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Key Forecasting Skill Scores of Leading Operational
Centres: Comparison and Outlook

Li Jinghua, Tian Xiaoyang, Jia Pengqun

(China Meteorological Administration Training Centre, Beijing 10081)
Abstract: This paper compares global weather forecast models of leading operations centres with their forecast skills based
on reviews of literature and websites of World Meteorological Centers named by WMO. The skill scores currently applied
in assessing core forecasting capabilities of leading operational centres are discussed. The skill scores of 2025 and 2035 are
projected based on the progress-curves of forecast skill evolution over the past 10 years or more. Although the advance of forecast
skill would obviously slow down, the improvement of skillful forecasts will be evident. Forecast lead of 500 hpa geopotential
height would be 8.5 and 10.5 days by 2025 and 2035, respectively. The corresponding values would be 7.6 and 8.4 days for high
resolution models and both 10 days for multi-model meteorological element forecasts. Prediction skills of Nifio 3.4 SST anomaly
for the next 3 months and the next 6 months are likely to reach 93% and 86% in 2025, and 96% and 90% in 2035. The MJO
forecast lead might be 49 days in 2025. New predictors, next generation numerical models and improved data assimilation are key
players in further advancing forecast skills.

Keywords: operational centres, forecast skill, quantitative analysis
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Table 1 Overviews of some operational NWP systems
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Fig. 2 Ensemble forecast skill of predicting 24—hour
precipitation totals in the northern hemisphere extratropics
from 2002 to 2017. The computation of skill is based on
the continuous ranked probability skill score (CRPSS).
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forecast range at which the CRPSS drops below 0.1
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Applicability of the WRF Model in Complex Topographic
Conditions: A Case Study on Precipitation Simulation in
the Western Yunnan Region

Yang Cheng, Fu Zhijia
(Dali National Climate Observatory, Dali Meteorological Bureau, Dali 671003)

Abstract: This study investigated the applicability of the WRF model in complex topographic conditions by modeling a weather
incident that occurred in the west Yunnan region on July 13, 2014, using the WRF model and GSI assimilation system. The
results showed that the location of the precipitation belt could be predicted by both the control model and assimilation model,
although the intensity predicted by the control model was a little larger. The intensity of precipitation predicted by the assimilation
model was somewhat weaker and the location of precipitation moved southward. In comparison to the results from TRMM, the
precipitation predicted by the control model and assimilation model started late and had a longer duration. The precipitation
region predicted by the control model was similar to the results from TRMM, while that predicted by the assimilation model was
a little westward. In combining with the assimilated sounding data, the model significantly decreased the 24h-accumulated rainfall
and RMSD of each site. The 1.0-h rainfall at each site simulated by the control model was larger, while the 1.0-h rainfall of each
site simulated by the assimilation model was relatively small. This suggests that the assimilation model had the ability to predict
single-peak precipitation. The simulation results for both the control and assimilation models for the area with multi-peak rain, and
no or weak rain, had large errors. The WRF model has the ability to simulate precipitation incidents in complex terrain in the West
Yunnan region. Coupling the model with GSI, it could adjust the distribution of each variable of the mode input field to influence
the model simulation performance, however, the overall simulation results need to be further improved.

Keywords: WRF model, GSI, sounding data, TRMM, complex terrain, precipitation
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Fig. 1 The domains setting (a) and in nest domain (b) of model with elevation and stations (DA represents data
assimilation, COM represents comparison, DA&COM represents both DA and COM)
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Fig. 2 The stream (fill color) and temperature (contour) field of ECMWF Interim on 500 hPa (a) and 700 hPa (b) at 08 BT
July 12, 2014
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Fig. 5 The accumulated 3 hour precipitation from the TRMM on July 12, 2014, 14 hours and then 24 hours later
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Fig. 6 The accumulated 3 hour precipitation from assimilation modeling in domain one on July 12, 2014, 14 hours and
then 24 hours later
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assimilation model (c, d) on July 12, 2014, 14 hours and then 24 hours later
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Fig. 8 One hour precipitation from the assimilation model in July 12, 2014, 14 hours and then 24 hours later
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FY-3EZHWRFEERNN (TOU)
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(1 P EFFEBEE R 2 M RE e, LA 1001905 2 EE PR Sba, Jbat 100081;
3 hEBRERBER R S MR, dEat 100049 )

HE: FY-3RE FEFNEIIREZERNY (Total Ozone Unit, TOU ) 2EREE B FMAHINATERREZES
MR, B2008F5R8 ESERSRNARHAERRIE (FY-3A/FY-3B/FY-3C ) EMINAHIFEHIETT. TOUF A
ZINRBOATREABERR, MREERIANDHRERK, 2013F, HNEERKE. DLFUVFRFREMALN
HEER, TOUSSMRNEHEWMIIA TR SUBRRIEE (AAl) MROR, ZRTOURATHRERKMHURRSEE
TRV, hibd . RBEFOTREAENEIE. STOUNEIRF~mNREMN BT TNA, BRELIBEIE. RE
BEFABEAAEH. AR E, REAFURNTE, WEENUFNERTEETT R,

X@E: ZIRELEWNN, LIBEIR, REAZE, REMHSBKIEHRK

DOI: 10.3969/j.issn.2095-1973.2019.01.005

Ozone and Absorbing Aerosol Measurements by
Ultraviolet Total Ozone Unit (TOU) of FY-3 Satellites

Wang Houmao', Wang Yongmei®*, Wang Weihe?, Zhang Zhuo'
(1 National Space Science Center, Chinese Academy of Sciences, Beijing 100190
2 National Satellite Meteorological Centre, Beijing 100081
3 University of Chinese Academy of Sciences, School of Astronomy and Space Science, Beijing 100049)

Abstract: Total Ozone Unit (TOU) is one of the main instruments on the FY-3A/B/C satellites and the first instruments in China
to monitor daily total ozone coverage globally. They have been in orbit since May 2008. Total ozone is retrieved by ultraviolet
radiance to observe global ozone distribution and its variation. Then, the absorbing aerosol index (AAl) is retrieved using 331 nm
and 360 nm. Data from 2013 were used to observe atmospheric pollution such as smog, dust storm, and biomass burning in China.
In this paper, the quality and application of TOU data are shown and discussed, which include L1B radiance, total zone, and AAL.

