Drought Temporal Variation Characteristics Analysis

based on the PDSI Data in Mongolian Plateau
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Abstract

According to Mongolian Plateau more droughts,
serious hazards, selected 1980-2013 Mongolia
Plateau 101 meteorological stations of month
precipitation, annual temperature meteorological
data, based on the Palmer Drought Severity
Index (PDSI) on the spatial and temporal
variation characteristics of drought were
analyzed. Results show that: drought of
Mongolian Plateau has weak mitigated the trend,
light drought, Moderate drought frequency is
higher It is mainly distributed in the central
region of the Mongolian Plateau, severe drought,
extreme drought frequency is lower,It is mainly
distributed in Inner Mongolia of northeast and
Mongolia of northwest . The drought cycle have
three times of strong cyclical swings more than
20a, while the scale, under in less than 10a
drought cyclical change more frequently appear
many times how many alternate precipitation

process.

Keywords: Mongolian Plateau; Palmer Drought
Severity Index (PDSI); wavelet analysis; spatial

and temporal variation

SEIRIEH: (U EHF, baoyuhai@imnu.edu.cn.

© Atlantis Press, 2016

2016RA1824.indd 843

£

o st m i TR 2 e EmIN gL, &
I 1980—2013 4[5 i mr st x 101 AN
AU A B RSB YR, BT
BRORT- 7355, ( PDST) o T LI 45 A8 LR AT
ATOHTe G5 HR I 5t T R AT T IR
ffads, R, o RN T B A AR 52
WP, R AR B
AEA Sl RIS Sl P, T A
7 20a UL B = I I IRE S, e T
10a LR IRBEETR, 5 AR A LA
2 WHILBEK 2 DR I I R

R Sl E R MBUR T SR A (PDSD 5
Morlet /N #T; a7 40

1355

M 20 2D 80 SFARTFUR, AERAZIE i) sl
FEE R SR Tz, BNt L
KEEHBNBIX—GURHIBT 53, B, T8
SRR Bl M R R R AL BB 23, JEAERS I
S5, XN TEBIAN A BR AR AL R ma -
TR, BT IO S R R I 2R
A ERWPTT U P 2 — o FEAERS A5
ARBRTS SR, KT XA R 1T
FHVERBESE, AT 82 T T TR
BRAKIARA, (R AR R X Ikl 45452
R S BT PR R 4R A 2 AR AR K
o TR E P AP 2060 T BT 07 T 1K

843

29/09/16 2:45 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

AR IRKSER R 2T 56 %L (PDST)
AERHORE,  HEHOE 6 P E PR X () 56 A4
PDST 4% S 5cds, %t 1953-2003 4F[a) &2
A ANAE AT e 4650 1F 58 R 4 (REOF)
OINT, WFITR I PEAC AR P SRAE e SE AR I
MR AR A 16 b 1 0 3 S 2 74 XA R i,
H 20 20 80 4FARTF U B i AR I a ;
PEAL AR T A2 WM R, 35 H2
TR, R SRR, bR X AR AR
F AT N 5. PEALHIX B2 PG KA T
Z IR LA B T T T S R e T S, AR A ERARBE
M 3T, AT DX 3k P SR 300 1) ) 17 774
BRMzER",

SO EE— AN A TR TR
WEERIE, A SIB LSS, TR0 F %
Rerie 20 Al 90 R 60 A LS m
JEUHELJSE 1 T R 1o T T34 0. 6 CIIAK T
AERARIE 2 FEMRIER N, W51 &+
AL AN . AR RGO KL
of ¥ [ AR b Y A A R AL T b X IR B AT
FHEBRE; Ik, S e R A AR T
— RS T, W R T S A
FRERAAE, Tz A= Aais . Bk

0° o 0 100° ¢ 0"

110° 0" 0°%

FRIE DL S BRI TR AT TE B i o TEAT I
DA E, St R e R A S B VR IX RS
E Ak, ALY 2. 72 >10°hm’,

PDST S5 i 1) S e 5 oy Ky H LA
gk, th+ PDSI B—ANFHETHK, %K

(R SFER B HREL EA BB T oK,

I T AT RS T ISR, B AR
T AR RSSO

2. FFERIFAF I

2. 1 BoilRIE

B R 101 MR CLE D
1980-2013 43 I BoK . SR %ok
YERFERIZ R XTI EFI 4T, RIS
R 101 A Gl 0 P B ARSE i SR X

2. 2R

2. 2. 1 WBRRT-RI8 BN

20 HEERT0 SFEACH WIIA BR /R A RS ¥
DAGINFE, EFERARG Al K
I AR PR SR I R AR AR T

120° & 0%

s 0ot 50" 0’0"t

40" 00"t

130° ¢ 0%

| - =
+ =—s |

& o ot s o 03k

a0 o o'k,

T
o' o*4k

35°

38" 00"t

110° 0 0" 120" 00"

