Vol. 24 No. 4
Dec. 2009

9524 385 4 1 % @ %
2009 412 H JOURNAL OF CATASTROPHOLOGY

ZETENSEFERTUERHR

gHRAE, X #®, K—F

(1. sHBERLE, = B 650034; 2. mmaSEPo, of B 650034
3. hEBEBR PSRN YR, = BB 650223)

i ZE: L Thornthwaite 7RGV T8 15 RO TR A RE SIS IS 301 6k AT 280 R S A AR i 60 250 7 1
YRR L R R IR, I T IR 2 B A R R A T R T RS ROR T R AR A SRS AR
AR R RN KIS IR R E 18 hs , A 1959 -2005 AER9BERE, - 1-3 4 4-6 A LA, 6-8 7.9
=10 H . 11 =12 7 5 DB 2/ 8 B+ R R E SR I T E BT e . S2REW]: s 1 -3 T
PhUHE, FHREAL 23 M EZR KO - 12 1, f250% iz R fuoE4 -6 A LB, A
2% 1)L Hsz 5 9 -10 H HRER, A4 5% KLz R, 6 -8 AVHZRMmMAT 1%, EARZTRIY
i, =F§4-6H EAFIO -10 XA BT A K IME AR ERES, H9-10 AmEp@HREiE; 1

-3 ATRAWERES; 11-12 A6 -8 A TRAEA AT,

KW : TR B 2L ZRRIEEG o
HESES: P468.07 24  TEAARIAE: A

PRt A BR AR A ) H 25 IR, SRR AR BR
It KB K, RAFME S AT
EERAT. ANRAM, AW H 58K,
g N B 1B A N s SN =S I A P N i 0 8 W08
V18 EE A D DA L R I O XU 4 B ) 1) R
R 308 3k S ot A A ) DRV 4 BT L A RN A B K BRI
WFRAFHA o

FREEHERHAFIRILHE T, FEER
F— X BREK, K. ZE%, Rt T2
PR F- 9 XUBS: 40 B = 238 o T+ SRR 40 i
KTERL, LS WS PR A A TR A KU
OIT, SRR T R R E R, T RRE
R e, = i T2 P8 R AR,
Z PR E R IE A, RER o i X 2 B0 2
Aoy BRI B SR, TRk R
M4 2, U 2005 4F 2 pg B A S50 R
Skef J T AR R, R R 22 R
534276, Tab&F#Hik 2y 80 /27T, HWILmAEx+
AR VAT A3 HT

EEPN, TR RE AR, M
RGE I F A Wk i 528 R B2 2510 Z 45 B R AE

« WSCHE H . 2009 -06 - 08

XEHS: 1000 -811X(2009)04 —0040 - 05

TR, kPG AL M XA+ AR AR A BT T
FE, MBRPE. HOR . AedE. TLP . REBIX .
M AL SR A AR R SRR AE | T
BOHWRAM SRS, LRI R AR
R RERGAFPS W LR Z 5 R
R H A SABRS HE S AR AT T B9, = 4y
W7 SR TR 4 -5 HBK SR L
PRI 5 A RS AE B AR R, B A
PHFKEGERE, BT T mBAF . 2= 5P s
PEREAE, (& T4 W R = 235 T R
AR SE B T 25 5 18 B U R AR B A Y
WL RIRATTIE

LA Thornthwaite 7K 73 4 J5 45 %O EF1 H
S S B e 6 391 e /K A S0P 5 I R S5 1) A A%
KARRON M = B T R L e e, RATE R
AR P2 BB N RIS AE 1 5 S8 b, XHIR 4
o T R R R IR HE AT A 5, LA
HE R T 2 AR IE AL S5 2R, A
A B I B AE AL R RCE W U 4Rt
et o

HEWH . PESZBHFEAME N H (CMATGC2005M39) 5 |85 5 5 ZERIEFE % i1l ([ 22 973 T H ) (2003CB415101 )
EFE A 25951955 ), &, mmBRYIA, SmRIRM, FEMNBEIRREIT. E-mail: gfpengd725@163. com