The direction of future instruments is discussed.

Keywords: ultraviolet total ozone unit, L1B data, total ozone, absorbing aerosol index
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Typical Observation Area Design of FY-4 Geostationary
Meteorological Satellite Imager
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(National Satellite Meteorological Centre, Beijing 100081)

Abstract: Fengyun-4 (FY-4) is a new generation of geostationary meteorological satellite in China. The newly used three-axis
stabilized attitude control platform can greatly improve observation precision as well as frequency. It also puts forward improved
requirements towards flexible observation mode design of the instruments. Advanced geostationary radiation imager (AGRI) is
the most advanced equipment of its kind. Making good use of advanced equipment and improving observation efficiency play an
important role in meteorological services, which is the essence of the meteorological satellite application. This paper discusses
the observation modes of the FY-4 imager, and puts forward flexible area observation schemes for different needs for the first
time. These flexible observation schemes can satisfy different observation requirements over typical areas. This research plays an
important role in the FY-4A in orbit tests, which lays a foundation for AGRI’s daily operation.
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0 5|8

2016 F12H11H, HEH—RFFLHFUERZR T
REIERKER LIS AR K AE-3BIE ok #if & 4 T+
7o BRARM =R g s a, REE R
FIEPUES R LER S 5 RN ARRE T4, o
AR R o o 1 00K P52 R A vk, S8 A = (1)
KRS, P2 IR E R PUE R R TR BRI KT .
TR AR S AR R IE X 5 SN D E 144,
BRRRE S = FER 2 PAMIeNEE. a5

W AZ H A 2018 58 A 15 B ; 15 =H A7 : 2018 10 A 18 H

%—1E# : A% (1980—), Email : zhaolei@cma.gov.cn

@144 - 4 (1983—), Email : shangjian@cma.gov.cn

T E : FHEIFE K E L Fe T AFE R 4TI
(412412)

Advances in Meteorological Science and Technology S&EHE#E 9 (1) - 2019 | 37

WL T A 9124 1 BRI I TE i 3 U A AR
WAL, W] AR BT 1) X KA A5 SE B m s 5 B AR
I, X AE [ b i S 1

Rz D05 TR SR AR B = il A e A 1 1
G AT DR Bl kT, AR SERER R L
ERR A (RIFR AR D« EERUE T
ZLAMARIAC CRIFR “ERIMA” D« IR R 2 [H]
B o, AP BE A R R BE R
Z TR IR A T e (s BRINAGR [ B -
B GRBAETIEPUE IR LR B8RSR
TN AR A [ A R P2 B, AT R R
AN AT IE S I . AR OVRRR TR, R
FEAESR: D FBCGUIRREM =M 26, =
JE € LI AR AR, R A A v D X AR



38

h

Rt T

dvances in Met S&T
A TH $E 0 b BR R T AR S S H 2 6k . i
W EERMGE S 2) LR E4ESE /RN, $R15

I H PR AR B S IR ANEE S 3) SN
PRSI RN 5 R EOUL 0 78 55 X3 Bl P 1 A B0 A
4) FF R R A AT TR BUG AN S ) H62r R
H AR R HEBRAS B LA 5) FIHEHRIE RS H ik
L MHBRIAE S ETORE; 6) MR K BH S sh A2 [A] 2
B, NS R A TR 45 FORT 7o AU gt

=i TRV & ] DUSE IS B R E W,
KK B MM . M TRER S VSR TR
W B ACAGRI (Advanced Geostationary Radiation
Imager) , [EAMFEIZEEILFUE =Hhifae DAY, KE
GOES-REE# ii&R X ABI (Advanced Baseline
Imager) SAGRIMEREMIT, HFZE R, SN Z,
TEMLIAT 55 50 v H A EE -G 25 i 7 0l [X 387 el R0 3 i
ATV, S5k b U A 4 5 A 0] 56 ] AP 0l
Areb N R XU, H A Himawari 152 3547 1 B%
144X AHI (Advanced Himawari Imager) ¥ it T 4 [&
FEE LI AN 22 et AN [ ) DX 3

x5S %P EYKEREHNZ O
WAL, N T RE =R E DR G E RN
TEIRE 8, B RAACES I R g M, AR SCHESR T A
GACE e TARRE R ISRl B, 25 REOR R I 75 5K
VAN D nA RN I A A e ke Sl ES N A - A S S|
KRG+ X AR AR EE W+ ORI
N LA I R B B X, 42 D) SERTAT
& Tz Y5 A I X S 1 77 %6
1 BSRE 4T =

