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Abstract

Using conventional ground observation data, EC-thin, T639-thin, ED-thin and DOGRAFS data, the
multi-model numerical forecast effect of the heavy snow process in Changji from 10 to 12 Dec,
2015 was tested and analyzed. By analyzing the forecast of four numerical models of the precipi-
tation time interval, falling area, magnitude and Ts score were tested respectively. The results
showed that: the forecast of snowfall time interval was mainly early at the beginning and late at
the end. The forecast effect of 24-hour time interval was better than that of 48 and 72 hours, and
EC-thin and T639-thin were better than others. The three time-dependent snowfall areas were
accurate, but the range of large value areas (storm) was small, mainly concentrated in the central
and Western regions, while the eastern prediction was one order of magnitude smaller; ED-thin
had good reference value in sunshine (rain), general precipitation (snowstorm), and missing rate;
the intensity of weather system forecasted by each model was slightly weak. The main reason for
the deviation between the forecast and the actual situation was that the difference degree of the
model forecast results in the difference of the forecast snowfall magnitude.
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FEEER TR, 2R KRB, FX. BEEMTSIESSHTRE, SERRE: BRI BATHRU
Fraget EmE, SRET RN E, 24 BRI TIRBRE48 hfl72 hiF, HEC_thinfIT639_thinTFiiik
BREY; 3INMTRAIESEX AR, EXEXER)EEAD, FEEFEPER, RETIRRHA—IE
% BE(H). —BHEEK(ERS). KIRE, ED_thinEFRFHNSEME; FEAMMHYRKRGRER
W55, RERTIRSLAARENEERE, MEXTRWEREEER T AREESEAFEER.

Xeia

EC_Thin, T639_Thin, ED_Thin, DOGRAFS

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

BERBAET WM REERR L —. BHEHSETIIRE, FFIWHTARE. s, R4
VAR P S I S R R SR AR K o R 2 R G 3E WAS A A B B S R AT TR AE 1] [2] [3] [4], ik 15
FESS MRS st X3l 1. O, KRS R E, BA—EmMTiiRsEME.

RGNS B POE KR =T, S PRt RESERX KR, N RKIEk A H
IR AL T S AKYE (5] T REE TR ™ ks 56 A ) T o BE P s sl Bk # 8UE
Wi, RARE R A THRAERA R A RORE, BRI TR TR & R 5 A — 5 R R R R
H T O 8 2 8 A B B AR = g AT T AT SR[6]-[15] . B T BUE B KW ME Y B AR — 2 iR 2,
FEH . SR R R AR, R A B A AT, BRSO EE R 2 REE, BT
BUE TR = AR E— R PR Z[16] [17].

AR ES G5 T KK EC_thin, T639_thin, ED_thin f1 DOGRAFS #3, % 2015 4 12 H 10~12
H R AELE B N — IR I R 1 2 B CUE TR AT A 56, DAATE LS B TRR A Hhon TRAR S s i i
HEB AR BB NS HRE, 15 PRk
2. FRMIEERRE

ASCAFEFHE RS LR 2015 4 12 H 07 H~09 H 20 BT N A REE RS, HA EC thin (BRI %
fE i) T639 thin F1 ED_thin ({8 E H{E Hidk) & H 0PI k(20 B 08 BF)HE BT &R B R Tk,
DOGRAFS (F: TV gk B XK RE ik R 40) 73 VU AN k(02 BF, 08 BF, 14 Bf, 20 B)). EC_thin [
AR A 0.125° x 0.125°, BFHAIHEA 3h; T639 thin (45 (A4 HER A 0.28° x 0.28°, KA 43N
3 h; ED_thin [75 ] 73 #F 2R 0.25° x 0.25°, BFA] 73 #8269 6 h; DOGRAFS (2 [A] 73 #¥28 0.12° % 0.12°,
WA ) #%% 8 1 hy 3hy 6h, 12h f124h,

AR G J5 BRI 3 70k, SR TS PR30 B 75 M 500k s B AT Pk Pl b AT v, 70— et
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JKE 0.0 mm WPFENZTRWNB); MRS, 5 LA BFEKE 0.0 mm AMEPFE, 35 5LILFHFK
R S > 0.1 mm PFENRIRNC); &k 55000 M A B B RSy ND. His (F9) #Eff R A 508

NA + ND N N N R \
_ * CORREARN: PO=—NC MK TS WAt ARN
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3. REEREFER

12 A 10 H 12 1% 12 H 20 i, 24k 75 A2 SPGB S 3L Rz m, B35 H 87 50 55 0 i
MR R, 9N EHRFHEE 12 mm, ST E 22.1 mm, HIESHETE 1), HprEg
W, B, BRI, BREL. HARFER. TE. K2 7RI 1960 fFLCRAEH S EWIE, HNREEE
18~32 cm.

