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Fig-1 Distribution chart of artificial rain (snow) in

test and contrast districts
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Table 1  General situation of test and contrast districts
X 44 R B (km)  FRKE(mm) SUBREFFE
District Place Area (km®) Altitude Rainfall Climate characters
- 27 VE oy =
AR B 6200 s - S AR T R
Test district Liangzhou distrct Temperate continent arid climate
. 3 L y =
xfH 1 KB 400 Lo o1 7 A AR R4
Contrast district 1 Yongchang county Temperate continent arid climate
g L JE i
Xt 2 ST L5000 - sy T

Contrast district 2

Mingin county

Temperate arid hungriness climate

3 B

3.1 FIIRE

.11 3gm(E)ZTAR%T  FAIAKE R
DS F- R () BAR AR X A R K E AT
{H 25 515 A SE K R AR U 15 N T
M B RCRAE.

N THERIGORHERR 1997 ~ 2004 41056 1 52t
ANTHEAEAL A H i S K B R 2 B 1967
~ 1996 4= 30 a 18056 DX 7 S [R5 A V-3 oK Bt
N xzp VESIRIR IR K B A Al THE.

AN THEFORER 2002 ~ 2004 41056 1 52t

NTHTAE % A SR K B o B
X&#£Z11.12.1.2 3 4 § 1971 ~ 2000 45 30 4 J5
SREKES A TIET N o VBRI TG AR K &
AR THE s B T s REARAY AR K T LA Ry ik 6
X H AR R K TERT ] 73 A Eo2 PR ARIE A

AR = (X1~ X21)

E= (X1~ X21)/ 20 Xos

AL AR L B B A Al 4 X A A R OFIAR X
WEE, A4 13. 8 mm, “FHA XS 1 W
53%: AP 4 Xt 1R 1. 6 mm. 7 240 X B RN
40. 60 (TR WF 2.3 3: HTBCRA K %
%) .

x2 RMXAIHEFRIIRELE
Table 2 Evaluation of sequential test of PSO in Liangzhou district
miHE Hﬂﬂ(ﬁziﬁ) Time(y " m)
ltem 2002—01 2002—03 2002—11 2002—12 2003—01 2003—03 2003—04 2003—11 2004—01 2004—03 2004—04
X2 1.4 6.1 3.6 1.2 1.4 6.1 4.5 3.6 1.4 6.1 7.9
X1 4.1 4.4 5.9 5.1 3.2 4.8 8.1 7.9 3.1 4.4 9.9
PFE Evaluation + - + + + - + + + - +
®3 FNXAIEERIREESE
Table 3 Parameters of sequential test of PSO in Liangzhou district
BT ERRAK TR AR L KA T ST K&
Month number Month number Min(n' sn ) Historic average Actual rainfall
Total month number . . . . rainfall ctual rar
with positive effect with negative effect r 2
n \ Xo X1
n n 2
11 8 3 3 43.3 60.9
YR HEE E ARXT 1Y B BEE Kl R B EED T
. L o Gy im o
Absolute snow Relative snow Significance g Significance
. . . . Critical value X
stimulation stimulation level . analysis
AR E(%) o “ ¢
17.6 40.6 0.01 —2.58 —2.82
= * - > 75 K = S
3.1.2 HREFHAL Bon =19, HWHNAKRY AN n = 3, r

(1) HERTACR BBV

W Ho: 20 X1 = 2 Xer EUMFRTSHOMERT B
T BELER,

SETHITTAY A A n = 22, BETT W IERCR6Y

min( . n ) = 3, HEFRSA TS, Y n — 10 B,

TR LR NCa/2, (/42 By IEASSM
I ¢ R SR 1 — (r— n/2)/ (/4"
HEE g =734 124 «=0.01 B}, 1o H'E
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BEXMA(2.58,2.08) (T g = 7-34 << 1o = 2.58, 4B R IR X 38 S5 J5 (i B /K B