BUGBCR AR B 45 & = RIE RS 265
PRI A5 FOEE S ) 2 28 T R R B AR . >k B Bk
()8 S 2 B AL B AT AR T B O B e = =
HHFRG (ELD , @i h kot RE0E N HE
ZAR 3N AT L B 2N 4L Ah ik B A8 AN AL AN B o

z

Xo
41X Z

Z,

B &SRR = E
Fig. 1 AGRI schematic diagram

HRMEFC SR PR G S, A, EHORE
PR, AR FAE S REE] N, 3T ADRH IR
7, B SRS, EBURRCHE. RIESIATT, K
Bramink | PR 6, 28utkn /% P,

1.1 TAEEZCFR X B i)

FARACH 2 TARB 7 A B, &
P Fa A ORI R AR S, L f B A
AWSEEE Y SR Wiley i v

A A X R 4 [ 5 R AR AR L DX SR
RAG s kA R A vm R R R X R AR U
FH ERAA S o JUF UG AR i 34T, Bk AT
25 Bof A4 L 75 SR AR ESS TR 249 3R, 78 JEAN B B i B L
) — Pl AR, I X ek Y RO i (1 A 1
(3 W48 4 by TR, BRI B 3T ot s
Mo BARAHE LI 1 f 3 A 52 A R 500, B
B o HE A b BR (5 5% T B AZ I, A O DA 1 s 4D e 1]
BRUR R BCREA B R (5 A% 0 LI B0 s 75 A e X 300
DR SRE S AN X IBOMAT 5%, xR 2 N X
S L e UL, DA vy A ) R I A X
(FIAL B K/NAT LR AG % 1E, flan BERRE X . &
JADX 3k I DX AT R SR ) [X 3

ERRERAIEA A AR B E AR, 18 R
SE bR AT UK, T IRICE bR BT % 1A 2 BB
18 S IR LI 5 AN A B S PRI LI, ST
A =k BERR S T b A LA R AL

VY TAERLACA :

1) HboBR A & AR R W YE 4
21° EWX17.6° NS, A RAEHEIERIN17.6° EWX17.6° NS,
ML (] 2413 min, 4% 5 A 5 250 Bont ek 4 7
BRI

2) XIHE MG : e B 7 58 ot 4
DX 35 (RN o W A7 £ 0 X 3O M AT, X3
DAL EAT R . B/ NI X 151000 km X 1000 km

3) Bk A [E A R BT A s R B
J7 2058 O Rl ER 4 (5 25 08

4) X3 RS RBUE : $%m REUE R 7 58
OGS 48 58 DX 3 RN o At B R 5 [X 45 Al A5 AR 5
FHIE o

5) HEREZ : 8 38 258 sovt H Bk 4[5
BRI o

6) HERUR: 1HEBUBIERI23°EW X 21°NS, H
AU AN T NEE R MR

) RARENR: TR ERAE K, BT R ERR.

8) 1B B E bR FHEBLR FI8 AR, 18 T
BEAR T RIT, T8 S e b

Advances in Meteorological Science and Technology S&EHE##RE 9 (1) - 2019



1.2 FETLEENXTRIES ST

1) HbERA 5 £ H G

YRV T 0 b 3Rk A [ 45 RIS PO B[R] £4)
13 min,  [RIHOU I 12 7 S WG e 7 2 RE AN Hh BR
(/NI A 17.4°EW X 17.4°NS, N T {3kl 7
FREMSEREME, BILARTE SN0 RE, UREZEN
17.6°EW X 17.6°NS, T 5 2w AT 2 W E A5
SE R B AEHBER B 7E 0.5 LA b, 2 DAFE pE 3k
TPV 23 (B E bR A, A A WSS 25 AR TG
SENL18°EW X 17.6°NS, o rp 73 7 ¥ [F] Ay b 2K 174 ) 384
fm0.5°, ZRNIEAN0.1°, FH HH 5 258 vt Hh Bk
AR (E3D .

P Esh e . dLRIET R, &Ry AR
Jill e F5r B R HER 25 76 7 02t B 3 1 2%
BOt, SR R RMGEAT A SN, SRR E
FEOE A g R b FoAh T (] BRIA LAVG 6 A f ke dh r
B, RERNAMsRME. i T ERESESR A E

05° 01°
—-»| |« —| |l

‘ 0.1°
?

h

17.4°

17.6°

17.4° »

A

18° >

E2 ik BEEEAMREER

Fig. 2 Full disk observation area

VEEEE AL E L ARG L E
(10.7° ,88° )
| e——— 18° (09951

\

RSN XA N EE Tt YA
(-10.3° ,8.8° )
—> |

fifiti g B
110.3° ,-8.8° )
&1

21°

23°

E3 iskeEEEMRGETEE
Fig. 3 Full disk observation diagram

Progress 24 % & &

B EIREIN AR 2D, DAL ER A St ok 4 150 88 5 U AR IS 45—
ATHRHEAT Vo 2 (R EAR LN, AR 2R U S AT R AL B 132
ENFUEE, RS SRR ORISR (A R 40 BT 75 OIS 8]
2) XIH MR
DXCIBAg (E4) T DU IR 5 R R 1 8 R 1
X35, AR — R I TRl AT — R R E Fr -
I

Sy ERECEET VAL
EREC T CI AL — A
W |
WoE E
[ZR R
B

L5°
0.125;

rz

Vo 7 1) E bR

| ARG AT

¥ 55 (A SEGR

)
/

% ) GE
b

DA
#

B4 EHMXFRGREE
Fig. 4 Area observation diagram

3) HuBRA IR A R A A

SR 4 B A R T A2, REEM
LR

4) X REUE A

5 XSG AT 8, R AR R
18 . T DA% I R OR R R 8 AR A X, R — 2 I
AV BEAT — VA 2 [ E AR o

5) HEREUZ

MR BRI AL B, 2R 52 I T BT 28 R AR
VAR AT R AL B i 1) ) B IX ST Fe v RO ¢ vy R A0
I, 5 DA AR SR AH [

6) fH 2 MUK

P 48 1) 5 2 iy - 49 18 8 418 1 1E 2 20 1 E
A, BEATIHEBUR. RIEEAR S s AL E
NEDE, TS5 16 B — POV A2 BT 7% 0 I ) A0 4 B e
[, BETTERAFAZ AT 55 1) L )

