r %

305 FH4M
2012 4 12

Journal of Arid Meteorology

&

Vol.30 No.4
Dec,2012

X EHRHE 1006 -7639(2012) -04 —0509 - 05

SREUSAELBERRAVAARE

ko om mWAe  EElT  HER 2

S0 5
B,

e dE , EaE R !

(L R ESRR AN TRV, B A T 52U A S B S, HO
2 73002053, [FESSTEKIE, LAt
4T EREFHORB BT R, T #I1 75002155. VAL R AL T 248, 1

2. HRA AL TR

LM 7300205
100081 ;
24 730030)

OB AU PG DR - 3, JUHO P 3 DOR B R il 22 4l ke 1) KU TE7E A
RV IERTIRPRA . A SCTE RS B 58 35 PEAT MBI 200 4 b i DX SR A Ml X A AR R ) T
BEAFAEDESE” B AR BE A 2 8 S WF 58 2 300 P AL AR A 1 %) A A2 A F Wi 7 B R4 T3 3™
HORA RO H H R 5 AR A PRI A BRI 22 2 139 W) 1o B i B AR (B BIF 5 S R IE H A
FEBGR ARG F 23T TR AT P b DO R R it 2 i A g R, IR 1 A A X P
M DR BRIV ED 2 A2 1) SRS J5 T, W1 AD 4 1 PG it DX R R it 2 4 TR R A2 A 114
P X HERBE AT 125, WTHT DY b DX X 1 17 e A A B 5 I 48 B 2 2 2 AR B

SRSRAA : UL 5 UL M DX 5 BT A0 EL i 22 4 5 X e 5 b A Bl

HE 5 %S P468

5 &

UTAER , B A A SR, A i <=k
P LA R I MY O H g, T
VFZ M7 AR IEAE I 52 35 AR U I AR
47T IR, A BORR B R i 22 4 1B A T I e 22
Pt =S wir A R, I AR AW R ED
SRR RIELL 3 a THE, JUH,2012 4£3€
[l TEAE T 8 21 2 120 DO B ™ B 52 E 3
7B AR BBl AR A BT, 32 2O B AR KA
AN (A% 43 IR T T 60% 1 26% , T30 & A
B WO A RS L IR A A A 08 1 A S TR T A
51k T A RRTER IR L e L, tg DR T AT
R G AR dh L 2 %

P DX Ay A BR A A A B DX R A 2SR 05
W5 X ARl 32 AR Ak I 5 0 T 2, R AT
FIEL i (22 P INIESS o AL A BUE D 1L

i HHEA:2012 - 10 - 09; B [E H#A:2012 - 11 - 02

SCERFRIDED : A

MR A e 24, i e R B Ha i e, W
B, SN IR X PG A 3 X S AR AR AL S AR
A2 A AR I , LA A= 77 Al e 5 3 R S e
FEAT N BRSO HR R i 22 4 1) FE L
TP, BRI R AR A B2 T A AR
Fe i, WG R D) S/ A 28 Ak 28 VG bl XOR £ F
Al 22 4 SR AR JRURSE , ST i A R RE 4 AR A A
AN B AR RN KR L .
U, AR S P e B 2 ] A g5 AT L B F o 3
G A DX AR AR b X A A B 174 W) AREAE AF 5
N X % X 0l 0 a wA/NR  S = it | 713
VEPIXE G A WL S e FCA AN 7 3 122 i
AR HOCT H « H R T 5 AR S IR X Bk A
5 R BRI 7 % 0 9 B AR g IR T SRR
(RIS FRER | VA S A A Al P b b DR £ R
AR RRIE , 2 Hh AR A AR A5 R 1 V5 b
DX B I i 2 4 XU 19 %o 5 i, SR P L b X