TR, [EIE. B2 SRS I 2 B BUSEAT B XA AT @EE s BT 7.6 71k A
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Figure 1. Snowfall distribution from 12:00 to 20:00 on Dec. 10, 2015 (mm)
B 1.2015 £ 12 A 10 B 12 B~12 B 20 FHFEEE 537 (mm)
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4. TERXMAZ S

AT 10 H 08 B sEdt BRI 2), BRI KAE L R IR IR 12 R %, IL 200 hPa Phrg &
Wik 30 m/s, HEHF M TR RRGE MRS X, TR SRR R, ARG, & v s S KR
IKFEAER R VER, AR IRGCARTE R, naE T B F PR3 IER ;s 500 hPa s 78 R N
Vg 2, AT EG 7000 850 hPa /KVEERE, KBRS A FIEW I AKRE N E, FATHRESR
Hor ok B BT RATIE R/KIR, A BTSN BES R AR SR AR IR A W KRG . thah, JREERHHY
[XALTE 700~500 hPa i JEEFEHL > 10°CHIXIERN, KIRSE IRERZB/N, ART EFtaainag. 1o
GRILHR. PEHHb X PR R IR R S % < 3°C, KRACATEWDIREA . [, A7 T B X ) m oo
FRJFIL 1040.0 hPa, wJERTHECHEAILIEPEERILX . B 75 M B3 AR Z DA e Age & LR A, R
BEFI TR L, ENRESRARME T RGN 1% s A I & R R 8 2 b s
W, fEdviE B e bsh, BEIEE. Bl FY-2G 44 = B LLE B RIS = R LR - P9 Fpk K s
W, mAbEEHE 20 ZFELL I, HERBEMABIL L, =R FismE L X, =R/minERgshH
AW R, JEY K, BEHFMKBEZIE s RO, BLE RSB, SR T JERr K [ 1 S R
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Figure 2. Fact-finding map at 08:00 am on 10 December 2015
B 2.2015 8 12 A 10 H 08 B SLLE

5. ZIRARENTIRELE
5.1. BEEEROBEEATRER

JEE % EC_thiny T639 thin, ED_thin A1 DOGRAFS 24 h I R [ 8% i ik R B /K i 1) B PR 56 ] bA
FHOLE 1), 24 h FHRHCRE 48 hy 72 h TRk AR 7. EC_thin. ED_thin F1 DOGRAFS F 4G K 1] {7
3~5h, T639 il 7 h Zidi. S5 FA] ED_thin FARACREZ, ML 10~15 h, FHAh =K AR LT,
EC_thin ¥k 6 h 7247, T639 fESLHLET/G 6 h P, DOGRAFS it 5 h.
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Table 1. Snowfall time period of 48-h time-dependent prediction processes with various numeric models

F 1. ZMBERR 48 h BFIRFRIS 2SS 0TiE) EL

ik &5
i WE s i N T R EAER A6 K%

EC_thin  10.14~12.17 10.14~12.20 10.14~12.20 10.17~12.20 10.17~12.20 10.14~12.20 10.17~12.20 10.17~12.20 10.20~12.20

T639 10.17~12.08 10.17~12.08 10.17~12.08 10.17~12.08 10.17~12.08 10.17~12.08 10.17~12.17 10.17~12.17 10.20~12.17
ED_thin  10.08~12.20 10.08~12.20 10.08~12.20 10.08~12.20 10.08~12.20 10.08~12.20 10.08~12.20 10.08~12.20 10.08~12.20
DOGRAFS 10.07~11.07 10.14~10.20 10.09~10.21 10.09~10.21 10.10~12.03 10.11~12.08 10.12~12.08 10.12~11.10 10.15~12.08