(SR R (S

844

2016RA1824.indd 844

29/09/16 2:45 PM



2016RA1824.indd 845

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

AUBEVEA T RS A VR 2 O A 2 T
Z R o WABRZK AR TR B SR S K 23
RGNS BRI, TR R K 7T
o N CHF RN 1) ¥) pR 5o T RE S I 031
IRIP AT BRI s AN L& I S K R AN
DAL WK B, 3 % AN A R
WAz X R B O 5 IFBRR B
T RIRARALRE — B 1] A RE X SE B K ) £F
Be/b T RS LK 23 B SRR AR R AR

IRT-545% ( Palmer Drought Severity Index,

PDSI) . PDST HJBT K. 2k U .
SN E, ARG RRINBAPS, mATINT
AAGIE TR AN OMESS, BRI o S R 5
BRWI&FEIE B . PDST 25 R8T i W /K oA
KO AETE, W B SO, HAE A —
6( T) A+ 6( ) ZImMasfk™,

2.2.2 Morlet /M Z#T

INBOI T N TR e B Ab
50507 {55 AR . AN, Morlet
NGRS BT T S R T R R BPDS T 8] 7 47
R EA TSI N L

2.2.3 Kriging #&H{H

Kriging (L B4 4Bk A2 B i v A i
TP T, Sl 2Rtk 2 1n) P9 4 77
o AN HARCGISH A4 ¥iKriging fifHid:
Xof 5 1l e BT AR BPDS THEAT 2% M) HE EA T
Paxii

3. &R 5N
3.1 ZE AR AR AR S

3.1.1 TREE

WS R 101 A G0 1 PDST 247
SPIMEAE ARCGIS B2 TR 43 M T R0 7 B 4
TR VRS A 1 T S 80 R 2 ) 3 A1 Je] (J] 2) A
WA A (3 .

TSR 1980—2013 4EZ4E PDSI
P C L 2) ST, Sk PDST
{25 TH) 43 A1 9 438 5 P PDST {eim& s, T2
B, ML PDST A MAIR T 5 o N1

—=— PDSHERAEAL
S BT

sl L L L L L s L L s s '
1980 1983 1986 1989 1992 1995 1998 2001 2004 2007 2010 2013
1

3. TR ER [R) 23 A 4]

A3 L (LB 3) 19801989 4= PDST 47 LT+
e, 1990-2001 4E PDST 4 K&K,
2001-2013 4 PDST 5 LTt fass. 1982 4%
A PDST /N T-1 9T 5, 1999-2009 4FR
T 2003 EHEETR, LEAEH T RER
LS, 2010-2013 4E PDSI bFF, TRAL
AN <R

3.1.2 TREHiR

T 564 PDST TR0 155 SR ¥ PDST
WHGHITHH (D, RE Sl&ubii
LR ER R, )5 NV ARCGIS
AT 2 18] 53 AT T i 0 T B A A R,
Sl i 101 AT PDST (HBE T4 {E
I AR B T R A A 1

W 4 PR, SR R X R AT
RAIE A B, AT 3.8-6.2 1K
/34a, £ HBA G R AR R A 22
ARARK. Horh, FERZEN S E AR X
REEER . FREER . ELESAS IR . Blhrse
R A R AR oy 5 R A R AR Y L

845

29/09/16 2:45 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

F 1. TR0 POST $58K N WL BRI A, .
B35« SUAGTTA s B b AR 8 A
bt *u PDSI(x ) B RFAIET] 3. 2-4. 2 T/3ar HEHT R
! L TLo<x TR
2 L=y -20<x<-10
3 R -30<x<-20
4 R —4.0<x<-30
5 Fi —40<x

ER, EF 5.0 5.4 R/3a, KITHRER
BRI IR AL F 5. 8-6. 2 R /34a. HE Ty
KA RSN

16, 5ty i Ja o R A

WEL 7 s 5 e S XA R
ARG B A N . AR Y S
TILTT . FRUEETT . BRI, il
P, 500 [ B 2 A BT R AR
AT EEE I IR HL X T A A 5
1.6-2.4 %/34a, ey kAR RIORE

N

4. SRR IR M

WL 5 7R, 3SR i J X A AT
e P LKA AN B, AT 2.4—6.0

WK/ 10a, 3 ELBEAN 521 0I5 A o L 2 A
BB, A TR A e R S
AERTRE B, TR B, EER T
KBELy, B EHIEIL T 4. 8-6. 0 ¥k /34a. FLiK,
e

o S SRR R R 2 A

3.2 I I4FAE 2R AR AT
8 RAE T St = JFUIL 34a K[ PDST &
S e MK R A WIPERFE R, LA,
BS FaHRTRAXIAE H7 PDST HRHE, EACHE 51N B R
IR LR IRAE S AR A X L R IS RS /AR I, e T PDST #54k. Bk
g BRI REEE S 4. 2-4.8 IR 510 = AR /N 98 R B A ) RO I 57AH T 1)
/34a. ey R AT R AR N FASAMERE G AR (SEER IR /N R ECh I
W 6 BT S R DR A i, MARRPDERICHHUE . TLUEH,
AT R TR AT N . R Y S W SE T R, KT 20a 1 RS B