EEWA : [ RNt AT LRI T AL DA ARl % M52 % B W BERAEBITZE (GYHY200806021) ™ B ERBHIFBE ATt 2 24 85 01 50
LI P ILARAE P TAGAL AR B S AN 7 125 (2005 DIB3J100) ™ FiIH o 45 B ORI H “ Hoff 5 A 8RB0 4 bR U AL
M2 PR o 2 D B A R BIFFE (2GS042 — Add - 017 ) S [R]BE )

YEB R 9KuR (1965 — ), I, HONSEIZ N, OF0 5, 1 A S0, BT T A0 R 2 B T R S U Y AT E. E ~ mail : zhan-

gqiang@ cma. gov. cn; qzhang@ ns. lzb. ac. cn

Journal of Arid Meteorology, 2012 ,30(4) :509 - 513 509



510 T 7 = % 30 %
I R N SRR S M SR T Rl 2 K BRI AR P A X AR A BiAE A A

1 AR DR B Pa AL R A
Ti7 e v /a1

TR PG b b DX DRI ] Aol 2B 7 A R & T
o RS T . (A TR I G SRS
25 AT SO RO A PR I A AR i, A AR T X
AP AR AR 2 % R R
SHAEARACTHEA , XfE AT A< Hh XN R AR 15 7 22
e Egw BB A 23 G, b E T
HE Iz 5 , a7 2 R B usE kol
FARB L, VAL X b A = B T B Kt
30 2 a SRPGACHE XA S 1 874.5 J7 e 3 n
FT 3 633.0 J7 t, 0k 93. 8% , it & T 4 [ 25.
1% (200, SEB0 1R o i A 0 e ke 1) i
IR FEAP AR E L AR W10 S B T DX R P
A H 4o SR, I L AR g b b X Al A 7=
1) R T 34 LA 55 SR AL X MR 2 42 o
PIBRAR . AR b2 ma i =5 St 5 IR IRATT, S 25 Y
AR IR M P BV IAA — SEXTVE JE H AR B A
FIPE 2R TTE— 25 ] f A= A0% 722 13Z Wd R R £ A=
FPEIARIE RN, HX R R a2 A
TRAE B 75 BB, 45 X AN B Z 0

AR R S, PG b b X AR R 1k 34
TR S, TR R A R AR S 0, VKR L 2
TR T R XU 1 3 B AN IR Al Az 7 1) 9 3 4
S SIS AR B R R AR
PRI ARl A R e MR 0 R B AL % SR e R
AW AE 227 TH o SR RO A 77 AN A5
MADKE 23 H £ 58 30, XAl A= 7737 >k 19 249 SRR i i F
SxifE— K . 7E B ET AL T AR K BT 5 5
Alb A B B NI L AN 58 K AR ™ ) R A
] R R, S AR AT ke i ol A= X
I AN )5 MK 2 S D, 75 b b DORR 12 2
TE B A B2 A5 TN, AR B o L 0T 9
A& R EE R Y 0] BB 1R AR 3 R, M B R
Tl eSS PEIEAE R I, AR SRS g it
TR

AN 42 J I Xof AR oy A AR A R AL B2 AR
ST PG AL X IR A A J (1) b SR 1 5, th R 5 i X
AR R SRR E AR L 2T
U, T BEEE X PG b DX A A Ak B LR Al A 7
SN AR SRR AR 12 5 1 & e i & WL

510 Journal of Arid Meteorology, 2012 ,30(4) :509 =513

KA KA, LHEIRE A S RGAG 15
WARFALE , S DAL IR il 2 2 E R G IN IR U e
PR Wi 9 SEAS R , D BUR R A4l B TAF:
B AL SRR RS R

2 RARARAC P AL ORI i
SRS S Al

VLA D AR PE AL X 28 7 1 FREk i3 i
FBE A, AR TG AP LA B , X IETE TR
P ZEXF P AL M X HEEREE RN K 9 VR R AR =T
RGN A =251 BRI i e =R
SO o RO — BT 5 AR AT P A b AR A
s B PR TR : — 5 T, P At X ARMb A= 7™ 25
TR RAE YRR BIEE T 4 R S IR
YR 2 VR 1 T RN S R T
T —SfEYIAE H RS AR BRI R 7 Sl AT kg
F—FIHEFHEE, 5 —HEB S5 R EIEAEAR
WA TR K VR R 2R T R DT R R R R
% ZEREEY ™ N R B TR R S5
ZAFIRE . ANad, WG b AR & I a2 4
JEET o5, BE T B2 6 T R o 918 114 S S A A Ak 1 AS L 5
i A 2%