SE 10.13~11.19 10.17~11.17 10.19~12.05 10.21~12.05 10.22~12.08 10.19~12.15 11.00~12.05 11.00~12.11 10.17~12.18

48 h I 2, EC_thin UK o P50 5% 25 T AR 0 AV SR U4 R 3 h 72 4a,  ZREBAIRIARHT 5~6 h, Tildk
8 BRI TR 5 S0 B B A B (B350 13 h)s T639 TRIRIT AR Al K3l - 2~4 h, BESili i, AR 22 5
B, SE RN R R S R A, R ZE A s ED thin g T PRI 1A BE A 6 h, 7E T S T A
(E AN B E]_E AR, E e 10 H 08 IFE 12 H 20 i, S5zt HBLI A Bt—%; DOGRAFS
TR B4 2 TE AR (AR 25 SR R FR AT R ., 5 SEil LI (R 22 50k, tHtkfS tH, T639 A EC_thin T
R T U B (1) R 25 BB i) 2550 SR AF O 8 2o

H1-F T639 Fl DOGRAFS 72 h B R TRk I (A B R, ASREA R S0 R B /K R 45 AR ], AABAEK
TR AR A, MmN 3. EC_thin TR PG 50 A0 i 2R 30 AR, PSR HR OIS A) 1~5 h, PR32 AT
10 h Zids, S5 T PU 3w 13~15 h, "FRF R 3~9 hs T639 TRIRFFUAHS [ {5 5~10 h, &5 AT [A] R
H1; ED_thin SR HS (8 S PG 5 14~25 h, ZRE0 3~4 h, 45 R [A) 2% 108306 {5 9~14 h; DOGRAFS
TR FFLEIS [ 5 9~15 h, SEAEFEBAK . WTLAEH 72 h B 2URFikh, FFAEEEI 5, EC thin
HT639 TR MR AL, 25 RN (8] EC_thin TR B LF

5.2. EEEXMEBRHBETRER

I EE 24 h I R BUE R TR I XK A (BN, DU 5B AR A PR H e O U R o 4
B, B K KRB IX I X R, VU SREE TiRose 2038 Tk R X BAE B 35 N s, BB
G, PRI R EE, EAEHIX A ED_thin A1 DOGRAFS il % &, EC_thin Il T639 i &
PR E, BN —AEH

M 48 h I R BUE TR & DORE (BIBE), DU R BUE T, (HMFES REXCORE (X 3), 5 24
h BRI TARAREL, B DOGRAFS TR AR Je 1l X He Ay Fh &, iy b 2R &S, Hofh =K ik
PEE R R, R KE.

M 72 h IR TR SR (BIIR), % DOGRAFS. T639 H1 T I 20k Tk TR 45 dit i b, oAt
PO SE TR R A R, KME X oA R Al X, ELTR T BRIl s, Hoh EC_thin T
I R T il 5 AR R AE R A S, T ED_thin 98 25 56 ORI

5.3. ARINHABIEERE TS FFo 818

I P B TR A 2 24 hy 48 h A1 72 h B R A R4S Tl 251 2 450 L) NA (IERfish k%) . NB
(ZREEED) NC (R ND (FFh -5 000843 H B B 2 B KN BO RISt SREET IS (R0 #ERf %
— BRI DA B R IR TR (R 2).
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Figure 3. Accumulated precipitation processes forecast of 48-hour time-limited in Changji

3. 48 h R EH M B I I Rk E iR

Table 2. Correct, empty and unreported of 48-hour time-limited multimodal model

2. A h BB EANTRER,. =R, FREH

Ime NA NB NC ND
EC_thin 5 0 4 0
T639 3 0 6 0
ED_thin 7 0 2 0
DOGRAFS 4 0 5 0

M 24 h IS RIS (FRDAER R (PC) —FeME K IK Ts W42 K E, EC_thin [VERG R — MK Ts 7
73158 66.67%: T639 4 33.33%; ED thin F1 DOGRAFS iR R R, A 100%. BT IR K
BN 9 BN RE, M BN — R ICE RS EHNN Ts 1F5, SA0 BRI —RIERK Ts
PR —3. Wik (PO)KE, EC_thin FIIETRZE N 33.33%; T639 N 66.67%; ED_thin fl DOGRAFS
M0,

