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Abstract

The effect evaluation of Weather modification in the range of 2009 to 2010 years in Xinjiang was compared
with that in the range of 1981 to 2008 years using linear fitting method. The impact of the annual precipita-
tion increase trend was taken off and the fluctuation of the annual precipitation was eliminated using the
time average method. The analytical result showed that the combined operations of the aircraft, rockets, ar-
tillery and furnace smoke were successfully implemented within 2 years, the cumulative seeding of silver
iodide was 797.9 kg and scope of work, working intensity and its frequency increased doubly. After taking off
the increasing trend of weather for precipitation, the average annual precipitation in North Xinjiang, Tian-
shan Mountainous and the South Xinjiang, which were affected by the combined operations, increased re-
spectively 9%, 4% and 8% in the range of 2009 to 2010 years compared with that in the range of 1981 to
2008 years. Compared with the year 2008, the volume of runoff in Hutubi River and in Urumgi River in 2009
increased by 16% and 31%, respectively. Compared with that in the range of 2006 to 2008 years, the average
maximum vegetation high coverage rate, low coverage rate, and total coverage rate of Xinjiang in the range of
2009- 2010 years were increased respectively by 0.57%, 0.98% and 1.22%. If compared that in the range of
1981 to 2008 years, the air moist degree in North Xinjiang and Tianshan Mountainous was increased and the
drought situation was improved obviously while the situation in the South Xinjiang was unchanged.
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PL1981~20085AE AHTEE A\ TR /BT L, SRR & T ERER KR KSENE &S, KA EFE
¥ E R K EREREY, X12009~2010FEFT TN TH KB BRBFT IR . SrRE, 2ENHFELH
TRHL. KEF B, P SLARBR AR, {ENLE ESRE BRI R A, RITEEMLR797.9 kg, 0B
Rk B SRR NS, 2009~20104EFHXT1981~20084E, {EMVEMIX (L BEFHREARRMN9%, Kb
WL X3 M4 %, BE SIS M8% . 20094EAH % 20084F, M E BEH 2B N16%, ZEAKRFMIEN31%.2009~2010
FEFXT2006~20084F, FriE-FIHBR RXEM = EE KEE . B 5E 9 71310.57%- 0.98%- 1.22%.2009~2010
FAEXT1981~20084F, JLEMRLLXEEEEMK, TRRUHBGTE, SESHEHBLEP.
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1 58
HraE AL KR KRG, B AR R RZ8 L - HEMS R G - Rl - BREUREM - B, MY “=ilisk
PIEE” R B G g AR S R G FriR A2 BRI, BOKESR E2IIELEb. 7

LRI, KSR AR A ], BT R R SRR SR TE Haa R . oK. R KRR+
B, T B K ER 22 PR RPN AR R [2] o A0S LI AR S A 2, SFTsmB] 7R 28 1hy R R X, =
CRAKEE . KUKREEFRE, AT ERRAHX[3]-[5]. 01T HR S FEZR SN 0.3~0.9 ML,
AR T PR BRRBCRE HIRE 125 ML, SPEERBERBCRERRIR6]. XRUEE AN LS MiE=1Fl, #ehk
RFERFKER, HREKE.

IK LA BRI LR SR G R R IRA IR A, KB IR AR K . e R AK A =K. i N L2k
FB, BeMHtm KPR A E, 3GNFKE. 2007~2008 445 L T A S R0 5% Lk io™ H ELE M
FTF. NMFTEBLAE S R BA XN RBUG 2 mNsE 1 g N TR RS TAE, Hf Vs N THK( . )T
fIFP%. 3L LA 2009~2010 SEAEO8 HARSE, [FIE AR, X i a3 s N THK (R L HEAT VR 20 4T

2. BHRFIRRR 3%

M PORMEAESE[E Terra T () MODIS ## . i = GOUMI ik [7 s BERE AN K SCHORE B IR T R G i
el , KR AEREN RG(GPS). HiE(E B REG(GIS). BE(RS)FA . H K e Sk Mk AEn ik, LA
2009~2010 EAE N H AR, 1981~2008 SEAE bt Lbxt 5, 47 A THG /KR 0 10 20 B Al it i

2010 4F- 2z Fip st WAL 7k, A6 T3 KL A s X AL FRRT $h 2 X . B3R IX . 1 AL
X, SRR ALK . BEARTFT . B PR T AR M 1) 50 DXL TN FIR] 5 o5 X R
il XA N TR KA s X . TRG 2B , mhE X . ZoMl . B AT I X, A0 HE L XCZH e N T3 K ARk
AEFZ MR [X
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3. BERE S
3.1. k¥t A THEKEWLIFER