S TR T M AR AR PG b X
REBHEYIN A R U] B TR, 4 B 0 5 4
X VR 7= 6 (A T s AR R AN R R R, SR 3
2.0 CLAy HEX A /INE & E T 4058 18 ~ 22
d, P E I 16.5% ~18.5% s N R B G A T
W4 3 ~ 17 d, P s 6.3% ~17.5% 5 T
TR W B/ N — B A R G A & R 4
11 ~42 d, =ik 3.2% ~9.4% . WEEDN
AT BT B B A i s A MR A R
SNk

B BB SRR AR ST
His DX AR s H T 28 D) AH G, T ELIE 25 0 s Aol AR
I FR AR IE A 2538 A SR AEYIR R e R I E
SIRITCEIIREE T . FEARRSMEA R = T, K
ZHUEYE B FR I, (E YR s R M
SR ICR R I ME W S SR T R 2 ihaa
J Al Mn 5535100 2 3 8 Wit id o S Aok A
YITEZEA= 0 4 TS E A9, 20K B4 S B0 AL i
X B SR KRR

B, R AR WAL . AR B P b



A4

ik SRAE SRR S P ORI R 2 4 511

DX T PRSI RN 22 T ) < G, R A PR
TR A U 2, SR AT R R
HOR, R 45 B TS i AR TR R, &
ST YA IR 5 565 =, IR T 3Ky 280k, sl
IR 1 EAR S, S B Bk A fe Bk T
TIA RGO, 51E PR A F A=)
JOLFR)— R BNARAY 3 565 T, S T 5 A i A AL A
MR PR L , 24 T I I A o

SV, FK BT T R AR A [ K
SR HRCRAE R , EE S TR
52 5 2 14 26 i 1388 I s B R 7K SRR SR 1T
Bt , AN DR ZK BEIRAE A I8 3 3R AR 2R 00 A 2
ZHIC YRR T o RIEARAC 2 BR U2 I 4 il
1E2.0 ~2.5 CRIN AEPIK 0 FIRTSCR s BT
W a3, i K o M SRR T 4. 3% ~33.3%,
/N2 — DR B R A RGP 0 SR R
3.0% ~12.4% X Al S RGP AE Tyt
— I o

S IR E TR ARG, AR R AE iE
T SRR YT B SO R AR R DR R
R0 TS 1 S R L, S VY L M X
BT R AR, AT S DEMEY) Cd A Cu #9754k
HKF T B JF B S BURR TR AWM IR AR, A
TS AR B A 198 SR ™ A AN

3 W AR N P A i XA B A L
4 XU P 3 B4 it

= B3 oy R IO Xt A A A Ak S A i P b s X
R IR i 2 4 XU 1) 32 22 ) I, T 98 R I mT ik gk
AT 1) I X 08 s R I 5 it A 224 T

S—, BB RS . AT DL 1 ST
“KONFEE” R EY R M Z AR SR
TR 235 A0 R T 8 80 R i il S R SR RN R
U IVE Y i T 555 22 Fofr 1y %ot SR s, 38 8106 < A8 7
TRk R AR T, DA SR TR & A 7= % 4
Ko

B R R A g R AR A T R G
AR AR i R S A i, kAl 2R
77 RO BRI 2 A H A W AR 520, & AR
Ui AR S TN U 2R 49 T LA X AR i R
SAEFAF R THIRE ST, DT B 7 Bl 90 A0 e 5
REAE 4R T 110 AR o A SR RE T, AT DARRIR RS
GEFXTRAMAE = W 8 P R A e AR e T