) BAKTERR

WA AR I BT R B 4R v S AL B S, AR
IR AL T 2 AUE R R AR, SEROW
D, BEEABEAT BRI o R i 1 B AT R 4R RO AR
[ PR TR v WS < BB 8

8) i S HE bR

WA 4R B A R B A 1) 8 R A B, AR
P A 1A B ST B AR )38 SO AR, A5 — e,

Advances in Meteorological Science and Technology S&EHZ#RE 9 (1) - 2019 | 39



Rt L ILLVR

dvances in Met S&T
1718 SR E bR -

9) PLHIE )

AL AREAREREE SRR HeEN
ISNENSPIIBUES S et pu A RN Y e SU L I Pr b ey
), e EAERL A YRR, IS ETUE AL E .

I EE AR I U21E 2 A . A RE IS B A
WHIR/N, HMBCR A Sz shid i2.

10) A58 BUARE 1]

XF i L AG A i REBRAR, BEN ST B BAE

(@) (b)

() ©)

E5 #BEXFHiR: (a) PEXMREBE#TEE,
(d) K+ sEREEEEE,

(b) PEXM+EXXSHEMEERE,
(e) MAFILREEAMDEEHKEAREE,

JEL N 1] Py SEIR A A AR R 2R T3 AL

FIR10F TAERE e R , S B X4 75 AT fr
B, ERESHEA.
2 GBI REIgiT

e P EE A T105°E, X REMMTE R, %
TH 7k 45 B A A aT A B 7S B XIS R, 200
A HHEKEEX . EKREHEX . R, R
A W+ R I ORI R R I R [
HEIX s (K5 .

©

®

(c) FigBEREHEER,
(f) #hi e EiE RSP

Fig. 5 Typical area design: (a) area of observation over China, (b) area of observation over Chinese mainland and sea
region, (c) area of observation over the East China Sea region, (d) area of observation over Southeastern Asia and the
South China Sea region, (e) area of observation over Australia and the surrounding sea, and (f) area of observation over
China, the vertical map version

2.1 HEXEEXE

Hh ] R X ko2 R I HUE R R PR MR
B X d 2 —, R R A TR e 32 BB 5 5
Ve F 2 DX 35k 1 2 2B P 0t o [ R s X 333t AT v ) 1)
YRR, SRBOR AR ZE A m AO0 I B b
oo RIER L H0E TR . FEE BTN
17°—55°N, 72°—36°E. IRIEHMBIZZNFNIE, K
T T R A4 1) 9189.3 s,
2.2 REXH + BX

N eI R X B e SR R RIS
FERTHEAT BREFAEIN, 75 BEB T — A B I 2 3 1 O

Xk, BIe E KRE -+ X Xk, #itiZ X EEH
(100 St v L K i B 1A DX R AT R IS () 43 S R 3, 3k
E P b X 358 K U b JRG DX S5k P v A0 O K5 o 414
Y. 7°—55°N, 73°—136°E. WRiEHMEIZsH
B, SRS A 1R) 8 255.3 5.
2.3 Fifgmig

Wit % X 4k i 3 B H 2 A R dE A X
(10 40 A= AR B B T R v AR ORI 4 4 3
23°—34°N, 125°—132°E. WRIEFHEIEME, 1
W H 5T 75 FA 9 A 334 s,

(T#597%)

40 | Advances in Meteorological Science and Technology S&EHE##RE 9 (1) - 2019



Progress 44 7 (£ &

BRI K I IREFIE S

SR
C1 eI BRI A2 B G A7 B2 w81 ps il v P i Pty AR 610202
2 PR RITFBERL A IE 1T AR B A AR S-S0, )77i) 618307 )

WE: FNAERATI951—2010FXBSKEIE, XBLEEFDTEMMann-Kendall RE S HrE# TR, BET
B AT AR KRR AR S E M. EILEME, EPRKKINGRERIERTRAERUMALEETHRAR,
FEX L RIPKKNZ SRR RN H R BF RS, FELMRREETHRNER. HRKP, ELFERET
Rima EMRmE KRG 2IE L ES; RMERERE, KANGEARENARESTRERIG; KBEMNRE
REXRSERT, MENREETHEMSASEEINBAME.

KRE: MR, RsKSE2H, BEMRE, KEXS, SEHETER

DOI: 10.3969/j.issn.2095-1973.2019.01.007

Analysis of the Climatic Characteristics at Kunming
Changshui Airport

Zhang Xu*?
(1 Southwest Sub-control Center Operation Control Center Air China Limited, Chengdu 610202
2 Civil Aviation Flight University of China, Flight Operation Institute of Professional Technics and Personnel
Training, Guanghan 618307)

Abstract: Using regression analysis and Mann-Kendall sudden-change analyses, this research identified the extreme temperature
weather and precipitation events in Kunming city based on a collection of meteorological data records from 1951 and 2010 from
Kunming’s meteorological station. Then, we outlined safe flight operations in the extreme weather conditions, especially for
days with heavy fog at the Kunming Changshui airport. Finally, we provided some solutions to improve flight safety operations
at the Kunming Changshui airport by comparing with the fog characteristics at the Wujiaba airport. This research showed that:
1) extreme precipitation and temperature events of Kunming Changshui airport have been increasing in recent years, 2) The
frequency of fog occurrences in Changshui was much higher than in Wujiaba due to the surrounding landforms, and 3) flight
safety operations need co-operation among relevant departments of the Airlines.