2009~2010 4= FrsmAL A P 4L WAL ASEAEL, R ML Y BE i M 4E T 11 A 245 A AENE R s R L
B R Zl, VENLIX THARIE 34 P A B 2 SEN RPN THK 2t ©ArE L 65 480k, Zit kAT1Ek 266 h, filfk
HRFEIE 119.22 kg. 2000~2008 4= kLR THF L 246 h, AL ERIE R 71.37 kg. 2000~2008 4T KHLEL 27.3
h, FEF ML AR 7.93 kg, T 2009~2010 AR5 KHLAE L 133 h, 4E-F- 2L ARk & 59.61 kg, 2009~2010
MU E VB B AN B R IE S B, AP EVIN [ AE~P BIL ERAR R 20 0 2 BT 9 4R 11 4.9 £5 411 7.5 £5(14] 1).

2009~2010 FHrs@ A K Hi R S35 B 536 £ 37 MM 254 []. HuHI RGN 46 EIFFE T Hum A T3 /KB,
TR MY SR R S M3 27.5 T3 K& 2.2 TR BRI % 331 AR, MUALAR AR 678.7 kg. 2 FFN, HUHIE
P AL AR R IR 2 2001~2008 4E 8 4T HIf 2.4 £5 (14 2).

3.2. FiEMEKXSTENTK

BB K RS FERI o 5 R PR RS, PR SRFI2E. 1981~2010 4R EE L H 55 DL R REK
RAHE 1572 K, F4FHIH B 52 7. 2009~2010 4F 2 4F Rt B K RS FE 126 WK, B4°F2% HBL 63 7K,
1 1981~2010 SE % TIIME M % 11 ¥k, X A 58N T () TAERIT IR 1 5 Rl oK RS 464

1981~2010 4F [ /K KA FE T B I HZ=(476 Ik, 5 30.3%)F1E (476 7%, & 30.3%), #KZ=(330 %, &
219%) 07T 58 =7, 425290 1K, i 18.4%) /b o HhE5FI B R K RS FE I iR 2, 40 ) HE L 698 VXA 496 1K,
A3 BB K OR Sa ETT 44.4%F0 31.6%, P G 1N 76%. HHEERE foE R SO A2 HH IR 83 WX i 5.3%, HHEEK
UL IR 209 IR 13.3%, KRR H I 86 X 7 5.5% (141 3).

3.3. FEKEFTRERENTK

TR K BT 24 TP IE R BET H 5 F A5 220% 2 (8 N IEH F48, £21%~£50% A 2 () 4E43
HRIL+50% 45 2 (4043 . 1981~2010 4EHT RT3 %K 24 180.1 mm, 2009 Al 2010 4 &K BT 1 4243 7
N 1%F1 32%, J& T 1E AR 2 543 (52 1). 2009 A1 2010 4F b 58 M KBRS B 20 220 5N 7% 25%, A 1E A
ZH4r s RiILLX A 13%F1 9%, NIESF4r: FE iR AN—10%F 44%, NIEH Al 2 F407 .

B 7R 138 A A2 SR AR N T3 7K A M R [ 385 S P o 1% 28 e 0,55 4 7K PR A 285 m (/20 ) e 35 R B 7K
BIEPRARE G, HEBRSEAL R B A] S A T8 KA RO B AT A o A SCR RS 7 v 3N R e B
IR SAGERE IS, R I (]~ 35 77 V20 B B K B AR PR R 9

M 2 ATRLE Y, AN TTHKPE X, JE5E 2009, 2010 £E43 BN IEH AW £ 4E4r, 2009~2010 EAHXF
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Figure 1. Precipitation stimulation of aeroplane from 2000 to 2010
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Figure 2. Precipitation stimulation of ground from 2001 to 2010
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Figure 3. Distribution of precipitation weather process in Xinjiang from 1981 to 2010
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Table 1. Change of annual precipitation in Xinjiang

31 HhEFRKEREL

JhaH Rl FA 4 o

2009 4E(mm) 252.0 479.4 111.9 182.0

2010 4 (mm) 295.8 463.1 178.5 237.1

1981~2010 411 (mm) 236.3 423.4 123.8 180.1
2009 = FEF-H 53 2 (%) 7 13 -10 1
2010 857 7 43 % (%) 25 9 44 32

