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Abstract

Based on the NECP/NCAR reanalysis data, the water vapor characteristics of 30 heavy rains
processes in Yili area from 2010 to 2017 are summarized. 700 hPa water vapor flux and wind field,
divergence of vapor flux, specific humidity, atmospheric precipitation were analyzed. It is con-
cluded that the heavy rains in yili area are more in the south and east and less in the west, that
heavy rains occur more in summer, less in spring and autumn. In the case of heavy rains, the
physical indexes of divergence of vapor flux of 700 hPa are -3 x 10-5g-m-2-s-1, specific humidity of
700 hPa are 6 - 7g/kg, atmospheric precipitation of 700 hPa are 30 kg/m-2, Water vapor in the
heavy rains in Yili originates from the Caspian Sea, Black Sea, Red Sea, Mediterranean Sea, bay of
Bengal, Aral Sea, Balkashi Lake and Arabian Sea, the Black Sea and Caspian Sea contribute the
most. When the Arabian Sea and the Bay of Bengal are the water vapor sources, whether the at-
mospheric precipitation up to 60 kg/m-2 can be used as the prediction index of heavy rains needs
to be further verified. There is little difference between systematic heavy rains and regional heavy
rains in terms of specific humidity and atmospheric precipitation, but the moisture convergence
intensity of systematic heavy rains is obviously higher than that of regional heavy rains.
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FIFAINECP/NCARFAHTHRL, 45T 2010~20174EAF 2L X 30K B M I REFIZKIRHRHE, i#id4#H7700 hPa
KEBEERG. KREEEE. L. KSR KESHEE, B FRARNAERNS, Afd: B
FL, HHKZL, HIRWI700 hPa/KIBEESUE. g, XETHEKESYEHERFSFIR-3 x 10-5
g'm=2s-1, 6~7 g/kg, 30 kg/m-2; FEBMAKIKEHE LiF. HiF. 8. b, S, RiE.
EURWEAS FThriae, b Bief Bt AR X RRKISTRB K. FTRA%E. ZInhosiERKSIR
H, KRSWMEKEZEE60 kg/m2, REAEARNKTRIEREFE—SRIE; REAERWNHXRER
WHAB. REWEKESERZIAK, MASGERNKIESREAERSTXBRERN.
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1. 5|15

(PEZ MY [14H RS T B W SES AT KRERRE 5. R RGNS
RN 1 F RS RG RN T RTIR 7772, B RRRR 538 % 5 M AT 0 7RI TR
MRl 1% BRI KR AR B, RIEVF 2[R TAEH[2]-[16]i2 i 2 #5307t B I FE KR
REAE, 5] e do 23 B 7K VO B R AR A R TSR L KRB E U E B IR T R KR IR
SCRFAE; R HYSPLIT #Uzif a0 Matrix 777208 B — XK <131, R 02 BT i
SR FAE KB TGN B XS K TR B K GPS 3 UL B K VAR S L T AR T KR I K R
KA REE R KRR AR TRRAE, 20 BT KV B AR B KV RS B, AT KRG AR i — 25
B HARRENETE O BT AR Z R KA S E R R E Q, B H /KR ENL . 43 #HT 700, 500 hPa
KBRS T EAKAR Y KIREERUE, 5 HKRIE BRSO, B iE— L2 20 B W RS
IKIHSAE W HEAT 7RI SEWFAT, BT B [13) 25 it %) 4 YR B KA T M S5 H T 2013 4E 4 9 R/l KK
KR R EHE 3 B AT ERT RAR A s, FUCR RIS, K2 AR RS E B 58 P R M AR R A R
o MG [8]1E BT SR KV T R B T BE RV R W BT TR KVRAE — @ NIRRT, TERTSRIE AR
W, LR A IE PRI 2 A T I ik Uy 2k BB R X R AR T FLAR B =A% R KR ik
AR, —SONTE RIS 0 R G AR 5 4505 8 KUK I% 55— S S AR AR S I B (e A8 1T 7
SRS B R KRGS, X FOKIR 2ok B R, G RS E M B T BT RLE KV LA )
3% 77 3 17 T 5 VG R M X IR KR, N i B K R U R BN SR M AR PR SR . BT S, MR
W SRR BB MOKIRIE L, PRI UK B R KRR o K S 22 U0 jh s s R s I
24 v R A v T X 3K VR B 36 1 5 T i B G SO T B SR K PR s S s A B, IR DRI RAG MR KV
RGN . A[L0]ET 6 KL X TFJE T /KRS AU ER 78, 3 : 1) Rl X Hifi~100 hPa &
VA 11,504.1 x 108 t AKIEHIN, 11,337.0 x 10° t AKVSH i, KIS IS 167.1 x 108 t, Hidrpy,
TN, Ry MILF N, WREREKERZEERK, REXRZ, mEH/b. RilnbXK
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LR E S EAKERAER 44.1%. 2) =R EIBKERIEZERK, B, KEHL, &=
AN, BEFGIAS. LB A NKERND T, KRB Bl KRR A . X R [9] B A
WA R ILIESE 2011~2016 4 6~8 A 4 YK P P A F) MV ARAE (i) i Bl i) 2 I R SRR, R & i dr
15, A HIE GPS KA [R/KE TR, RAEGR)IE I ZEWN KRR R R R ER R . KIS R
JRI MK RS AR B S R 2 Ak o B0 /MEF[11)IE T 3R AR AL X e oY B Kt sh, BWHZ W
6.7 3, FTEEPEFBETMARTLX. FRNENPFRAMXPEEREY —, HiERAHREAE
REEZA, DRSS M X 5 T T e 31 DG S FH 1 K VS et A5 T4 18 ) . SR AP AL 25 1)
MAKRSFE RIEFETH, A UK EE S YIN O, i 5 KRR, 7KV B Hios S8 KR 10 it
ToH, BERWRRKRAER WS SIE, IR PRS- S EN S, B8k
FiBE. KREERE. Wi, REAFEKE, o0& WidRE P RERIER UL RHKERL. 1B
BEKIR IR, =45 7 T I KR AR A
2. #ERERE
R HABETI VO, MGASEIX 10 AMESEAYS, 2010~2017 46 5-10 3 HHAKFE R i B A
Bl AFILEEERIE: W R A X ks R EE —u H R KE KT 24 mm, A— DA,
FF NCEP1® x 1°— H IR/ AT k5 F R R AE BTG 700 hPa %A% S /KVRE &, KISIEEEUE .
i RETBKEZEYRE, R0 0SSR SR,
3. GiiHiSMiE
3.1. RB%IHIFE
B, bR (. B B, £E . P E)HHEWHMAEY, Ehpei

