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Abstract

Using meteorological elements such as cloud, precipitation and other related elements of Bayan-
bulak meteorological station conventional ground observation data from 2000 to 2013, the cha-
racteristics of cloud distribution in the mountain area of Bayanbulak were compared and ana-
lyzed. The results show that the occurrence of middle and low clouds in Bayanbulak was 17,160
times, accounting for 84% of the total number of cloud observations from 2000 to 2013; among
them, the conversion days that middle and low clouds developed precipitation reached 40.3%.
Occurrence phase of stratiform cloud and undulatus cloud were longer than convective cloud in
Bayanbulak, but the number of convective cloud appeared more than stratiform cloud and undu-
latus cloud. The rainy days and precipitation were the most during occurrence phase of convective
cloud, and the rainy days took second place during period of stratiform cloud and undulatus cloud
appeared, but the amount of precipitation increased slightly with the increase of rainy days. The
early cold season of alternate periods of different clouds was longer than that of early warm sea-
son, and the corresponding rainy days and precipitation were more than that of early warm sea-
son. Therefore, in the year, the potential of artificially inducing precipitation during the occur-
rence period of stratiform cloud and undulatus cloud is larger than that of the convective cloud,
but the potential of artificial precipitation induce in the period of the convective cloud is the larg-
est. Thus it’s the best time to carry out artificially inducing precipitation operation between June
and early August. The potential of artificially inducing precipitation during the alternate periods
of stratiform cloud, undulatus cloud and convective cloud are secondary.
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AABEEHE L IRE2000~20 BEEMBAMIBRN = BAFHRIZER, HEEMERUKX
RS ARERAT I O, SRR 2000~2013FEEFHRERF. K HIKECAN17160, &
2000~2013En KB WAKRFK184%, K, . K KBAREKIFENLHEEF403%. EEMER
WXERE PR WU Rz HIHER, EXNRD KB ERE . BoR=%, MR RIKRE
KEHERKERE, BRZ. SR IR Sk, EREKEREFRK HHRE 2 KR e
BERRAN, BRAITE HBUH R A LRI . AR REK H S oK B RS L . Fit,
FEENBERE PR X 2 B BUH 9 T3 K F1ZR, Sz U R AN LK RN &R,
FW6 A Z8H LAITRATHAKMELRBRENYL; BRE. SR E5XRZZE IR T3k E
RZ.
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1. 5]

EEAAE T XA F Rl ks, Al X, mApEhmEfEmEE, SRIIEEER
B R PO A PR, LA T R RUA R A . FLAET . AN JE T R R AT YR
ko EEMEINXAFETLE, HFRAME, AWK, ™%, Z2KE; BEE, ZBK. BEAEeer
PIRgK BN 270.4 mm, HOKFERFI/KEA 406.6 mm, HILE 1999 F; HDFEREKE AN 208.9 mm, HIAE
1995 4F, ELEAE L X EAKFERRZ R, Sl X EIZ Bt T2 E, ASREEL, 3 kit
90 ALK, EFIAEZ W HRMALRRAN TR S A B HIFIHTE B A S 5l X IR A T3
(T)WEMk . BRI AT T Rl X KVR S IE SARRRIE , T E[2] [3] [4] [5] [61% a0 HT T R & A w1l X
B ZKHRFAE o A SR B35 A7 68 7 A< 0k 2000~2013 4 Rl i 5 AU B2k} 2 o BRK S8 BERb AT BE i 5
CEOATTE S ETHIX () 525, KA MEE, DA i R 35 TR PE R, $2m A T K
PENVSR . SCHr AT BERLS R EBNR A GUE B, 4T ™ 1 i s 45 .
2. B8

I FH O35 A o [ SRR UE S v 2000~2013 AR 3% H 8 FUHL I AL W k), SR EUEE H 4 VR I i 1]
Mz BRAKEEGORIEAT GETt 5T LT, 20 S AN [A) 2 2R B H AR DA R Bk e B 2 28 HH B AIE R 47 St 1+
IIHTe B EEAE L X SERRFENIREE, A NEFRATE, K 5. 6. 7. 8. 9 HE SUHEEE,

ik
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10, 11, 12 A KR 1. 2. 3. 4 A SUNAZ. BOKETBY N HBFEK(20 BF~20 I), 235Gt BEKE
EE 0.1 mm BLEAER—ABEKH, 1.0 mm BL N EA S50 N THKAEH, 10.0 mm LA ESKRE
KH, 24,0 mm LLERNERH .