Keywords: aviation meteorology, extreme weather events, significance test, heavy fog, flight delays
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Analysis of Lightning Hazard Distribution
Characteristics in Meizhou

Guo Qing', Zeng Donghao®, Gao Guojing', Liu Dao’, Zeng Huijuan
(1 Meizhou Meteorological Bureau, Meizhou 514021; 2 Pingyuan Meteorological Bureau, Pingyuan 514600)

Abstract: Using the thunderstorm days, 2002-2013 yearly lightning flashes and historical weather maps from Meizhou during
the past 60 years, the lightning activity patterns, and the synoptic causes of lightning occurrence in Meizhou were analyzed. The
analyses showed that there were periodic changes in lightning activity in Meizhou city in the last 60 years. The frequency of
lightning activity has slightly reduced during recent years. The spatial distribution characteristics showed lightening activity was
high in the middle with a south to north decreasing trend. The Meijiang area had the highest occurrences of lightening and Jiaoling
has the lowest. There was evidence of seasonal variation in thunderstorm days. Each year, the lightning activity distribution
curve showed a single peak characteristic, mainly concentrated in April to September, especially in August. The daily lightning
activity usually peaked between 2 and 7 p.m., being most frequently at 4 p.m. Risk zoning results showed that the high-risk areas
of thunderstorm activity in Meizhou were located in central Meizhou, central Wuhua, and central and southern Fengshun. The
low risk areas were located in the northern region, and the risk in the southern region was significantly stronger than that in the
northern region. The law of lightning activity was closely related to the weather system. Using the information from this study,
daily life can be planned to reduce lightening-related hazards.

Keywords: thunder, thunderstorm day, activity, synoptic principle, Meizhou
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Table 1 Risk zoning table of risk factors
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Fig.1 Tornado damage to Shatang Town in Liubei District,
Liuzhou City on April 20, 2018
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Fig. 2 A tornado near Hailisu Observatory in Bayannaoer City on August 4, 2018
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Fig.3 Tornado track and damage in Jinghai District, Tianjin City on August 13, 2018
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Fig.4 Tornado track and damage in Tongshan District,
Xuzhou City on August 18, 2018
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Fig.5 Tornado track, intensity and damage from Sanshui
District, Foshan City to Sihui District, Zhaoqging City,on
September 17, 2018
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“We’re starting to look at wildfire as a nonseasonal event. It
can happen at any time of year, and we have to be prepared.”
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“No one should expect that he will be advising this president
on any meaningful manner. This president does not appear to seek
advice. Science advisers have historically had little, if any, impact
on major policies. This goes for John Holdren under Obama and all
others before him.”
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“In principle, we could already use existing infrastructure
for day-to-day early detection of fog formation. Because system
data can be received in real time, we can imagine short-term early
warning against fog.”
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“A typical thunderhead is smaller than a single pixel on the
weather-forecasting systems available in much of the world, making
precise storm predictions tricky. GRAF will ~ ‘crowdsource’ data
from a range of different sensor sources in order to build a global
forecast model with 1.9-square-mile (3-kilometer) resolution.”
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“The Saffir-Simpson scale on its own doesn’t capture all the
severe impacts of hurricanes and tropical storms, such as coastal
storm surge and flooding rainfall, which, on average, are the primary
cause of death and destruction due to hurricanes.”
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“It may form in an hour and dissipate the next hour. But it
brings strong winds, rains and lightening along with it.”

“ETT AN AT R T T AR {22
P8 Z AL e R 3R AL, FE7K AR,

——2018%F, ENEBBI200ATEFERERE. Alt, ED
ESSBEREEMIFAFIR, BATRA6 ~ 12 hfluR
BRENRE. HESSKBRETEHEMIKRZEE, S551F0
N, BEMERFSSAMERPHXSTRTOEE it
BRI ERATBAOHA. %EPE RRajeevanfENA T iR ERE
B, EESSBIURISSERENILSIET, SHRNNERKR
=.