4 4 WEIY, F: W T RE R E R B R S 41

1 ZATREHNAE

TRERE AR ITW D, oK, 2
ST HRME BCRAEDAEIE . N B POKA /K
EMGR, AT T TR, BETREE L —1
SE TSR T SRR AR A, LAREOK 5 AT REZE F Y
XF G ZAE Ry AR Ay - 4 T AR B R Ok 34T TR
153 W R AE A B IS J2: FE PO A0 G S 3
Thornthwaite T4 B£ F5 80l T L& S . g
FEACS GO G S I 55 T AR R 1R N A R
W 2 0 — 88 (BAFXT = i B AR
o, AUH MBI R T 5, XK. M
WA BT 2L, F LA SCPL Thornthwaite 7K 43
AT R AR RO £ B SO R B R KA
ROVERAE A 5 1 1 A K R B B Al i =/ T
FEEARREL XARBOTE 45 R BERE 17 M
BB )CRESEAT Z= T 1) L, R AR R w2 M R
N W i1 5, BEae T 55005 4 b g
FHT 52 5 W A P4
1.1 Thornthaite T 1¢ E 51

Thornthwaite 1§ & 48 %4 dr, UL e K& # = AE
JiKE, REKESTHKEZZSTHKEMNEL
BRAE T B REEE, S — A T K VA Y T
88, % EEEK R R, ©%E TR, K
HEGEWF

dry = , (1)

K PO AR e =16(10 /)" SAtRiEH 6
(30 d) FRR AT REZR I (¢ 2 30 d 3493 ; 1 MIREAR AL,

12
=Y i=Y (1/5) " 5,0 =6.75x107 - I’ -
n=1

771 x107° P +1.79 x 107+ [ +0.492 4 ),

TRENR G, W hEsE, hE 'R KRR
4 NER
1.2 BXMEKEH

AR F8 BOURFRATHR B DU R B K X 1
FEMAGNERN—148%0. T Thornthaite - 545
BORL— A B B oK . AR IR ORISR,
= TR AL AR K RN 15% 247, T
MR (N 2FE LR 85% £47), LIg4k
MoK Z . T R LR 2= %
KB KAET RS Jo o, Ak,
BB B ALFE R — R R 2R, H e B B
WITCREK, BARRE AR EAR A, (H 5 i P B K

SARPRGE, TIEWE AR 2, T RS
TGRS AR K, 0 H & A i 1] Be 4 JE K
RS T R, A HOT X R A WA BE
R, PRtE SCT A SR IR R, T T R R X R
TR
dr, = P an (2)
" max(EP,,,) —min(EP,, )’

Xh: dr, A RUKEKIEE, EP,,, ] 3w Be N
=5 mmPl_FRFKREL, max(EP,,, ) MR BN %L
PRI IR IEL, min(EP,,,) A/ T5R5H%
G, WX NRR R HE L R4 DEY,
1.3 BRGR&TEREEH

LA Thornthaite 54540k 1 [ 5 LA R
IKFEBCH RN, M T LU T 2255 1P 18
B, (2 BRRE B 4 X T 5 OCRE KA X T R
HAHR AT

dry, ¥G7‘=GI>§ (3)
_{m¢+01%Ad, MG, #G,

K MR TBLEEIPALTEEG dr, 24 Thornthaite
FEREH; Ad=G, - G,; G, > Thornthaite T 24§
BRI TR G, AR KSE R i+
FAEY, HTRERRRERE 1,

1 B GEETRERERX S RE

PR L i BR R
]

/M < -0.75 -0.75~ -0.50 -0.5~-0.25 -0.25~0 >0
/G 4 3 2 1 0

F1HW 6 REGATREL, M EFE.
1.4 ZH2EARATREY

N T ERNE =M T RS i AR L
FRIE, & T PAST R PRAL 1R B 1 5 AR KL
M 5w A LG, RS £ o,
dr () AR @ 432 Ful e B (X)) B L 3w 7,
W) 424+ 5 AR B DR, % B 3

1 « .
DRm- = E;d?’si(L) X ]OO%, (4)

K m R Bk, B EAREE 8O N2 5
TR AR S B TR AR 4
T RIREIEE DR, 4% T A5
L adr (i)
G

- (3

Py HIREERE JHUER 1. 2. 3. 4, A
PR L, PR B AR o B8
0.5.1,1.25, 1.5,

)mm%, (5)