= 2.58, $E e R AR Ul I I X 3 R S A 2K I
TR TAREMAEK, HBEE/NT 0.01(k),

(2) ¥EERER WEERLR

w HO:EXli = ZXZL',E[]
T EER,

1#_ TSR AL 0 = 11, BEE N IERCR A H
¥on =38 WMERGMEMABNY n =
min( nt n ) = 3, BRI, Y n = 10 B,
AR ELE NCo/2, (7/4)Y5) B TER M

K ¢ &5,
n/2)/( Tt/4)1/2

R s =

WMEHIE S i

7r:

2.82:% a=0.01 K}, 1o {2

HEGIE = (o

BETARMERRAK, HEEE/NT 0.0 3),
3.2 Xigxdfttikis
3.2.1 3@ FTEARG X AR EFI
[ BRI H (X RV Ve X 4 9 1 (0 A A1
TR X AT A\ T HE T 5 1 Sl e K B 01T HL A% SR
R RCR
BAFRCRG . BUATR X (A) MK, X X
(B) W BhE s SRR S ORI X (A) im0
X, XX (B) Ak EE, HTRMXS5REE K
EELBEAT, HARES X B SRR K AE 22 18] 4075 b AT LAk
R FRERY . T LV /N AR S 2876 (3
W) B/ NMEE R Ty 9000 (R 4,.% 5),

(ER N (— 2.58,2.58) B T oy —— 2.82 < ¢,
x4 ATHEXEXMIERE
Table 4 Contrasting experiments of PSO in different districts
L n
ENRIES
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A
g X A 4.3 4.7 1.9 3.1 1.4 1.0 3.2 0.2 4.9 0.1 2.9 0.5 1.6 1.9 1.9
Test district A (mm)
Xd—HCIZB 0.1 1.5 1.0 1.2 0.2 0.5 1.7 0.7 5.1 0.0 0.5 1.9 0.8 0.1 0.0
Contrast district B (mm)
WE _ _ _
: + + + + + + + + + + + +
Evaluation
A—B(mm) 4.2 3.2 0.9 1.9 1.2 0.5 1.5 —0.5 —0.2 0.1 2.4 —1.4 0.8 1.8 1.9
(A—B)/B(mm) 42 21 09 1.6 60 1.0 1.2 — — 10 48 — 1.0 18 19
®O AIWEXEMILRERSE
Table 5 Main parameters of contrasting experiments of PSO
MEgs FARH SURRMK BAMEE P BEE RRIERE BEAH
Times of snow  Times of positive Times of negative ~ Min( n, n )  Minimum snow Significance Critical Significance
stimulation effect effect r increase rate level value analysis
n n } n ( %) a ta t
15 12 3 3 90 0.01 —2.58 —5.39
3.2.2 HRLERAE SRR, ELB BT 0. 01(Sm).

(1) BT BT

B Ho ;A=B, BRI X 5% Lo X B & 76 B
EER,

P THRIG A IIK n = 52, B R R IE SR AY
A= AT, BT R SRR AR 0 = 5, r =
min(n' > n ) = 5, HEERGIEHLH, % 1= 10,
ATLLAKHIEBLE NCo/2, (7/4)Y5) fIEASMi

KW ¢ % HEEHR = (-
n/2)/( 7/ 4y

THHEE (g —20.88524 o= 0. 011}, to BB
fBIX [N (—2.58,2.58), l1F s = 20.88 <<,
=7 2,58, HiL R B R I R B K R B T

(2) BRI B EERT

W Ho:A =B, BHAR X 5% L X FE &R &
5.

HATHIE IR K 0 = 15, BT R IE AU
AR = 12, N GRRI A 0 = 3,5 =
min(n > n ) =3, FECEGIHERRH, Y o= 105,
ARLAMIE AR NCa/2, (/4 ByIEAS M,

R BB HEE = (-
n/2)/ (7/4)"?