=, BRI A B Al . B it
AV ZBAAO Y T 207 18, & AT AR B Y
Bt B, ARG A A A R B AT 2, B2
R B ARG AT, T B fe A M) AR A
KN /NS, T LA S50k S S8 e 5 i
AR, 870 AR R A M R

PRI s tovi S e S Bu R = = A &L |
ZS P KGRI, Al DU s 0K SHIRIR 2 BE ST, R
AR K BRI, DT A 502 il V4 Il XK B 9
LR T I , A Mo T A X Al = 2R I A B2
My, $5 AN A S R G R KT o

L B EARBRAO AR R A R ER A AN
EIAA MY AR 2 I 2 N3 B SR A B AR 2
—, AR AR A 7 i AL A ) SR AL A RE TR
AIBEA , BRI T A AR 7 i A X R 7 il
15, SRHEREAR 1l 2 R IR

SN HERE A A X R AR i 22 2 R TR Y
W HI, A A 5 1k AR AR i 22 42 )
R T IRATIER o3 A R, JE Itk =2 il 2 22 4 IR 114
FHATRIREXS$EE , A BEAT 2R GE MU BIE S F0AS I 114 512
BRARZR A RE R E IR I R b A I AT R B MR i
LA R TT

4 LERIE

AU W N A 2 T I 455 B A, DY e X
VR AR AR A FR ARG 585 DX 0 U A2 AL SURR X, 3%
XMRAACHI R 25 T 2 W KT U, th T
WX B B AN AR = A A 22, KRB R il e 22K
SLEIG, AR AR A R 12 3 DR B FI R it 22 4 5
W JCBEE S FNAR K 2 X0 % X Ak s 2 0 k4
- IR PR

BT, FAT 4 AT A AL AL 52 i B B 58 2
JEUKI— 1, PR AR 22 1R B R A 98 123 ik
o O, FRATESR T A — L0 S AL  F PY L i X
FRE AL i 22 AR WA 10 2 50, (EPE TR AR MESR 15 )
(18 IO of MISER ARt , IS AS 20 RO 5 it 8 A P =S
R =ik = SR, W20 58 T U AL A 5 P AR
FIEL il 22 22 R RE ) WFFEATS SRAT T T A8 o

FUAT, 18 D) 2008 i ot — 2B IR AT R U
X P A M DR B M i 22 4 2 W L IE S, 2
X VY At DR T M EE 2 2 R4 DA TR K SF- , DA
XA B AR 4l % PR PR 2K, LSBT S
DA A5 | A PR AL 2 T i 2 e i AL ) RO X7 1 0

Journal of Arid Meteorology, 2012 ,30(4) :509 - 513 ‘ 511



512 + 2

& % 30 %

i) ESIATE H 1 RA A

JOE RS SRS — TS K Y 52 BT 3, DR ke
XA AR A1 Tl A AR TT 128 0 AR5 B AE P AR
bl xi e, i g ad kg 2 S, 7 i M F) 5L
BRI A, Ll 2 U BT JE R 81 1 T 5
H, AT AW BRI S S AR 5, HOA I REA A i)
AEFC IR UM AZ I X P4 Ul DR ML iy 22 452 1Y
FLI , A AT REFR B 5 5 I X A 1 A A2 A Y 5L

%o

S 3k
(1] ks, SRAFA, RS, Pt DX S8 A0 3 25 Koxd - 5 3R 45
G [)]. T5A4,2010,28(1) .1 - 7.

(2] ko, EiEoC, XBIRME. o E YIRS L0l 5 R B
Wi e X SR M. JEat G AL, 2012. 475,

[3] B2, 24 o P b DR 5 1 i 22 Ao AR AL A W B
BRI M. dbat - 4 ik, 2012.278.