4 5 - 2 %
R3 ZETEEREREHSESFTEESITR

2 FEANASEHSHTEHR Gt 1-3 7 4-6J1 ) 6-8J1 9-104 11-12 /]
SEH(E 84.6 22.6 0.6 4.4 55.3
2.1 SBEHEHNESRIEE(EEMTERY) BOCR - 13s.8 T8 65 2 8T
R i . = b , . o FH Ko AR R 0.33 0.74 1.16 0.93 0.57
ﬁTEEHﬁ%%q::P*B?&Eq:i@{E%%ﬁ&%I oV 35.4 21.0 1.1 5.29 39. 1
B, NEEfEARRIMLIX . EEZ TR, KM AEFE 042 0.93 1.81 1.21 0.71

X AEARATFEAS I BT R TURAHE, HERIE U

V
V, == x100%, (6)

ENMEE R STTTAELS YN SP P e

H1 T2 75 25 09 R 25 WE TSRO0 B AP 2R
AR, TE LB R BE2r 5 45 By HOf B 1 R/
I, Y77 22 0 46 3B R 2E 17 BF 5802 AR 24 19,
BOR L 28 2 BOR I BR A2 SR B i g,
ZRRC, MFBEAN

C,=

A s BT,
2.2 MRBABKRFE

FIFH ZH44 125 Dk, 47 4E (1959 - 2005 4F)
AL}, Al AR TR S I E (1 -3
AH.4-6 HFf), 6-8H.9-10H, 11-12 A)
kitfer e TR, Hp 11 -12 5, 1-3 AW
AR TR ARG, JE = w8 K D i
B; 6-8 I AMZ, R KMNE; 4-6
A bR R T m R B 9 -10 A2
75 P 2 ) 1 2R A e 4 I By TR RS LA I B
T T RRFERFEEN, BS TR
AR o NERBEARBY A WG K L 4P AR K S5 285
FaThsh Bm AR

) ~ (3) At = Fg 1959 -2005 43k 47
AU SNENEGETRER, H4) ~(5)X
T A 0y T B 1 AR B T R R 8L, 1
M) ~ () XitHEeE1-3 A, 4-6J] L],
6-87.9-10 7. 11 -12 A 5 P BT R f4E
KR RER AL FFN AR 22 Z80,  FEIN LR P ARk
FIE . BRME (K2, £3), ARJEXXSERRIEE
AT

2 ZETEEREHSRETHESITR

(7)

=)

gt 1-374-61f 6-87 9-104 11-12/
SEHE/ % 66.8 22.1 0.7 4.6 45.6
BRME/ % 92.3 64. 4 7.0 20.9 98.8
AXFAER 26,0 69 116 90 53

B 23.9 18.8 1.3 5.4 29.2
AR 0.36 0.85 1.73 1.16 0. 64

2.3 FESEBES
2.3.1 FF@ERIEHHH

2 B EMERERE, ~m1-3 H
RAETRWEREKR, BEAL42/3 K-z 5,
B R EAEA 92% i+ 2 5y HRE 11 - 12
H, BEAY50% i+ 12 5, RHEREFSEA
9%+ MZ5; H=24-6 A LA, BIFEAGY
/5 sz 5, PAEREFEA 2/3 1)Lz 2y
B9 -10 A, BAEHA 5% Mz 5, 21§
EAEA 21% () L HIZ 55 110 6 -8 H BARRT 1
ZRERAE 1%, PHEREFWEA 7% M+
TR, ZRERE/N, WEtEY, s 1-3 AT
RhgvE, HkE11-12 A, HikZE4-6 AL
], 9-10 AT 5R#4, 6 -8 AHNEATLR,

HE 2 AT AR SRR A, 1 -3 H BYAH XA R
B, HyOR11-12 H, FkiE4-6 A LAl M
AR R E6-8 H, IWKJE9-10 H, 1-3
H XA R ok . XA R/, AR -
3 A BAFFRE BT R A RRE, 11-12 A
SEEMERK, XTSRS, RFEME 11 -12
WA FRE T R ERE. 6 -8 A FHEMR
AN, A AR R, K6 -8 A nmiA T T
B, BTHREZMA R, 9-10 A FHEK
AN, AHXTERR K, RERE I -10 T REKER,
{HAEBRIAI LR K. 4 -6 A LAIE WA TR,
[IEERERVN A RIS TN