W& tye = 5.39524 a= 0.01 B, 1 Y&
[ R (—2.58,2.58), i F tys = 5.39 < ¢a
X3 5 A B 7K

fFIX
=—2.58, M4 5 2% 14 BHIR LG X
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A RS X E SRR AR D AR (P2 22 ) Xl
XA BRI AT HER, ER TP
ERORS EEIX #2152 BORHE SZ H AR X S0 E X Y
SRR B[R D7 /2 5 0 LA AR He X AR K
BRI B R EKE

FEREAT DCIE] Y A 38 R R PP AL B M X
(X5 X)) HR B (R 2 [X)1967~1996 4 30 a5~
9 ARIBTRE 7y A XK SORIEAT 1 gEit o, 57
DI S [ 5 R TR RTSCR s HES AR VA
(o A XM (B X)) 57K & O L 1 IX) 1971~
2000 4£ 30 a By BTEL 73 AR REKERIEST T 9tit e

A FESL XIS A 7 R SRR, 2k
B iU (B IX) 55 BB (KT EE 2 DX 1 [ F9 1 521
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B O E 1 IX) AR I s -3 H R A e R 801
550U . 1A AL K F-37E 0. 01 BL sy
REEMALR, REWAKTEO. 0L E, R 64H
T AKX LA EES R R 6 R «
THEINXT X A H KR 24T 91E, y T8
5 XA A FOK R 2T s I HXEH
WK R PR HE SR, 5, D9 i DX 25 H K B Y A fE
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Table 6 Main parameters of historical regression in precipitating area

Ay v . . 17 WS Hmm)  FHMEE)
Month % average Y average * 4 g Regression equation Snow increase Mean increase rate
1 1.16 1.4 1.2 2.0 0.61 y:().703+().064x 3.4 47
2 19.8 21.7 19.0 19.8 0.73 y:0~339+0~092x Efiiﬁﬁ}\]:iﬁ‘%?ﬁ@ﬁ
No experiment of PSO
3 58.4 61.2 52.3 60.1 0.71 y:1.35+0.0815x 2.7 66
4 71.1 79.3 50.9 43.9 0.58 y:5.36+0A036x 1.7 17
5 9.2 16.1 9.1 10.9 0.79 y:().()95x+6.14 10.6 55.0
6 16.0 26.8 14.9 18.9 0.54 y:0.069x+12.79 33.1 37.8
7 24.6 29.7 16.7 13.7 0.58 y:0.048x+l7.21 36.1 67.2
8 29.7 39.1 21.2 27.4 0.57 y:().()74x+15.()4 29.1 26.3
9 17.5 24.4 12.1 17.3 0.70 y:0.lle+8A09 25.1 49.6
11 30.8 35.8 41.3 50.2 0.74 y:().82+0.090x 1.8 14
12 8.5 11.5 9.4 15.8 0.55 y:0.077+0.015x 2.9 57
x7T BAXEHEEEFIESEEERRER FEGEVH oA X33 7 s 1] U5 7 R s R R S e A
7 Qi . . . N
Tablev 'Slgnlflcanc.e teét of maln pf‘:lrarneters of THIF E B4 X SR 5 X [ B 3T RO
historical regression in precipitating area A . .
- . TH B GBI ATk 1997~2003 450 5 A
S KVASIA e E >l T 5oL e N N N N
Test of E%E Significance E%‘F{ {h\gﬁ X‘T Fﬁ i jy 10. 6 mm, EF :[:éj *H th‘ i% Fﬁ % jﬂ
A by reqression Significance test of Significance 0 . o .
Month cogfficients level equation level 55. OA ;6 H {ﬁéﬁﬁriﬁé‘fﬁgiy 33.1 mm, IF‘ﬁj*EX‘T
a [¢3
r F WIFG AN 3782057 A4 Xt T A 36. L mm, -
1 5.14 0.001 16.6 0.01 PR O T 2R 67. 2% 8 H 10 M e % 4 T B Y
2 8.27 0.001 31.9 0.01 s NION s
3 7.57 0.001 28.5 0.01 29 L mm, PHHIXTMRAY 26. 8909 1 Hixtbs
.5 . .5 .
=R Y S 57 D 0/ .
4 4.62 0.001 14.2 0.01 AL 25- 1 mm ., PR ARX W R 49. 690; 45
5 4.15 0.001 47.50 0.01 SR B R R Gk 47 %, 2002~2004 4E R 1
6 2.84 0.01 11.50 0.01 H{ﬁé@xﬂ—i%ﬁ%)—lg 3.4 mm,qztg;raxﬂ—%%%—t‘
7 3.06 0.01 14.35 0.01 N N N
8 3.00 0.01 13.49 0.01 47%’3 Eﬁj\g@xﬂ‘i%%ﬁ 2.7 mm %Zig*ﬁxﬁi%%
o ' ' ’ 27 0/ . SEg =N )
9 3.63 0.01 27.30 0.01 N 66704 A xS &y 1.7 mm , P
11 8.66 0.001 33.9 0.01 Wy 170 11 H 4axit s &y 1.8 mm, 40
12 4.17 0.001 12.1 0.01