[4] Guoju Xiao, Qiang Zhang, Runyuan Wang, et. al. Effects of Tem-
perature Increase on Pea Production in a Semiarid Region of China
[J]. Air, Soil and Water Research, 2009(2) :31 -39.

[5] Xiao Guoju, Zhang Qiang, Xiong Youcai, et al. Integrating rainwa-
ter harvesting with supplemental irrigation into rain — fed spring
wheat farming[ J]. Soil & Tillage Research, 2007 ,93 ;429 —437.

[6] Guoju Xiao, Qiang Zhang, Runyuan Wang. Impact of temperature
increase on the yield of winter wheat at low and high altitudes in
semi — arid northwestern China[ J]. Agricultural water management,
2010,97:1360 - 1364.

[7] Li Yu, Zhang Qiang, Wang Runyuan, et al. Temperature changes the

[

dynamics of trace element accumulation in Solanum tuberosum L[ J].

Climatic Change, 2011, DOI 10.1007/s10584 —011 —0251 - 1.

XSG, Tk, F3, 55 B A SR R X 3K T Rk AR K

X LN KR RIE A [T ], A4, 2010,30 (14)

3672 -3678.

(97 PPt , skam , F5, 55 2 L m R R X LK X & /N 7

R[], AR ,2011,31(18) ;5281 -5290.

[10] XEHRHE, 5Ktk , TR 05 . RERBSGEXT H N AW ALK R i1
WEFTiE L) ] . BRI 2 ,2008,23 (10) :1070 - 1078.

(1] XRHRHHE, ool , 275 K, 4. T A R PRBE B B 2 R f5
7L I M o7 (T A e [ 1] k1R 1, 2008 ,30 (1) :57 - 63.

[12] AR4RHE, ool , 1405 , 46 PUIbsth X AMRBO 28 7 K Al 25 1
VAHE XS ARG AS R W A BIF T kR [ J]. vk IR 12,2008 ,30
(5):835 -842.

[13] FRHRHE, oo, M ak 40 , 5. A T AL X b Jr T #OXU A 52 1
[J1. vk +,2009,31(4) 664 —671.

(147 XBHR5HE , 5o , ENE 0, 8. PuILth DR 6 1 4 X A 22 Ak o i
Beni 3 B AR WE I BE S [ ]. vk )1 R 1,2012,34 (4) . 855 -
862.

(151 RCHRAE , 5otk , F0 =2 2. H 7 RR ARV 0T e T 1 14 ) 1o AR A1
B R ARLT]. i E g0l ,2012,28 (15) ;112 - 121.

[16] XS4, skoik , BXLLE. SRR T AT AL PU4E (X)) ARl Flpe 25
F R KRR 752 [T ] R4 ,2012,31(2) 498 - 503.

[17] W2, sk, 20, 55 SRR IR XS 77 B 5 | 0 X -3 3 43 K

[8

[

512 Journal of Arid Meteorology, 2012 ,30(4) :509 =513

FEKER R [T]. Aol T4 ,2010,26(6) .7 - 13.

(18] i %, gkui , 254, 8. & ZR R AT 387K 43 K b Ak 1 52 iy
[J]. 4l T##4z,2011,27(8) :46 - 51.

[19] 24, sk, FiETC, 4. SRS B X /N R RLIR B 0 R A
R[] Aol TR ,2011,27(12) 96 - 104.

[20] 2=, okalm , A0, 55, HEME-55 70 IR Al L 38 v i 8 4 J 95 L I
[J]. 22 R4 (BRI ,2011,47(6) 256 -61.

[21] 2546, 5k, sk 2. WM AR R [T]. & Rl R4,
2010,32(5) :528 —532.

[22] FEioc. drE v e AR AEY X S i i [ M. st <
S AL, 2012.279.

[23] Wang Runyuan, Zhang Qiang, Response of Corn to Climate War-
ming in Arid Areas in Northwest China[ J]. Acta Botanica Sinica,
2004 ,46(12) .1387 —1392.