A2 2 iy AR 22 RACS AR R UM
6], Wi A P k5 1w R O B R A G,
FHAAR 2 1 5% 1 B B0 AF B A8 fb 80 T A AH X
AR R NAR 25 BT o
2.3.2 FEREEIRESN

&3 L, AT RS S5
BRI SRR e, TR E R RERE 1 -3 A,
WRAESE 11 -12 A R/ MZE6 -8 A, Wb
BZE9-10 A, 4 -6 As@ELL9 -10 Ak, i
Fb 11 =12 /N, 550 B B0 AR G AR R A AR 22
B SRR A R A KB TR (PRI 2
£3), HI11-12 AsmEREBNREKMEL T -3 H



4 4 WEIY, F: W T RE R E R B R S 43

MR, W11 - 12 H-Fasa)Ett 1 -3 A
B, BN HmE RN TR, TREERLS
T ARER B A N AR AL SR BT

3 ZEFROLLGES

3.1 FRERER

N TR R AP AR R O, XS AT
B ISET 1 20 14260, 70, 80, 90 4E4UFI21
HZE A AT S AF A1 5 AR BEFS RO 2(E, R
JESRASAS - (8 -5 1B 5 BE 48 OO S B
AR, SR O IE (R, AU 50
BN B T+ R i T 5 i AR 5
55 R RO AR — Sy B, AT+
SR AR R CIE 1) #EATARABR T

EEp R

N W= =W

A

Soo 209
ki ivk o

TEHE
S ] »I— S = D

= W N
oo o0 O

ST

[

[@.

1960 1970 1980
FR

1990 2000

Bl TSRk AR R AR AR R 4]

ME T AL, 20 208 60 — 80 4EAY, =FF 1 -3
ATRYeeE, HiEElE 70 44, R
90 4R, 2000 4ELLE, TH AT 10 454 & R i
k. 20 et 60 -90 “F R mm 4 -6 H LA T
FABWEE, Rl 70, 80 F1 90 AFEARERA B E M
HiEse T2 B, 2000 4F LA, TRAMZMNE
B, R 2005 AR I BRR R TR 24N, HEEGET
FHER, XMaREAEERE, o BAM Y
2006, 2007, 2008 4F [y G4 2R R, ot
FRAE, 20 4160, 70 FNam 6 -8 AT (H
) k%, 80, 90 AFARE FwE, 2000 4ELLE, H

PAEM B AR ESE . 20 el 60 FRBm 9 -
10 AMTH547%%, 70, 80 190 4EAX T S5 A8 1k
K, 2000 4 LIOR T 52 B 5ER 1) H, 20 4
60 FFam 11 -12 A F25%HE, 70 -90 FL T2
ARER, 2000 AR LR TRMEMBERER R, kT
PEA 21 22 LR 9 - 12 A 545 W8 i & Ak 34,
1 -3 AYEREEF37K0F, (B5 20 tHh4d 90 At
WAME AR, A 21 e, spEE&ET
FINE RS GREN Y, RIEEREAER
Mk K L R EEDR A, 4 -6 H 1A+ 5 0 ik
BRI REXS 2w T A A =8 R, A 2005 4F
M TARGIC RO R ENEREES TR, Ul
BT R IRIEAE IR, s R
3.2 KT

B2 BRT H 1959 FLUK, =/ A+
SRR B A b v AR A AR A, B IE 2 AT,
=~ 1 -3 AT RIERE R, W1 -3
AT RAEENES; 4-6 4 EA). 9-10 ApyT
BRI R, BT RA N E WS,
Hro-10 AmE WA hHE; 6 -8 .
11 -12 AT 23808 S A 8, X W
AR R AR K, TREERAEES
TIPS BRSO [R] A A7 B i A8 RS At 3

slital fen A MR N
2 gg{ y V T
H 20
0
#100
& 80 4-6H A
Eﬁ 60
o 30
T 0
7
ﬁ (; 6-8H
i
o 2
o1
0
25 9-10H
ﬁ 20
15
o 10
£ s

K2 mRA T TR B A R



44

=
3

24 %

SHEL)]. PR GEA, 2007, 23(1): 35 -40.
4 £iE (2] BRI ABdbi X 1 2o R R X AR
oo . -
SR TGE 24, 2004, 13(2): 32 -38.
[3] T, TWoc, KoL, % FREERERHERE TR0