Advances in Meteorological Science and Technology S&EHE##RE 9 (1) - 2019



2018%F ¢

F—H

7 WEBNE, SEE, T GEAHSERRANEE

12 EEM, AZE: 5—8A KA RMEATIEGITISIE R HFEKISE
FEL A SR

22 KEH: DMERERDVEKAKREMOTARER

28 S&E, &E: ETGISHEEREFRTEERIZITHR

33 FiHE, BAtE: ADTDREXABEM T RZITHSHT

38 &I, WEIE, =g, FR: BRFHXRSRapplk$E i B RETEER

56 EfE, FARIL: 2RENSSUNARRERIMRHRESREE

64 SEEBE, £F, HERE, 2% SREHEFENAERREA

71 BEE, WEE, &Y XSEREEHENMEKARERE

79 FEF, BBE, B, N, @cdh, 2R, SiEH, HEE,
i, ETH: FEXBRASBEONRARRREREREL

85 IZER, fTfEE, HIE, #&E: THEAMMNBERARESSEBEREN
BHARSHE

92 NE, FA4TF, AxE, Tk, ER: ETFEHMANSKEERS
BRI E AR KR A

97 ®iH, XF, E21E, HhiE: PEKMEZESS x5° KAMHE
=5 k= v

102 860, &S, =55, BE, TBN, iKiE, =88, £, K8, NE
#, 7\ CMASH ¥ R E SRR 2% (HRCLDAS-V1.0) #i%&
Rtk

109 XIB}, &5, THEME, WM, B3, HF: TESKREIELHTR
R0l 55 B7 FBIMICAPS4 B etk

117 8855, BE, T, KkE: FI—RKRXSSEHBREENHILIT
53|

123 EfHR, T8, BE, T SEFYETETERFLITEEN

127 ZFKE, &%, Hx, BiE, U=, gk, BEI1: LERESY
FAMNBRUTRREQEHE

133 BE, #AFFE, iIHE, BmiE, =18, TKE, BRI, XEMN, K
#, TEE: SRASESMEASZNNERMNTAIES ELE A

143 &M, BEE, $KE, ik, #h, TEE: SERKEEREWME
R Rz it e

153 M8, BX&, Bk, BR, KhE: SRESLEIRBERS
Hig it

158 T2k, #hik, EM8, XFEW, HEE, HFE, KiF, KERHK,
XNED: RELHKASESIT (CRA-40) IEERF LAY LT
Ab3E

164 v, FEE, KE, WEE, BRI £XEREERGMREHE

171 B, AXEF, H/NE, %FE: 2ESEASSERELEZTEEER

181 BRiE, BRZIE, XBFI: HETELKEHAFFEITAS AR

186 Wi, FER, F=¢, BiE, TEF, &%: ALZMXSEE
DEERBIZITHR

189 S8%, XI—M8, 2%, BFrtk: PEIEEPERKEEKEIIFR
B I R K2 R

197 FhR, EMW, BIXER, 8. ETFOpenACCHIGRAPES_GLOBAL
BRAKEEHBHRHFITUHAR

203 WET, T, FOE, AXE, NB: SERBERFLCZAAMN
DR

208 Brm4E, /N, AR ETZFANSSUBLEERSTEEN
Zi%

213 HBIAE, fAxEF, RFEF, TH, BEE: EFMUSICEON
CIMISSEHEIMNE M PE M 2% it 53K

219 B &%, iLH, =B, NE: 4. BANESHETERREER
GRS R 5 AR A S

223 X E, &H: 2ESKKBEUSHREARALBREAME

229 &M, H/VE: CIMISSAEFREEEEANERMIFTHM

Reading ®) 4%

K

232 BBE, MK, XaH: EFEERAEMEME (ITIL) MSKE
Bl SGE—EHERNEESERE

237 $p%%: GRAPESERMEBITIZISHIHREGTLETE

242 REY, BIW, D2, EEH, AT Ra=SKKIEHER
FITIEHLIELETESZ TSI

247 T8, MEIRE, REE: FIECIPAS2.0RSRMIBEAERIL

252 £, B, 8%, IR SKEEEXIRELEITSERE

256 RIEE, B, KkE, 3k, BT BRSENOEESNALE

260 =4, T T EIMEARESS WS ARHEES T

264 BE, AEE, BA¥: —MEUETEOEEHOMEEEET

268 TEF, F/hik: SEREFEGERFBHEASHA

271 kB, FH8, B5EIB. CTS2.0iY BHER TG R+ R L

274 BB, HEE, B, DE: SRUSEENLETHME RS EIR1EF

277 &, I, LEE: SEFE|HOTHELRERE

283 it E, Mm%k, FaE: MIASKEEUHEOFRRLERE

287 £, #ME: SESHEITEREN LS L BTR

200 EE, F&EF: EUMETCastABBEERANA

292 X&Hk, W&, NG, AR, MIEl, ¥R, X3ZR3: GRAPES#
EFRAERER P E T E0IZT 55 A

294 HEEMH: IE+HESSEIELEMB LT ET it ENH

296 B : BEMBKIAE—ICRSIES

299 FPAEE: ‘LY HIFFBRE “H%” —ECMWF “BF k&
HIMIR” FARSTEN

303 gkFEF, THM: TMSKHENEE— (HRESKEHR
—FBNLFARRE) I

305 EEE, F£1§: M LOSKEEEFERFSZPHHEERRR

308 kK, FEM: PEHRSKBREARZ LE—IBRIR

SE_H

6 1%, B MEPNEERERS (5. KKEMEMIERK ) W
] ARG FACETs

8 EFRG, ThE, BT, WIRE, KEBEE, KFE, #4: hES
BREREFITHHEL B DT R AR R

24 B/FZ, LB, B REERINNFNR

28 #kEY: EESHEELHRER

36 4R, REH, TR, 48 ARMNRNEERELENEREN
EEwintit

44 Mk, KRG, BFR: 20158 “KHZE” BinEH4M20165
BTEFAR SN RNFIME R, HHFFEMILIE