[24] EiHIC, 5k, 24 E 5. VLT R XN XS R A Bz [ T].
LB R ,2005,9 (R¢ 1)) 1190 — 194,

[25] FEid T, sk, X . S0 A8 0 X 0 74 3 JA A 46 A 4 /9 5% i)
[J]. A7 A w98 ik J' ,2006 ,2 (1) ,190 - 194,

[26] Z=#, 5kol, EiHoC. B REZ2WEm[I]. TR
%:,2009,27(4) :367 - 372.

[27] sk, XBHRHHE. A BRAARAS XT3 1= Ve Je st X Al i mm [ 1]
He 752 412,2008 ,28 (3) 11210 - 1218.

(28] sk, 2, PhER. FRREG S S TR EREE [ M. Jbat B
# AL ,2009. 247,

[29] ¥ E2E, kg, B 2RISR AE S RGBT
PERELT]. 3 FH A A52412,2007 ,18(8) 11877 — 1885.

(301 X4, Tkuk, 6. HoR A Al R 25 1 P RS 1 K S w5
AT 5[] HuakF# ik ,2005,20(s) : 108 ~ 113.

[31] XBHREHE, s , 45 H T 5 A PR RS AR MBI I 14 o 17 K% i
REARMRITTHEL] ] HBRER #2007 ,22(s) 237 -242.

[32] ARHRAE, sn , XITERE , 45, AL A X H o Rl 45 H FIR AR

SR T]. AP E TN, 2007 ,27(4) 1627 - 632.

[33] XRHRHME, skam, T 55, 55, VULt DX A e Ak X Ve < f A=
&N MR )], T EPE,2010,30(3) 1633 - 639.

(341 AR, sk, FHoEE. TR RKEN TR )]
VKN +,2007,29(1) :114 - 118.

(357 XBH5HE, oo , T AcHH , 45 TN 48 Al Fhks 205 1 52 i PR 3R K o]
BIFENERIT[T]. T 5 X AL A5 ,2006,24(3) 1126 - 129.

[36] B 2, 5kom , skt , 45 AN IR] it b 5 80 O =X 8 b 5 8 45
REBARAEGMAE/NE TR )] Wbl 40,2007,
16(4):19 -28.

[37] H R, ik, FRR, 55 COy YR BE T o 55 b SE HE BEXT b [ 2
T X AN F ) A S R G GOV S T L] B
AeMb 244 ,2008,17(3) 103 - 112.

[38] ghsfenm , skui , #L2HE, 45 HR & L s 3K 2 U2 fo e
FELT]. s BRPL#E R ,2005,20(9) ;1041 - 1046.

[39] skoi, EME RTTRAPT R XGRS RAOEI]. T
BR4%.,25(2):1 -4.

[40] sk, F M. Characteristics of Hydrometeorology and its Simulation
over Desert in the Arid Region of Northwest China[ J]. 2007,
K4,25(4) :1 -4.

(417 sk, BUBRZR, SRFEAS, S, 06 b T 5% XK 78 35 5 7K 5% 95 ] 7t
[J]. F55%,2008,26(2) .1 -8.

(427 sKkuk, BRI (] IGE Al i 160 i K B8 0T R A HRR )] T 5

K
4:,2008,26(4) :1 -4.



441 ik SRAE SRR S P ORI R 2 4 513

Climate Change and Food, Food Safety in Northwest China
ZHANG Qiang'*, CHEN Lihua’, WANG Runyuan', XIAO Guoju*, LI Yu’,

DENG Zhenyong', WANG Heling' , ZHAO Hong'

(1. Key Laboratory of Arid Climatic Change and Reducing Disaster of Gansu Province ,

Key Open Laboratory of Arid Climate Change and Disaster Reduction of CMA, Institute of Arid
Meteorology , China Meteorological Administration, Lanzhou 730020, China;2. Gansu Provincial
Meteorological Bureaw, Lanzhou 730020, China; 3. Meteorological and Hydrological Bureau,
PLA Headquarters of the Central Staff, Betjing 100081, China; 4. Ningxia University, New
Technology Application Research and Development Center, Yinchuan 750021, China;