AR Sy 1490212 AL R W 2. 9 mm, 7
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PR B E 2R Ny 5T00; 4% AP 3 AR N S Rk
406, phy I LT UG S B AR S EAT BN TR L &
I H B A RR . 1997~2003 48 5~9 A AL
BT 214 T & 134 mm, 2002~2004 4ER 75
ZRIHINFS & 12.5 mm,

MR 6 ORUER A B KR £ | oKt e
Freipt A p) A N TR oA B3 n 7
FBEFRCR Jy 67. 256, X 5iEH A TH A S R 8
Z Wl 2P KEG BRI Agl BILTE S H 2%,
B TR B A R E A F BN TS &
SR, KR WSS i BB R 0 B E
1,312 AR B SRR 4706,6604 57045
AR = K VR e Hh . A B E AR
(AARINAEE W B3, a0 4,11 A SRRy 140
F17% .

3.3.2 HRLEHLE

(1) BEWACR B &R

W Ho. X = Y, BIEEMRAL BT 5 AL BTN
BIEBEER,

WA B VAR IO R R U 50, BT REAS
1997 ~ 2003 4%:5 ~ 9 A THIW A 0 BT JEMEIL A
AL TR R REAS , X, A1 X, 43 3 AL BT
FVEAL BT B FRIX N & FEAR R B m = 65 K
VEV A REAS S R no = 84, BRI HED | Fems , BV AN

T 7078, W HEGIHE U.

U=(Tu— n(mtnt)/2)/(nin(ut
ne 1+ 1)/12)"?

R Uy = 29852 @ = 0.01 I, u, 1
fEIX A (—2.58,2.58), T Uy = 2. 98> ¢, =
2.58, N A JE AR , i BHAEMEAY B0 H AR X R &
B /N TR e AR X W &, H 2% /N T
0.01(5km),

(2) WEHCRWEERL

W Ho: X = Y, BRSBTSl ookesy
BITREESR,

W W EER IR R U A, BT FEA
2001 ~ 2004 48 11~ 12 1~ 4 H iy e At FfE
L H TR RS REA , X, A X, 430 Ry A4 BT A
AR ERX S &, FEAR RS HA m = 10
A ne = L1, BRKHRD 2L 8, BRIKF T 0 = 60, i+ 5
FitE U

U=(Tyu— n(mTt n2+1)/2)/( ninz(nit
g 1)/12)V?

PEERE) Uy =—3.52: 2 «= 0. 0LR, 1oty
EEXIEH (—2.58,2.58), T ¢ = 3.52 < ¢
=—2.58, N4 R R, wi BHAEfEAL S0 H AR X %
TR/ NTREMETTERXFES &, HBE /N
F0.01 (W3R 9),

RS LEFAIHELHRIFRABTMECETERESE (mm/24h) RERR

Table 8 Snow amount(mm/24h) and rank in non catalytic unit and catalytic unit of snow stimulation experiment