3. ZTRTIHE

AR =R R T FRKBREE . BRKRREEI R34 Z2 5, FERBUG N TR2m RS
A

R R ARHIE: 2000~2013 4F E2 3% A b X I B4 7K M J5R 0 Dy — M e A /R R S e e /K R K
Fo —HEBOKFTEETERE WIRE, KRAZERASREN; PR AT AR e = )2 IR
= MTEasBEHAsRE S, BRBEN, PMEEBKBERER, ARG 2 fEs(ERE .
BRze BURE), W& 1.

2000~2013 FEEH A& T X = Kz LI 17160 %, F 2 R 77 A Bk i B4k H 804 40.3%.
Ho, SHRZ B 10,889 ¥, (5 EIXEN 63.5%, LERE SR IR ZH 1.7 1%, BRE.
Rz I 6271 IR, (5 REE 36.5%. W= EX I 1122 Ik, 5 S KET) 10.3%:; BEZ=3L Il 9767
W, BB 89.7%:; JZ2 Rz WOIRATEAZH B 4920 IR, 5 EKELH) 78.5%. BEZHEL 1351 Ik, &
RIURET) 21.5%.

E PRI Be A AT RFE: 2000~2013 AEEFMEWHIXZ R BRZETHIER T, iR
EFHPERET, AFHARFREREREN) SRS NAFMEEREABY NS IEER S
REAXFR BRI, K1 NEEA S X e mg b sk, BB, EEAE X
FasE = )= Sctra P35 IR 4G H AN 2 1 H I8 M4 8 A B4 JE I 2 k4 5 H R AR, 7E L 1H], Sctra
EAZEFHIL, ABYSATRE S, BEHIREE D . W8t Scra 1L HHIR, Hgiteds
HH I BRI, BRZEEA AR R I 1~2 MG ih . AfaE SERI =28 Cuhum, Sceug 5 H
BT HIAN 3 A FAJE . g Ep &I H N 10 H Fad . Hrb, 3 A MRS
5 A e A Z R EREN) 2R S POk BN Bt & IR = 8 A EAIRIZE 10 A N
BEREAEYNERE . BRI BESHIRE, HERE . BREAR A FB B
Rlt, AR EEFAE X B =06, —FRPZBHM BN BRa Bk ;s
iz I ERa . BREAN R B I, NERRTLEH, MR FHI B 5 A 21 H
~8 H 7 HzIa, HBEREFE, it 77d, 2010 5 = HBUE K, HLit 148d, 2005 FHfE Ikt
38d.

R T PR = P B BORAH4E 10 A 24 HEWRAE 3 A 28 H, £ HBEER EER A,
L1t 154 d, HKH IR BCA 2001 423511 186 d, 8 H B BEA 2007 23641 113 d.

AEREBEYRRZTE PN B A3 H 28 HES5 H 21 H2a, it 53 d, ~FH I &
£ 2005 41t 115d, FHiN 2010 it 2d. IRFERBA VISR AL PRI B N8 H 7 HE 10
H 24 H, it 78d, “PH&EKHIIE 2007 F341 127 d, & HIE 2012 £3EiF 9 d.

Table 1. Statistics of cloud in Bayanbulak from 2000 to 2013
= 1.2000~2013 FFE EHER =X G

TH s BB it
EREBRE 4920 1351 6271
FR= 1122 9767 10889
feann 6042 11118 17160
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Figure 1. The distribution of cloud time in Bayanbulak from 2000 to 2013
[ 1. 2000~2013 FEEHE R =X E 5

LA B brara, EEAmE X 2R e Bk IR, Wi A RS =, Siis-F
MR R R TP IR, SRS ENR D, BRSPS ERERE ., BRe, #F
W52 21 2 DU EL IR ZR 0] 10 25 2 =P 2 BTG