(1) =1 -3 A+5&M™E, HikEIl-12 KEDGELERT]. KES, 2009, 24(1): 119 —123.
H, k4 -6 A Ff), 9-10 A FEER, 6 - (4] SEE, HAE, KR% BITE TR0 0 B s
8 A NHATE [J]. KE2 2006, 21(4) . 48 -51.
. - [5] sksm. I X TR E LHMNHT]. KEH,
B, N -12 ARA—PN+#ZF, 4 -6 J EAA (6] #mE. i TRacEmml]. s, 2001, 16(1); 66
2% EAZR, 9-10 HEZ 5% sz 5, 1 -71.
6 -8 T2 EHBAT 1% , 2 HE/ (7] XAk W pE WX R AR AT (D], 9 F 2, 2003, 18
’ ° . (1): 89 -93.
_ _ =1 =P5 AR
() L=3 AR =12 ATRMEIREERIA oy gy e, o, e s B 0
BN, FAFRAER S LT R AR 6 -8 [J]. 9¢E2:, 2006, 21(3): 95 -99.
HT 28R R K, 9-10 M4 -6 A L (9] B, ZEw. 1995 4EBEPIRE R TR 11]. KE¥, 1997,
AT RAERERARR. [10] ;i;z“ 77”;;9’* WAL, A5 BRPEOCHT 40 AR R ERE
. _ _ TR A R, PAR, EMERE, &K bl F B
(4) Z=F4 -6 J] LAANS ~10 JX P4~ Bt SMLI]. HEE 1996, 11(4): T4 -T8.
TRALEMER TS, H9-10 AL (1] mss, . =i 5 0 smis i s L], &
FESE I ; 1 -3 H T RA 8RR Z BT A%, 2009, 28(1): 214 -219.
1112 A6 -8 7Rk s R i, [12] W%, MAkiy, B35, 4. ZREAENT RO

[J]. AskREEM, 2009, 18(1); 124 —132.
[13] BB, JuTar, MEW. smEEHEIEI]. SERA%,

%%il_ﬁ}( 2000, 19(1): 84 -90.
(14] TAE, oM, HOAE. HFR 2 04 I 1 SR R T
(1] XUH, BSRIE, 2, 45 2005 45908 2™ & T 561 W . FEPAESRLI]. 2004, 28(6): 853 -861.

Research on Characteristics of Drought and Climatic Trend in Yunnan Province

Peng Guifeng', Liu Yu® and Zhang Yiping’
(1. Yunnan Meteorological Observatory, Kunming 650034, China; 2. Climate Center of Yunnan Province,
Kunming 650034, China; 3. Xishuangbanna Tropical Botanical Garden ,
Chinese Academy of Sciences, Kunming 650223, China)

Abstract: The drought composite index of single-station, which is based mainly on Thornthwaite water balance
drought index, complemented by effective precipitation index (self-defined, reflecting the effectiveness of short-term
rainfall and characteristics of abnormal precipitation) is established. Drought area index and intensity index for
quantitative description of the drought situation in the whole province is defined. Using variability and variation
coefficient as quantitative indicators of long-term climatic characteristics, drought characteristics and trends of
Yunnan Province in Jan. — Mar. , Apr. - first ten days of Jun. , Jun. — Aug. , Sep. — Oct. and Nov. — Dec. are
analyzed quantitatively based on the data of 1959-2005 in Yunnan province. The results indicate that, in Yunnan,
the most severe drought period is Jan. — Mar. , about two-thirds of the land affected by drought annually. The
second is Nov. —Dec. , annually half of the land affected by drought. The third is Apr. - first ten days of Jun. ,
annually 22% of the land affected by drought. In Yunnan, drought is light in Sep. —Oct. , only 5% of the land
affected. In Jun. — Aug. , Yunnan is hardly affected by drought, less than 1% of the land affected. In Apr. — first
ten days of Jun. and Sep. — Oct. , drought in Yunnan is getting heavier, especially in Sep. — Oct. , whereas,
drought is decreasing in Jan. —Mar. The changes of drought trend in Jun. — Aug. and Nov. — Dec. are unobvious.
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