 191 70



%13

TR R < MR B 9 Bl B4 2 M T A [ S 0 A T N S AR AR 191

(] 43 A5 AR L], I 2 R4 ,2016,41(12) :142-146,211.,

(1):77-81.

[5]  ZBEEZHREEARET 45 0 50 245 S 36 [ 75 & M IX e 7K 1 (147 JEIRDL BEBRZE. 3T 50 4F BR VT 0 B0 W T 22 1 i 25 48
A s AR ARRAELT ). oK1 42013, 35(5) : 1165-1175. ARFAE SR [T ], H BBl 22,2015, 35(4) : 476-482.

(6] 15, Marl, % Ao, %5, 51 a il db 4 WK i 25 4 7 & (161 2RI A2 WTIBEHT 45, H o 0 7R X [ T AR AE 43
ASARRRAE T ], T 5 X 3, 2014, 37(1) : 56-65. HrFsE (1], KRk 2E kR ,1996,7(1) . 73-78.

C7] skl o a5 B, AR E 35, 48, 1765-—2010 4F 5 i) Hhiff 5— [16] Z=EAHEE . 5kar, BRAL. 2T TRMM S35 i 6 BH 0 7 30k 1%
10 A T R TN P 51 B HE S5 AR AR 40 AT L. B2 4R, 2015, T 25 43 A R AT B FOKS BTN [T, st LA 2 3
70(7):1101-1113. 2012,31(9):1164-1170.

(8] A4 o i, 95 306 . 45, 1971—2010 4F =7 IR X T [17]  THl4 BB, MWK E SBEIMI. 2. H
MR AL AR A s AR AR LT ], T 5 XA 3, 2012, 35(1) Rk HOR WA L 2009 £ 3-5.

46-55. (18]  ERZE AT K A=W ST 47 4F 3 ) g X A [R) 40 31) B

(9] TEme,ZEHEFR, GO E,%. 19602011 4F = m 4 Wt i < JKEE AR, MRS, 2010,29(12) :2271-2280.
L B s o AR Bt BB [T ], WU A2, 2014, 36 (191 frigat. Lok, SAERAME L SEM kL] KSR
(9):1816-1824, 2,1992,16(4) :482-493.

[10] A& ZRGE, BT, 5. 3K 50 4 7 1L i Wk W 2 [20] FEXX, T 8. ZKE. KSOMNES M. dbat bz

AR )], FEIRAL,2013,35(3) :514-520. Tolk B A, 2005:115-116.

(11]  fpHnd, U0, X055 55, 22N WY o 3% 0 R A8 b 5 ) [21] Gaucherel C. Use of wavelet transform for temporal
sk Ea BT, vik)I% £+ ,2009,31(2) :328-333. characterization of remote watersheds[J]. Journal of

[12]  SBELEE EHMR, 20y 4. i 57 48 22 M i R R K 22 4k Hydrolagy, 2002,269(3):101-121.

FRAE B 225 A AT L) . N R BT, 2010, 32(1) : 34-36. [22]  XUAR A8 3T /0N D A 6 1) = VL F J5 1K V8 b 9 X 4%

[13] EEPK. R =, B 55, B 22 M L JiF s X oK, KT A b s 4 2 B LT, b 3R} 2%, 2008, 28 (3)
SR Btz )], T2 X B 5 B8, 2009, 23 380-384.

OO OVOVOVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAOVAVAVAVAVAVAVAVAVAVAVNVAVAVAVAV]

(k3% 183 ) patterns of meteorological drought using standardized

[11] B, F SWAT AR TR % 85 AT i o it 25 42 U A5 411 precipitation index[]]. Meteorological Applications,
WFFELD]. B RIS R« A 52 Rl K2, 2014, 2010,14(4) :329-336.

[12] BERME.EER, B2 BR3P 58y 5 R4 (167 {1, 2T SPIMYIT 51 a WAt X S s 4k & T 5
A R O W EAS O R ST ] w0k A} 24,2009, 26 FPRr s R AE R AT L) ). 52 X ¥ IR 5 3R 8%, 2018, 32
(5):32-37. (3):138-144,

(130 3OV JHT M. bR Ak B K H8 4R 5 Z 48 £5e 3 1= 1 (171 ZEb e, 224 5%, HOBURL 2F SPIAY L 41 4F (1965—
FF e B ) ). A A A A 22 4z, 2004, 28(4) :523-529. 2005) T b 2 B 5 i A R AR o A L) ] E ARk %,

[14] sksm.48JE P, i X3, 4. GB/T20481-2006 L& T 5 2010,31(1):137-143.

S [ ST, b s o [ B o L, 2006 :1-17. C18] e, A 2% 4 X B 700 0 JE 0 R AR R B ™ 1 1 5%

(15]

Patel N R, Chopra P, Dadhwal V K. Analyzing spatial

W LJ]. kgl . 2017(14) :99-99.