5. Northwest University for Nationalities, chemical college, Lanzhou 730030, China)

Abstract ; The effect of climate change on northwest China is very remarkable, especially to food and food safety, which is becoming the
severe challenges of social and economic development in northwest China. On the basis of summarizing the research achievements of
some scientific research projects including the national public welfare industry scientific research program “Research of the response
characteristics of dry farming to climate warming in northwest China” , the social commonweal research program of the ministry of sci-
ence and technology research institutes “The response of crops to climate change in northwest China and its evaluation method” , the
science research project of Gansu Province “The response of arid ecological environment to global warming and disaster reduction tech-
nology research” and so on, the risks brought by climate change to food and food safety in northweast China was analyzed, the main in-
fluencing aspects of climate change on food and food safety were sumed up, the science measures and technical methods were put
foward elementarily in food and food safety in northwest China, so as to provide scientific reference basis for coping with and adapting
the effect of climate change in northwest China.

Key words: climate change; northwest China; food an food safety; responding measures; scientific basis

B%bzg%ﬁa S22 299,292,299, 299,299,939,999.939,999.239.999,299.939,939.999.999.239.939, 299939930939, 939,299, 939,299.939.939.939.939,299.939,999.939.939.239.939,299.939,939 939 S,

RIDITE 2013 £(FRERKR)

(FRAZ)BFPEALAZINTFRFAEAREN FTEAALF AT FALFERAEZ, ARE T
FAGABA F IR E L EZ R, R A A FFA "*vﬂ'l %ﬁ"ﬁnlﬁwi%:éﬁﬁ‘i%wﬁ%ﬁi% Ak
*FF4 %éﬁi&ﬁwéﬁﬁfmﬂﬂm%% PR EERBETFLALAMEMBRAE — 2O T RE
xﬁ% 2k R, B RS R %ﬁﬁﬁwwm%i?*%%uﬁﬁﬁ%ﬁéﬁ ARG . AR
I ERFFEUO>MN ARATFIRABRER  FFALKRERERASREARL KL AESLHRE RL
58 % TH AR «/Wrﬂs;’aﬂ}ﬂ WEAZELEBEROERNE, AAZELRFIRTFLLARRE.
FFRIRE FRESH ABHEF, (FFAL) (TR %*ﬂﬂ%rl(faﬁ#& CAJ-CD)) .7 7 % ¥ -
5 A f%\q?l#?luﬁﬂ% (zzéiv)*é;#%/i? B A X G R AR R g SO R AR
B HKEFWEM &E LA LR PEE A KE,

(FFa%) V%&Fm EER FFERR, ES KRAEAF LS T/EH SMXFLHRAAR,
X E AR A 9,

(FRA%2)HER, B NIPATFEFT, 2013 S EF) 4 89, F 2N 24 4,45 96 4., R Kik
FITH, R T AR oR By LW %, B T EX K Z

AR HR A Z N T AR A% 2070 5 FEARR ZNFFARMRLH(TFAR) % 55
R 2 A5 . 730020 B & W45:0931 —4670216 —2270 @ -F4Z 44 : gsqx@ chinajournal. net. cn
PATIDH: 2N T IWBATREZHSEL P 4. PEARAZNTEARFLAN

S 5:2703001509026401376

e L ZM T ARK AR 2070 5 FEAFREZMNFFARML(TFAR) %3

B R R T N N e S N e A T N N N N T S N Y N N T N N S N S N NI SEI NS FFEQ%

e T T T R T S N T T N SIS SIS T T TN TS T T ST T S TS SIS T T T S SIS TN I S TN T

232 239,239,239,939,239,939,239.939,099.939,039.939.939.939.939,039.939,939.939.939,239.939,939.939,939.239.939

S

Journal of Arid Meteorology, 2012 ,30(4) :509 - 513 ‘ 513