BB RBARNE: KR, sRIRE. KRS RARGREZEVIMR . IR 5 (4
PEREIK —BEREA) AR AR RS RE R ERIN R, 2alnkgit. Tieem—Kx,
Wi REREAF D AR B 8. maKERIN SR, SREERE, BERBRD b ks
K SUKER G, FAKBRK, ZEME. KIS ERE . R AR, PO 5 AT B 7K R ik
K, MNRNLH KRR, S35h, ZfRAE . KRR RARGHEH, ERRERIERT, &
KWL TR M. & 1IETUES, E£EEAEwARETHIARK S, EF TR
B, BRZZEHLI, HFMHEEE, AFEEHIERE . BRE, BEFERINRE, BFE0S
AREYSZ KRB NIOFH B, K, b REPAR SRS H R Z AW THEHEE, K
Rggnmd b, mL PRSP Rz, RAARGESEN, K. PEEERT. fa, EFE s
T HL

4. B S ARHIET B AIFFEIKEFE

A = K I B BRI AL : B WA EREN(S), A oB = ERRER(E) M ERBA
A, ©RZET. MBABEEXRR, FrLOERAN T m R ASE R S M B AR w2,

MELE A S50 14a FIRE K BRI G458 el L &1 Wi IR S TR R B /K H 1739 ¥, B /K & 4228.2 mm;
L AR ERIIBE K H 1727 IR, FRKE 4222.9 mm, F=r= BRI 12 3k, “FHIFKE 0.4 mm, FT
P =347 N 3G /1 L% -

2 FJLVE T, 14a W I & 28 2 kil 2= B B K i 22, DG 2 (R e K 2 BB A K H 3
(o Mgk, AR THKIE R, RORE. BIRE. Bk BB FEK B BOH 546 7 2 2
b, BARFOK HEORD, (HRBKERN, MNBAN LK 2, SREANE. SRETEHIM, A
ZEAT1 K AN K B U BEZSAT] () K RN B K B 22 o AH N N 3K 38 J1 A IR B . e
THEAKAEM A, HRER = IHHBRFERK, G THKEEERICHE, mRBKEER.
REBE, NTHKA RN, =ZBKERD>. W28, N LKA,
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Figure 2. Distribution of rainy day and precipitation during periods of different cloud

B 2. #X=HIFERREK A SHKESHE

# 2 N EAE 5L 2000~2013 4 (1% 2K 2 LT B & H BEK o A . B 2 BT, WA PR I
W5 ARa)El, 6 A 7 A, 8 A LAIRMZR. R WK Pk HEA AL 18.8 d, “FIRF
KERN3.9mm, He, &HPFATHKELH N 123d, & 2d HB1IKEK, SR KEN 5.7
mm, KEEKHEHFHR82.0d, 15 d HI 1 KOREK, BIRCFHIEKE 16.6 mm, BEAGHR = H I
RN H#0A 12.6d, HIBIEG6. 7. 8 H BA), Hr, 7 HRNHZLHEA 2, FEHRAET HI
1 REWARA, BAAREAKHSEHN BN TRKEAIRA R, EKPIEN, SE 5 A0 & XM iR
I TR, FERENRZBKEE 1 mm LLEREKH. BRE. BIRE HIEAZES,
PRI 10 H MR, 11 AL 12 A, REL AL 2 A, 3 A FAEISE . IR A T %
KHN6.9d, FFRAKER 0.7 mm, ANLIG/KE AR, EXFILXIERFRERSH—EMoTEk, Hi,
NILHGKAENE H A H P09 1.5d, & 20 d 3547 1 RN THGKAENE, ~FIgFKER 2.3 mm, BASIRE .
BORZHBUAM KK A RE 1d, HOE 1L H, BBRWH. SRZLEHIMN, BFEYAERERETE
MDA R BTN 3 H ), 4 HE 5 A aJa g R, e r K H N 9.9d,
U KER 1.7 mm, Hi N THOKEH 4.9d, 4 6d 37— R A THKME, SR-TFHFKE
3.2mm, BAKEAKH 4 BB 1%, 5 AHBE 2 %, REBEW.

REVI(EERBRFY) SR THLE RIS 8 A HAfE IR 10 HRE4 W, 1Er R4 H
FE/KH 10.5d, “FIR/KEN 3.1 mm, ATH/KIEWH 5.9d, “FFEKEN 8.6 mm, & 5d T 1 KA
THEKENE, KB KHEFRHBAES A, THEI9H, 45N 1.6d. 0.6d, Fd 8 AMAIKMKHE
%, £ 18~19d #HT 1 IR LIG/KAEL, BEANARTHIR H IS B .