Table 2. Change of annual precipitation over influence area of operation and non-operation (units: mm)
72 2. NIDHEKAE 2 X FIAES2 i X pE7k R (R AL mm)

bR X Pk AR X
FAfFEES FAMEHE  CNRETE  EXATEE v, MR AHX

-1 - X
TR ey SUUE TRLnK O RBKEE BBKCEE AEMKEE
2009 252.0 2125 479.4 411.0 64.8 42.3 67.3
2010 295.8 255.0 463.1 3923 124.6 51.8 204.1
1981~2010 T3 236.3 215.3 423.4 386.9 88.3 52.8 95.1
2009 FEFH >R 7 -1 13 6 -27 -20 -29
2010 HEFH 4r% 25 18 9 1 41 -2 115
SRRt AR
R R 1.36 2.36 031 0.06 1.06
(mm/10a)
2K () 0.12 0.06 0.46 0.84 0.18
2009~2010
THIA) 273.9 233.8 4713 401.6 94.7 47.0 135.7
1981~2008
41(B) 233.7 213.9 420.0 385.8 87.9 53.2 92.1
A FIXHT B
i 17 9 12 4 8 -12 47
HIBEFE %R

1981~2008 4= F/KFEF- H 40 %8 17%. 1981~2010 4FJLERA: B /K B AU K% R ECh 1.36 mm/a, 155K
ik 0.2, 8 ERRAEEIRNE, 2009 FEA1 2010 FILERE K ENIEE T4, 2009~2010 -3 B K E AR
TR LAY 1981~2008 A FE/KEE V- H 43268 9%, KB HARIHAN T-XF LU PR Bk E38 . [FRE, A THIK
PENVFZ I X R il X, 2009, 2010 4EIEH 44y, RGBS RECN 2.36 mm/a, {55 /K 114 0.06. HIFRS
KIS, 2009~2010 4FF ¥ B /K AR T EE A 28 AEFE KBRS 40 2608 4%, B ARIRA 52 75 4 X (19732
Fe7K &, 2009 /b, 2010 G2 . P35 /K B AR PR AR AR AE SR IG K (D) a3, 2009~2010 4R
BIREKE AR, 2 G- PR K SRR T 0T LR 28 4R 7K EE V- 70 %08 8%. B bR IIARXS T LU AR 35 3K
B INR KR, SR KA Nl KT B Y STARECA N TR R4 T EEAE .

FENTHKAENV ARSI X, 02 1 DR & A X P BEoK &, AMEE SR IiES, 2009 A1 2010 4
IEH A, 2009~2010 - FH /KBNS TXF EL I 28 SEF/KERF 43 %R A-12%, FHHIZ XKD . miE
ZHIH BTN WAt AN XTI REK S, AEE RIS, 2009 4 M /DA, 2010 FARF L F-4,
2009~2010 13t MW % - B 5 —Hb M T~ 2010 SR FEK R 22, 1115 2009~2010 1341 /K BE~F B 73 Z2 5115 47%.

R /K & AR B AT R A R AR . 5 H & 9 AR E, WFEIBER 2009 FAHXT 2008 4EH4 /1 5.9 12, 14
i 16%; & A 2009 4EARXT 2008 4EH 11 5.3 {20, HIE 31% (/4] 4).
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34. WREMAMERBHEHTWL

2009~2010 4EHAX} 2005~2008 4, P35 KKK TEAR S48 ik 14.7 km?, FIXTIEIRE 1.7%; 5 J7ii36 K
11.8 km?, M0 6.6%; [l 5F 5o A i K 76.4 km?, MU IR 9.2%; B 3L 5w S K 93.8 km?, AR
& 20.6% (4 3).

2009~2010 EHT P 3 o KM s o 2 IREE . R ERFE N 4.66%. 34.21%. 50.21%, 2006~2008 4F-F
P KM s . (RSEE . BB AN 4.09%. 33.23%. 48.99%, fmimsff. K. M5 MET Y
BT 3 AE AT 36 T 0.57%. 0.98%. 1.22%.

3.5 FETEREMEERANEWL

B KANBE R kS H A TEIEE, W HRRIEH TR IR ASOE N . TR S NR T 22 E
E . 2009~2010 £EAAXT 1981~2008 4E, TVRfa#IEFIbEE v 69, KilLX Ny 50, FF5EAN-8. FHHILEEAR K L
WXV IR, TRARGCH R 3RS i SRR (L 4).

M R b, FrsR A TR B R AL rE gk, BT RO A AL e rE I, GERAN R L o X R
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Figure 4. Precipitation stimulation of ground from 2001 to 2010
4.2001~2010 £ E A THEKAE 1ER

Table 3. Maximum water area of lake by remote sensing inspect in Xinjang from 2005 to 2010 (units: km?)
% 3.2005~2010 EEFEHAZ AK B EIVERMEM(ERAL: km?)