M 48 h I 24K E , EC_thin FIUEREA — LRI Ts $E4> :55.56%; ED_thin A: 77.78%; DOGRAFS
N 44.44%; T639 N 33.33%. M5 (R ) HERF AN — B B K 1K) Ts YR TR 2R L, ED_thin ftF EC_thin,
DOGRAFS 1 T639 R AFEAR . WIFRRPO)KE, EC_thin IRk N 44.44%; T639 A 66.67%; ED_thin
A 22.22%; DOGRAFS N 55.56%, ## ED_thin TR R E LT .

M 72 h I RERE, B T639 Al DOGRAFS Tk i (a1 B 45 Jo ik i it 72 Rt BE /K E4h, EC_thin 1
ED_thin FI7ER R A — BMERE K Ts TR N: 66.67%. MWIRTRF(PO)KE, EC thin Al ED_thin [Tk
H: 33.33%.

T DU R AR R R RS FR I 2 B K, RS IRE .

A KRE, AR RAIERE, 24 h KA ED thin Al DOGRAFS TRIRZCRELF; 48 h B2
ED thin TR R HLF: 72 h 2%, EC thin 1 ED thin ZCR &, BAKHE, ED thin EHREFHNS
BRI
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6. FRIBETMHRIEARNERMEHEE

ASCEEXFE 12 A 10 H 20 B 500 hPa & EYy. T HSE. 700 Al 850 hPa FAHXEFE KIR
AR TR 25 SRAFAE 22 A I R R

I LG 500 hPa = 37 T LLE H(EI8E), 24 h B 20 EC-thin FIUHE 1) 5 B2 37 1) 5 FE AR A 47 B 45 5
DUEA =3, HAB=FKTC 24 B AU TR, AMBECES 48 h BRI E: 72 h TR LF, RAERI67
B 5 S i BON T, TR SR EAF 8 EC_thin Al T639 thin, DOGRAFS 155 6 f3442Kk, ED thin
W55 12 frEAHKe 72 h BRI, & BRSO A 258K, EC_thin AT iR MACSEML R R, 5
LR (150 T AT S AR/ 4 BE 3K HRON T639-thin F1 DOGRAFS, ED _thin {7 B B2 52, {H58
N 8~12 frFAH K. 4 X THRSRE WIS, ATLAVEH, EC thin FARSCRESS, sREXIWMIE, 545080,

M TH AR R E (EIS), 24 h 3R EC_thin 552il o AMUL, HAh 3 K 24 h B4R,
AMELCEL; 48 h & ED_thin 58% — 8, HAR =5 WSS 10~12 hPa; 72 h BJ 2+, EC_thin, ED_thin
A1 DOGRAFS 5kt #ir, 58EmSS 4~7 hPa, T639 {55 10~12 hPa.

M 700~850 hPa AHX i 2K F (KINE),  PY SBE A AT TRAR AR X 5 Se i B R

GARERYKE, MTIUSEETIRE KRG &R R 55, i R S sl A 2 0
BEE, TR 2 R FE P T TR P S AP 2 R R R R

7. &hig

1) WIRBEFERSEAHFSEM. JUHET . RS EFE RS SR,

2) GRURIRAE R AR T R AR T KRS 5, im0 K2R D1B LM
B HOTH W = R B T I B R R L.

3) MBS BORE, VS EME AR TR CAIT A i (Rl 5, 45 AR R B A 3, 24 h B 2500 Tl
BB 48 h F1 72 h i, DU HBUAE U EC_thin 1 T639 Tk R R BLLF -

4) DUZEEARE 3 AR B T v X S5 TR A A NS L, R X (R ) TE DN, R
VG, AR EB TR ) o

5) MIE(RN). — et FoK () WIRE Ts 119 K%E, ED_thin B RTFHIS M.

6) FHLTR IR R G R ENE S, i B R LA (i 22 (0 R B R R, i A T 1) 22 S A
FEIE R T TR B 55 A AE 22 e I R R A

SE WK

[1] 52 2008 )4 E M FH K%K SH OLR BRI, A%, 2009, 35(4): 87-93.