MBEIK AT 0L, BEZEAR B A BYI(A TN NS K 28 & HBUAR N THKRE H, BEERT 9 Hf
£ 5 d T 1 IR LKL A1 10 A4 12~13 d 347 1 N CHKRAENL . AFERR 4 A AL
KRN H, B 9d AT 1 IR NI, B0 5 H 4 AN LI KAE H 4 4~5 d #3847 1 AN LHEK
VeV, BEZEHII N LK KT AR,

25 ESrHr, 2000~2013 FEEHEA G WX ZR A Ok = BB R = BB, S B
R, AR A MK ER S . R IR, SR IR HRZ . BKERK,
NTIEGRIE IR, RORHE, Hd, 6. 7. 8 A FAIANTRKEIRA, 7 ARk, BRERE. BR=
HIU K, EREK B A S A1, (H K LR 2 B LA (0 A 2 28 B B K 2
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Table 2. Monthly precipitation distribution table of different cloud at the cold and warm season in Bayanbulak meteorologi-
cal station from 2000 to 2013

5% 2.2000~2013 FEEFHERERINS. BETRIZXHIENE BB HE

WK WK F 22(d) WA (mm)
R > (mm) 0.1 1.0 10.0 24.0 0.1 1.0 10.0 24.0
BRBA I 10 H 1.4 2.7 0.0 0.0 5.7 2.4 0.0 0.0
11 H 1.4 3.2 18.1 0.0 5.4 2.1 0.1 0.0
12 H 0.6 1.8 0.0 0.0 79 1.4 0.0 0.0
% ERE. WS
0.6 1.8 0.0 0.0 6.9 1.4 0.0 0.0
5 I LA
2 H 0.5 2.0 0.0 0.0 79 1.1 0.0 0.0
3 H 0.7 2.0 0.0 0.0 6.5 1.6 0.0 0.0
L 14 H 15 3.2 12.7 0.0 7.8 3.2 0.1 0.0
S T
5H 1.8 3.2 11.7 0.0 12.9 6.6 0.2 0.0
6 H 3.6 55 175 31.2 18.0 11.3 1.6 0.2
- S 2 L
= 7H 4.1 5.8 16.0 27.2 19.5 13.2 2.3 0.4
=
o 8 A 3.9 6.2 16.9 27.1 15.4 9.4 1.6 0.3
KT L
9 A 2.9 49 15.8 0.0 10.4 5.8 0.6 0.0

B K B Rt P K H B0 2 M R M mTRERR /DN, AR AN THEAKIE A thb s BORAE . R RTE
DU A 2RI RE K H 5 BoK B R ZEPIR R, N TR 8ok,

5. /g5

1) 2000~2013 FE L EFAAE X . K HBLT 17,160 &k, H, o, Ko RERNFEKIELH
ik F] 40.3%.

2) EEAE IR s IR ERS . BORA R E 1.7 %5, SR abr 7 e B IR E
LLAN, AEHESHE, BERa. R EEHOEAZ, BEE/REESHIL

3) M BN 5 ARfEHE 8 H FAaEY: BRa. BRaFHHIEN 10 A FaH
W WRE 3 A NaEY; 3 ARE 5 A a A B NIRRTV ISR B8 T H BN,
8 H LAIWIIAZ] 10 A b A AT NS ZE (A W] I I I SR 228 B P B .

4) BAREEMAE T E RS PRk BRI R = HOUK, B s B EERE . iRE
HILRE 2, HPBBEKHZ .. KRR, ANTHKEDR: BRa. Bk HIEKE SRz, H
B K B IR AR DR B K H A 8 2 i . MR N T3 /KE AR/ N A& 2R =28 & H I EL i 224
MERRZAE B, HNIRKEZ. BKEER, ANTIKIE ) Y —L,

5) ZHLIXFE—4F A %K 2 HIUT BN 347K ) Stz UG B 5 —, AR T AN L3RR
HE 2d iET 1 I AEYIRER. AEY) ISR =B IR EE =, AR THKIEWVHE5d
ATHEAT 1k BRZFEVIGAZER . BBV SRR HIAN JE 2 =, ART N THKEH & 6 KT
TLIR: BIRE . PR I E Y, ART N T KR H & 19~20 d 77T 1 K.

EHEWH

W g oy 25 PE R B BE BT FE AR RL Bk 45 9 & I (IDM2016001) 5 o [E K % JR T iR B K T
(CAMYBY2017-084).
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