55 ¥pskit, BNK, BRE, K& ERARSEZEHTIRMER
ENSEE

62 KHA: “EE” TEIXEHITESF

64 BWHE: RMSHEERMAMETHESKIERN S #&(10

68 XRiE: MEFRETSKEARMNBALSHRANENR—E
TFHESKITENKE

70 5, WRY, Wi BEE—AZMENRESZFZR

F=H

6 ATIGEE: LK. ARLE. XELHk—a@LhEERE
R 5 MR R B

8 W, Bk, B, Bk, AR, HE, KX8, BHE.
hEE RS TR S %R

19 WA, BER, TE, BA, BKS, HES, ERE: B35
BRI TR $38 SE T R GE 7 o ) — B i

38 WEF, WEH: EAARENTEERE R R SHIE A

53 FLALSH: BEREXSESMERRTE

Advances in Meteorological Science and Technology S&EHZ#RE 9 (1) - 2019



80

TEBE

H
dvances in Met S&T

61 EmRe, MIFE, BIGE, RIEH, BRE: BREESREEERT
ATRERIT R B TE F IR

70 fRNE, TH, B5: AHEERMTIEMENNINCARIGTIRZEN A

77 ZFE=FEiE, WER, HRE, KETF, £E: ETHHERARNENER
R R E R T 77 %

84 KHH: —RBIAEFHERXRNISHSH

88 SEEHHZMEMRTEMBH: 20tHE80FRATEREERSH
R EIR A

)i

6 IEHEUET, SERI, XM, REN, RXE, SERE: fEGE
ERA-Interim#IMERRARHE A0 B M FFHEM

15 FRifEsk, T/g, BIR, KF: SERENRITGELESERAR

22 £iF: 2016511 A—REME T RSUSES

29 PERT, XiEH, AX4, AEE, 22 BREFINAESSRS
EREHREZSHARN

52 EWE, TE, BRI, #xk: REREKXSSISHERRSREE

59 HNI, BRR%E, %%, T4, BRR: K1 EKFSEER®KES
KFERXSEHES ST

70 TiF, EERP, BEIE, TE: SIAUXA/NRIEBOK SRR S 88
BT

76 =E, %M, K, BRIz, Tk F40EZFERARNERE
SIRYFE

82 FUktT, $BEE,

89 AHREL, XIGH,
S TEES T

95 KEsk, FF, LB, HilEF: WHRBEKBEHESSFIAERAMR

99 HE, KRR, HRE: KIEHFEEIERGEME K EFESTRE
i

102 83z, EFMW,

109 #%#1sz, Biik=,

BRI, s HEP/NEKRBSERTHED T
SRR, HE, =M. KIIRHASR KSR

RBE, £F. —REERENNLRS T
AR I EF RIS b Ak BURAE = Rk BE R BE R B

R

M3 A, TR, 253, Bk SUkEkERRESSRS R
BIRGISH

116 Tig#k, MR, T4, B8 KIESKESESSRSHIRS
]

120 FiE, B4, ik, NE, WEE, X8, B HEWEAL
kXS SRS

123 5k#, EutE: EBRSERARETESKERLESFHNEA
126 B, FIVE: FESKFLERNERLET BHER
129 Bk % #HRSKPOWEE. INESERER

EhHHA

6 ®BEF, £AE, EE, ILEW: RESARKSETRIEDIMAR
brid =

11 ERIE: E76EREMF IIRETUAFESI T

17 ZFEPR, MR, T=: —RKBTERSEMESHT

23 BLE, A, HE, ALK NEAKETTERIEXRSEIN

27 HFH, NEE, BE, FER, F3¢: EMEAIRMKRSHEE
YIBE M EIR RGN A

36 EhEE, ANWEF, XIS HIMNTHENEFFENETIR A AT LR

40 HRRE, BEER, BER: RUSKEFERESITHEHHERETNEER
B Rz

46 1BITL, BRfER, T —FHSRFEIAEESILERSIBERR S
B Rz FRiKEE

51 KW, £#E, T2 ETas—SHBNORINTEHERENS S

58 YeiRNI, #AMEL, REENE: ETHEEMRAIEFEFSentinel-1 SAR
HIEMEMEZESHEBRNAERR

63 XIFTE, FSrtE, EXFE, HM, K, TEE: LR ATE
HER S R BRI

67 IPE, =R, T, KMOHE: 2014 —2016FFMBRESFHE
58 &EZNXEST

72 3edl, £, WYX, BEER: FEBHZNMEHEREHSITE
A il

78 XFE, EEE, KiR: SEEMHIIAHEK R mET R

81 Bk—MX, HEskF: iE60FHIMNUFEIFAER LY E K HIMEIRT R

85 Riffl, BEE, XMk, WISRIE, KW, PHEE: ETIEER
HI404F MK I R IR B N o4

91 WIRIE, AE: FAHI-1ILE S SR SN TR R

96 Eim, ik, KR, PRE, EEE: AMNTREBRENVRESN
i = HFHES 1

101 81, BiE, X8, &R, EEE, 8, £FF: FIIHRK
MRIEEE RN LR

105 5%, E8E, HY, ERE: &£5EREEPREKERESIME
A=k = v

109 3iRRE, IR, BAEE, KEHR, =W, BF, KER: AE
BRREAH 2R ATV R E R

MM, A%, #R: RITFEFURROSUFEEES TR

116 B121E, BE, H&, AFH: INFRSEZUREIRILESN
EAEPUE

M9 RERE, MFE—: ( "=ZR” SKBEKRE) ¥

120 BEF: (EHREFE: BMESEA (FIR) )

—t—
E-YaY- |
6 fUEkiE, AEE, £iF. BHRBAEXRSFEGPSHNA KR

SEREETHH
17 £5, SR, B, XNET: IIH—XREEXRNKRS SRS
22 =g, He, &E, TE: NRYEEETSHEEETHNA
28 AR, KB, BHTWL: EERKUERKEEBRSKINEZESHT
33 BHE: Bit—xEFERRRNITESH
39 XI3ZEL, =X RASKERRMNGEREERA —ETEEE