[2] BR¥E, BEERE. “2010.1.6” B SEALHR K5 T I 2 i B 25 4 K B KL D). A%, 2012, 38(8): 921-931.
[3] BMRZR, AR RILAbH A — X FE WA KBRS RARFEN]. TRAR, 2010, 28(4): 438-442.

[4]  INIK, 227, BRiETE, . 070304 RILFFR B F T[] A&, 2011, 37(7): 863-870.

[5]1 GkT°0F, R, 220, . 2010 4F E M43 PP E IR R ACHLIX (ARG IG[T]. KR 5, 2012, 28(2):
28-33.

[6] 5K&FHh, KRR, 5KER 25 FFriic8- 17" & W RS o0 SEUE TR I []. IR, 2012(8): 20-21.
[7]1 FASERS, TKBE <718 Wik PRI HUE BRI IG VIS [J]. Ih RS AR, 2008, 1(28): 22-25.
[8] HWAEE, BEE, AFK, . 2010 SRS L RBEKTIR RG], RS2SR, 2013, 29(2): 27-33.

[9] i, T4, M, 5. X ECWMF f T639 #{A M7= MIEHBR S I R A TREE T IR, Yy
SR %, 2015, 9(2): 31-37.

DOI: 10.12677/ccrl.2019.81002 24 SR AR


https://doi.org/10.12677/ccrl.2019.81002

K 5%

[10] BENNZL, 5K AR, HIFHE- 2380, 5. T639 HU{E = St 2 Wi gl 8 2L R 48 1 TR AL I VP45 [T]. R4, 2012, 38(8):
971-976.

[11] F&3HE, T, BRE, S5 FE R ™ o 28 R AU FE I Ik ae ik 3e[)]. FR< 4, 2010, 28(1): 96-101.
[12] SFSR48- AR, HOE TR ™= 5 72 F0 T 2009 45 FUA Bk i B i e PEAS IR ], YRS 2SR, 2010, 6(4):

20-23.
[13] FkiE, Z=4F, Ti{g. ECMWF 4IR30 2m i S s Sh7E S8R5 TR TR AR 3R], v 5 48R4, 2015,
9(5): 62-68.

[14] Ji%, W, S, %% ECMWF 4R SE TR~ MEE S ERFRERAPHIBRAD]. DESEZMAER,
2014, 8(1): 32- 38.

[15] 3kfR=, ZAR, K. ECMWE 40 kg5 UK ™= mE AL R S P IR RIS ], WESZIRE, 2013, 7(4):

7-13.
[16] JEWEYe, M6z, skAILL, 5. Ol X5 0ol 55 B Pl d AR 56 2 0], UL R BT AL, 2010,
30(1): 21-28.

(17] FaPRAH, 2500, THRh, 55 GRAPES #arh A B i 7 SEhHTai— Ui K AR OB, PRS2 A,
2014, 8(6): 16-22.

Hans )X
PR RN R

1. FTJF AP T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NhHiFIRHESESE: [ISSN], FAMIT] ISSN: 2168-5711, RIA[& i
2. FTHFHIM B 1T http:/cnki.net/
Ao« B BRSCHEREE” BEN, BIANSCEbRE, BRI

hEiE S http:/www.hanspub.org/Submission.aspx
HATFIMEAE: cerl@hanspub.org

DOI: 10.12677/ccrl.2019.81002 25 SR AR


https://doi.org/10.12677/ccrl.2019.81002
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ccrl@hanspub.org

	Multi-Mode Numerical Forecast Test of a Snowstorm Process in Changji, Xinjiang 
	Abstract
	Keywords
	新疆昌吉州一次暴雪过程的多模式数值预报检验
	摘  要
	关键词
	1. 引言
	2. 资料和评定标准
	3. 天气概况及特点
	4. 主要影响系统分析 
	5. 多种模式对暴雪的预报检验
	5.1. 降雪时间段的数值模式预报检验
	5.2. 降雪落区和量级的数值预报检验
	5.3. 不同时效的数值模式TS评分检验

	6. 不同数值预报模式表现差异性的原因
	7. 结论
	参考文献