846

2016RA1824.indd 846 @ 29/09/16 2:45 PM



2016RA1824.indd 847

Risk Analysis and Crisis Response in Big Data Era (RAC-16)

3 KBEIK B2 D AT AR e s 80 AFAR A DTN I
Bty 90 AR K SR By BN 21 2P
IR E T BN AW B TTE/NT 102 LIF
PIREET, TREMIBAE L DO K 2
AR IR . b KT 20a 1 RS 5 e,
BRI . PDST FeBUNRE Y RS
B IEA—5, BRI 20 LL YRR
) JUBE b () R L, P AL RE 5 I ) L
WA 2 e /N R B R 21 4R BT L
T H AR JLAE S8 T R AT AL A R A
HIR B

(b)
&8, ZErm i PDSI #6850 (a) . Mk
(OXNEY 4]

4. &8
JEESE T R X 101 A5 G5 1980

—2013 AFRIFKE. ARG R, ST NER

IR E4R%( PDST) I 2 RN FFHE A THF T

YW AR S IR A S AR

%4 1999-2009 4FTFRRULWI BN, HAh

EHT R, 2010-2013 4 RARBUAT T

AR BRSSPSR R
MRE s R RRAEIIIR S 3. 8-6. 2 I /34a, &

A BRI i 1 XA T 5 e SR P R X

R RS 2. 4-6. 0 IR /34a, RAESIE
e b X R B 3 A E X . T
R R AEBCRAE, FEEDRH . @I,
TR S S [ AL X o T A <
B /K IR R o 5 EIIAE 20a LA AT =
AR R RS 3, WiAE/NF 10a AR 0 UE
TR B 2 K LK 2
DRI R

Acknowledgements

This study was supported by National”Twelfth

Five-Year” Plan Project for Science and
Technology Support (No.2013BAK05B01) and
Plan Project for Science and Technology of Inner

Mongolia (No. 20130430).

it

AR T I H <+ H RS
TR H %y (2013BAK05BO1) APy 225 RHE
WRITH (4i%5: 20130430) .

SEH

(1] Rk o FE PG b X 20 ) i AR TR B
AT —FE T PDST %¥. HhBE 224, 56
62 HEE11 M. 2007 4E11 H

[2] RMF. FETBITH iGN Palmer a4
o R Y R 0L S e w2 VAL B8

[3] Eih. BEFAHOHERIEFREIT1980-2010
MR 59 T2 a4

(4] Xpk. INREB ST REIEHIF. ity
[A7:9'a

(5] 4. PDST MIZ FE¥devhdb T2 M
R 2T, TR AL,
#527 &5 W1, 2009 4E9 A

(6] /A, PDSTAEH R b 45 36 1 IX (#1185 1
R . M ERFH e, 5204 35930,
20054E9

(7] BRA. db7 BT 5 IXHIPDST FISPT LUK
WA, RO RFE.

(8] Wik, MEks BV BIRLII315 F5 ~ 6
HPDST $8%0A k. shERLY:. 3 1 %
HAH. 2011404 H

[9] PMete. AT 5% N h E R T HIX

847

29/09/16 2:45 PM



Risk Analysis and Crisis Response in Big Data Era (RAC-16)

?ﬂ‘fl‘LTﬂ FAESIER. I SETREK
T 3 AR g X A

L%{E. NHIZE 23R 5524 E’EEZ .
2013 42 H

[10] £4&. S TSPEIMTERILXIESS a T2
WASRE 0T, AARBEIR AR, 2529 &
6 #. 201446 H

(112G, JEFSPL MIBRIG G X %
TR ARHE . TR ARNATA.
29 HH2 Wl 2011 43 H

(2] L= BI04 T BN 2 A7
Mr. K 26851 M. 2011451 A

[13] DHETF. AR M X 52 9 3 I A A e
AERTFL. TR BB GIEL. 527 55
10 . 2013 410 H

(14] 17 M. 3350 4EWIEA T-FH a5 ks
fE. HBFRRFTT. 5E29 % B3I 2010
tE3H

[15] FEHI . e T AH X S LR B Iy )1 4
FAE TR S S ARE. PR AR
. 2014 4F27 H4 W

[16] Y. Zhuo, G.X. Liu, FM. Yu. The
combustible materials remote sensing
ration calculation and fire risk dynamic
monitor in the seasons of withered grass in
Xilingoule Grassland. Journal of Risk
Analysis and Crisis Response, 2011, 1(1):
65-74.

848

2016RA1824.indd 848 @ 29/09/16 2:45 PM