BZ, N6 W, MAMEIBSE(EH . Bl Rl BR)SELEHLE, L wliR2 (19 1K),
P12 K, BEZR 10 K, JE#i5E 8 IR(ILKE 1).
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Figure 1. Statistics of heavy rains frequency

B 1 REXBST

3.2. RATIRGHHFE

gt 6 £ 8 ARWMNEZEREN, 5 H. 9 H. 10 ARWNEKSE. EFRWNLI 21 &k, HHKZE
FEWAUHIL 9 k. BRBEWNEENRD, S FIATH 144.4 mm, K2 FA 3 399.4 mm,
Rl E-P ) RAR N &S TP &8 255 mm (WA 2).

AR RN HIE RN R, R X I8 2 T 030 75 5 DAL T w1 b R s 5 L b 34
i e T A EHB X, HOTEAE AR T nasda FHE AR TR SRR IS AR SR Y 2 T PE AR AR WY
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Figure 2. Heavy rains cumulant (mm)
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3.3. RoH

=M= LR S N ARG MR, =ui DU N RN e NI ERN . SCR s s B
Ebort 7 B R WAEKETEN. MIUSECN 30 Rk, RGMERNN R, XIEMERRE N 21 k. B
Y RN RK 2R 55 N 29 il A2 20 A0 10 K.

4. IKERFHED R
4.1.700 hPa 7K;RIBEHE

KRR AT DU MOK ORI L, AL 2R R A 5 85 5 /K POl B AU AR A R R R V)

A NCEP1® x 1°BEH 5 30 MMl 700 hPa /KB R (] 3), F70 it L% R I B AL X3 A 7K
FOBEBUZROE G OB STHRFAE. AR HKE M BLE I MK B UL AR T, TR 2=
YL Y AR P S U BN, PR R R K VU S U R AL -3 x 107° gm 2s ™, KL HTKE 700 hPa
IKFERHUE N3 x 107° gm > AE N IR KR FR(E 3(2)).

FiAM BRI EE 700 hPa £ 5t 1 B8 b A X IV B R /K VB R ARE (1] 3(b)), ARGk 2 R KV I B A 4
RN T XM R KV OB RIS, REMERM/KTEREBIE P IHUR-3 x 10° gm >s ™, BXEHERK
05x107° gm >s ' A WAL RGMEA XL SRR, 700 hPa BRI KRG & A FI T RAMERWK L.
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Figure 3. Boxplot of divergence of vapor flux ((a): comparison of heavy rains in spring, autumn and summer; (b): compari-
son of regional and systematic heavy rains)

E 3. KHBEMEELE(R): FRE. BEEXLL, (b): XEMH. REMHRILL)

4.2. 700 hPa Eti8

b, HeE—HE=S4, KAKRESXHTER SR ECKEREN L TFRREE) T E. A 0Y
41t 5 2 10 A 21 IR i ST, SO s A% T2 S B AL X Y8 B P 10 X848 . B
AR AL E 5 AR 3 gk BM%) 6. 7 HE 4.5 g/kg, 2504 10 A/ 1.5 glkg. MW
P, S U AL X B MY B P LU i R . AR EAR N 5 IR R, 7 Hik3lmR K, Z2EIE
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Figure 4. Comparison between the average specific humidity in May and October and the specific humidity in heavy rains

4.5~10 AELEFHTSS RMEES L

g (g/ke)