BRI Rank GH @B W G G (M ® (9 1 1213
X s 0.0 0.1 0.1 0.2 0.3 0.9 1.5 1.8 2.4
X 3.1 3.3 4.0 4.1
B Rank 14 (15) 16 17 18 20 21
X 4.4 4.8 5.1 5.9 7.9 8.1 9.9
X ns 4.5

®Y AIHEXBORRESSE

Table 9 Main parameters of regression test of snow stimulation

ARfAL HITHREA AL TR BEE 6 35 e A BEVE T
Noncatalytic units Catalytic units Significance level Critical value Significance analysis
ni n2 a Ua u

10 11 0.01 —2.58 —3.52<<—2.58

3.4 RIGHRIGITARIER

i B8 o] LA S e a0 DX i
56, DXl e Y116 24 0k B ] G X JB 2 T 0 M X
IR N THE I () SRR B35 (H b T 3 AR K
AES IR ATBE AL T (5 ) B9 BRI B e 4L

EW HER MDA T (25) BREY KB AL
BT AEREHLAIR B B ), R R B L X Bkt b
TR R A R BB, 5 RS i (B R T R
KT s DX A1 U ol T 0 R AR 2 K
H R R BRI, PR RS H i
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W RS b S B 5 ) SR AB L - BEAE 1 2 A L REK
ORVEANT A K, AT %0, 1997 ~2003 48 5~9
AT X7 A9 N THE L0 BT 3 i &
134 mm , AN BE TR Ry 47 %05 2002~2004 4E
ZBFEBAEHN X IR N TSR0 B &
12.5 mm, FHIMXT SR K 407,

4 MEESTHE

Ly iz FF A sk X 30nt He i gen s A X 3 [m]
P B 1 1 4 2 o N T R i1 340 s PR B AE
TV FE R 2R AT R N LI () il A B3 4L
R, RIEER B FH KA T 0. 01, Al {F KA
99961 I, T A A2 B T N X AT A T
B () IXRCRIE I B #EA7 N T8 () 1
WS RIATRY . ATHERT () VRl o s I &2
IKBHR Bt AL SRR L T By iR

2) HETRRCRA ST i DCIIE] 0 A Ll
WL HER AT T SR AOR AE BT B BT Y
T HE R 4 B X R 4700, R BT
NTHE R 2 RAT SRR 1070,

3) I [A] e o a] ATt R [
SYEFOVEER I, AT TURRE G IR FROR )
BE GO AT STU L B TR IR 4
IKPEBUI S F B 5 I BEA T UBR B A e T

4) B R B | K R R e A Y
HOP N THEFERRBORE N 2, an 7 A3 FACR N
67.2%0. X il B N TIHW R R Z . M Z R+
KIRE R, Agl LT A %,

5) — T (F) MR AL I BURAFRAY, H7E
AR SR () & F T ()
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Assessment of precipitation stimulation experiment in eastern Hexi Corridor

1,2,3 . 2 .2 ... 1,3
YANG Yonglong » XUE Shengliang™s QIAN Li", DING Ruijin
(1. Arid Climate Research Institute, CMA, Lanzhou 730020, China: 2- Wuwei Meteorology Bureaw, Wuwei,
Gansu 733000, China; 3. Key Laboratory of Arid Climate Change and Reducing Disaster, Lanzhou 730020, China)

Abstract: The impact of precipitation stimulation was analyzed in Liangzhou district of eastern Hexi Corri-
dor during summer and autumn from 1997 to 2004 with anti-aircraft gun and during winter and spring from
2002 to 2004 with pyrotechnic shoot by means of nonrandom experiment such as sequential test method, re-
gional comparative experiment and regional regression test method- It was found that the total rainfall increased
by 134mm during summer and autumn from 1997 to 2004, and the mean increasing rate of rainfall was 47%:;
the total snowfall increased by 12.5mm during winter and spring from 2002 to 2004, and the mean increasing
rate of snowfall was 40%6. The operation of rain (snow ) stimulation was quite effective and feasible in eastern
Hexi Corridor- The rational seasons; spot distribution and ideal time of precipitation stimulation in Wuwei city
were also discussed-
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