2005 2006 2007 2008 2009 2010 2005~2008 2009~2010 ZE

LA 839.0 853.9 859.3 871.8 866.9 874.5 856.0 870.7 14.7
VARG 175.0 181.3 177.9 180.5 178.9 202.0 178.7 190.5 118

Ri] 2 5. J26 35 it 743.0 855.6 848.0 874.8 870.4 943.1 830.3 906.7 76.4
i 3 3 2 A5 409.0 457.4 475.2 479.4 524.8 573.4 4552 549.1 93.8

Table 4. Change of drought and moisture index in Xinjiang
4 MBTEREHMTK

JbsE Rl X e

1981~2008 P 131 378 -100
2009~2010 13 200 428 -108
2009 4E 167 436 -113
2010 4F 233 421 -102
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FREER S, METREERE. 2009~2010 S FHTIRIERHSZFESF FMEIL, JbiBM K L X B iEfEE
TESEIN, FEEERE AT UK L o P AT o 275 R X PR R P A 18, 0 FE R S0 [ B e 58 R 38 4 b X Y R
FEREIN, AL AN 25 M X T SRR A T

3.6. FEAMARSITRIEBRIER

/IR DA R B K R SRR T K075 e B W R VB R e 71[7]. 2001~2008 4 5 & A SR AEF 11 K H 4L
240 d. V54 H %125 d, 2009~2010 4E°FH) R H% 263 d. i54¢H % 101 d. J5 2 SEHIX T-00 8 4F, & ARFH4E
WORHHIE I 23d, VY HEURD> 24 do BEARFE R R HEGER T4 8 HEE N 6%, Hhas AN TR ()
TAERIER .

2000~2007 FAFLEARFFHE R HE 21d. 55 H%099 d, 2008~2010 F4F iR HE 38 d. V54
H¥82d. J& 3FAFMN T AT 8 FF4T, GEAFAFHRDEINM L7 d, HRHED 17d, BERFA
Z= R HEOHEA T 42 5 HEO I 14%.

4. WHig

TERARREHLIX, FR DA A KB AR A G, Rk B KRS 5 IR H AR UK AR BAS
AEFTE6]. I N THERIUGAR I 5 S, KR TH0E 2, BRIt B AR S MPKBEMBEKE. %
] P S X 1) — R Al XN IR R, 49 AT 36 2 251 3 R 238 0 10%~15% 1) 45 R [8] . SRt A2 il 5 5=
L BRSNS W S R P Y B 3G 0 19.9%, 2 & RFHPIE S N 3.5% [9]. AR 4 R R E N T
B KAE MY B AR AR XS T %6F L AP 38 B K S48 0 4%~9%

TR E . AR AEE S TR SRR ER R, BS5SEAER, BENFEMZE
THREERE, SEKNMR . KKK SERE I, NimSEmam s e DL s &5, o
T RARGL. @S 1981~2010 FAEN 2 X B dbsE. Rl X R SR 35 B 5 B S 3
WK 58 05T, 0.7°C. 05C/10a; JERZIA X FIG % At &35 -T-3°8 0.6°C/10a, wa/. Weft. FIH X
%14 0.5°C/10a. ASCHERFIRAAT BN HAE R S AR K. TR oK BN, <
B mS 2 FRLFEERANS R, BkibE 2 iR EENEE.

B AN R A5 R RS AR R, AR N T m R ASGInpI Bk, 2 1E B ARBE /KRl /b 2 E, HAEH
FREE 2 PR

Fiab, AR I ORI E ML IR m X HhERAT B 2R R R G SEA RN E R, P AT R UK.
{EHEML RS X H bR -5 060 LT LU B R A R . FEEAT R, TR RBRBOKIN HAR SR, I
FRH P K ER T RIEFEN, BRI RRRMEZE.

5. &1

KGR E TR BR B K S I e M I3 5, H bR 2009~2010 4FAHX X7 LhJH ) 1981~2008
N THG/KAEME S0 X () L SEAE P28 FoK BB i 9% Rilili X900 4%. FEsEidin 8%. HARMIMIN T4t
WA K R R3E N, R SE. KREARE L. K SE. M SR EE N T KR R
THEEEH.

FEEN TR (F) TAESEI TR F B Xk, BB, B KR 38 . 1RV B 78 aa D=, SEE T KA.
KER M TR B 2R, VB TR T4 - Hh - B - AR s = AR DU B AR i) N T R
R R BTSSR KR TR, & TR TR KA, n B i XSk . K 3
Tt T B A A L ST IRAR IR L SRR B IR s e I T V5 SN o U K AR A o AR R B
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