Giih B W R A (I EIR (] 5(a)), FREEH IR HE% 6 /N T 2 2 IR W S, FEREGEHI
T I ELIE SR P RBILAE 4~7 glkg, HFOZECN 6 glkg, B ZHILRN LR E 8L, — B 4~10 g/kg,
RN 7 glkge ML EASHTATDAR H, AHIX ELIEIA S 4 glkg FTRES HIBLEN, HEFAERRAR
SRR, BT B — 3 J1 5 AF LR RGOSR 1], 33X — 5 T AR 708 E LS R [18]

T T FR G0 A T R DX 3 R N LR LU AL (1] 5(b)), RGMER N I LLIE AU 6 glkg, X
MRWHIHAEOE 7 g/kg, WFFURBA PRI X = A XM R W LI R A U T = T RS R W R 3
F AN D0 A5 558 P LUV 2% PR 3 2 S5 IO R 0580 P B B R B ) [ R B Y, SRR T 3 TR U B AR A5 1
FARRIKIR BRI ETHEEh. BRI, = F B AT, AT R KR A R RN R A
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Figure 5. Boxplot of specific humidity ((a): comparison of heavy rains in spring, autumn and summer; (b): comparison of
regional and systematic heavy rains)

& 5. LLIBTEEE((2): FE. BFEXLL, (b): XEM, REMRILL)

4.3. 700 hPa XS ATk &

TEF R EH KRB ER R EKE. BENE[8]H BT 58 5 ™ T 75 /KR AE — B M 2%
R, fEREREEAME T, FAEA GG AR T i 32 7y ik Ty Sk B0 5 W X R . B
Guih B MR ARG TR 2R X 700 hPa H B B K B RS AT Bk &2 (14 6), s RAE — M ILAE B W
RAEZH, FKE NIRRT K EE ST 20~30 kg/m™2, A ECA 27 kgim 2. 1 H 2 HEL
R P KA AT B 7K B 40 BOEE 20~40 kg/m™2, ThAr 30N 33 kg/m 2. ZR G0 1 5 AT [X sl % R KA T [ OK B
7 #0530 kg/m 2.
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Figure 6. Boxplot of atmospheric precipitation ((a): comparison of heavy rains in spring, autumn and summer; (b): compar-
ison of regional and systematic heavy rains)
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5. JKRIEM

A RSCHR[12]-[17]48 H s A aB R /KRR b T30 (0 5 0 i Ve AT A b Aty 38 I G H i T P mT K
FUKFRE R/, ARUGE B W90 X3 SR SE 0 F7F AL DX Y A KPR . 2 W 72 AR A B R
H—AKENEH, A A 2K AE RN KV, PRI 3 B AR IR D = B b, b Fe A
PIZKVRIE I N U B E . X 30 IRFE A2 IR ZR BRI, Bifg . SBilg. 200, FhiffisE . Shnds
T MR, BN BRI EAKRIERL A AN 14 IR T IR 3R 2K LIRS LIRS LIRS 1R
A LA H B A BRI E B KRR R 2 o (A5 — S A2 BT R AR S 1 BRIV AR LA P IX,
{H KA AT R /K B 1 43 il 1% 70 R 80 kgm 2 i VA 3 KRR AR — IR, (H R AT Bk ik
F) 60 kg-m?, IXEAR A AKIPEHIAR KT UL AKI TN TEAE o VAR5 b PR ] AP 9 0 VKT P K
T 60 kg:m 2 A BE I TR — TR bR G Fr it I, e, B, B, R NIRE KR
PR 12 IR A . WLAEH, SRR AR AE N 32 B R KRR, 6 B2 X R 7KV DT kAT
KA 7).
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Figure 7. Frequency statistics of each water vapor source
B 7. ACRREHREG T

1) BWAEE A LIRSS B (ER . R, R, IR 2, Wi, w2 E S
%, HFKEDHR A

2) ZXFLLGEiT3HH, 700 hPa KB B -3 x10 ° gm >s * AIE Ayt LR R R A% -

3) AR IR AT A R R, HA S HARMN 5 HITIEIE KR, 6. 7 HiklR KA, 2R
BN, DX AE T T B ARG B SN o Gt BN R AE N R EETR, AR AT H B2 1) L
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ANTFEFEUIRNOILIL, KRN LIRYED I 4-7 ghkg, HAIECH 6 ghkg, H TN
(LGN EAIULE 4-10 gikg, IPRIHON 7 glkg, MM N0 Hedit i MO 2 4 gl

4) FREEH RN AT KR P T 20~30 kg/m ™2, T i ECh 27 kgim 2. T 2= H LR K
AT R K B BIUEE 20~40 kg/m 2, Rz K 33 kg/m s

5) GALEER MUKIIIA EG. S, TR, LT, Muhg. IR, b SR B A
X SER KT . TR RS 97K Ak AP A A ) 60 kgim 2 & 75 AT 9 S I
Bl A5 £ — SR

6) R I A KPR WL KU HOK AR BT, AT AR G608 K )
ST X A LA, 2 2% S B8 A 4 B ) 5T X B

SE 3k
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