“ENGH” MRS
62 HEZX, FKiE: LPA1OBLMREIL A EFR &M%t L
71 BmE, RE, BF, TRE: Ea5RESHESNAEERKET

BEREEZHIRIBEIEX L S
77 BESHZ, #ikiE, T, 2T, 08, IRI. FREAREFES

FiERME SIRHET 4 £ E LN EMIRETE
83 KEZ, Kif: —MRRBEXRLIEREIKRNFEA
89 #T, &, X MiHEXEKMKFMUEKERHEEEZRIURS
95 FEXHE, Tk, T REE, X|kiE: ERAHE NS EELFTIBHFE RN

STELRR ST
102 X7, B ZE, XI58, Z2H, #riF, KB2E: BREXNEBLE

B & SR HERRIZIT 5 K
108 R4, B+ %E, T HK: —#HABEEIHARSNELEIERN

BENIRI AT iR
112 &5, kiE, ABE, X8 F—RXSTFEFELESHEELIT

5rA
121 X589, skists, BEE: EHEFHRFIELEER
125 £%, REE, gL, THEEE, &XE£E, £5%5, BE: ETH40

ARG EHHEESEREZTEE
133 BiRiE, B, EF: ETHRSEMNSESSZIEHRERETR

EATa
139 EiflE: WERIREERERAMA
147 &%=, BZ)N, S —F/hEEEXRES SN — K RiE

HFF
151 ¥R E, BE), Higk: —MSERNLAZIT ST
154 3KH8, KR, KiEE: TEERUNNREHERARSNA
159 ki, B, &, BEE: REFEXNIEZWESEWRNTIL

Hy4bI2
162 iKBA, BEE, TEE, KE: ETIIEBEHNEESKERMNL
167 EEX: HEMIIEAESKREREFHNA

Advances in Meteorological Science and Technology S&EHE##RE 9 (1) - 2019



(BRI SRR
2018412A

IX A | BR BE BEX A BE O AR
L (JRC) BRI, EH
2018 ERE AL bR, @
o R S AE AR, R
TR LR S AR AR A A
G 6%, EF3T AR M
R 117 QT L]
TR Rk, BEIRE. 20, K
R, MR R, Mok, BY
AR, FIRET- LI
bicliTi

(BASE)
2018412A

XA TIA
SU) e A T A A
A, IRIE T AL
R T NATx g
TR - T
CERR, ANEHKEE
DA R ROR M TETE
S Wit i _E
JEEAE

(o1t IME TR )
20184128

% [ o 272 e e B B R BRI
s, B 577 APk MR
. K MAE IR AT FF St 455 i
i) A AR P O R H S 5 1
TR TS R E AR
Hes I ST R Al FEAN A AR 4R
5 SRAESE SRR AT 3. 1E
V] R T A ) R ity AR
I 5 g T O R I R R
FRBE TR B 25 Bk e 75 2 Al L
FiETR

BRI gme wn

(BA-HREEE)
201941H

CHR) UhikTI{E20194F
He kT AR, 3FhET H Tl
BIE TSR R, XA
BT RS EAILRINLES A S5
(it e, JCH IR R H
G ER N DN R VAR KRS
RWEETTH BT F B, R
XA e 5] ST AR
NI .

(B#%)
2018411 H22H

ES U ESNITE S T
AT 2 U R
FRAVHHA R ] 4
BERGI L. BT PR
71 AR & B8 E B VR C40 £ 100
ZAER WL AT HAEE T
PR, JFEZEmn
MO, TR EHL AT
FL B I A

MEDIA SCAN

(EZRBENRERE)
2018%11A4

SR A ERAR AL HIE T H
H AR A 4, L9523 53 A
SERAALSERRAGIA AN S, NS
Z 563 (R 3T Ak
&) LLEE A R AR 545
Jr AT A, 5 JE ARG FA HY
SERAARSISHEAT T8

(RASEAR)
20184 11H

EAMGHEAES
RIBHL., BA EISE
BRI AT S L R HE
s, BIFRE ST H
I R I 32 0 R
HEBCL B R R Tk
i S e 2P | I
B AT, SRR
4. RIEXRE. ZRkM
COP24. Hiifisr7%, %t
Sof B AF DG ) T

CUESEIFAEATT)
20194 1R

55 [ B 27 55 HH AR K9
R, 2 RER
LW RE KA
FRAR: 2 510 M A A
o TT PP AG o
9F, HLANM K EE
AR ATEE RIAT
AR IT .



S8R

SRR

A
dvances in Met S&T

Advances in Meteorological Science and Technology (Bimonthly)
Vol.2 No.1, February 20, 2019

Supervisor China Meteorological Administration (CMA)

Sponsor CMA Training Centre

Published by Editorial Office of Advances in Meteorological
Science and Technology

Honorary Editor Chou Jifan, CMA Training Centre
Editor-in-Chief Xu Xiaofeng, CMA

Associate Editors-in-Chief
Wang Zhiqiang

Xiao Ziniu

Zhai Panmao

Yu Yubin

Li Weijing

Hu Yongyun

Tan Zhemin

Sun Jian

Fei Jianfang

Zhao Licheng

Zhang Peng

Guan Zhaoyong

He Jianxin

Huang Jianping

Liao Xiaohan

Jia Pengqun (executive)

Managing Editors

Cheng Xiuhu, Gao Xuchao, Gong Jiandong, Guo Hu, Guo Xueliang, Li
Bai, Li Guoping, Luo Yunfeng, Ni Yunqi, Qu Xiaobo, Ren Guoyu, Ren
Xiaobo, Shen Wenhai, Wang Cunzhong, Wang Huaigang, Wang Weidan,
Wu Bingyi, Yang Xiuqun, Yu Xiaoding, Zhang Chaolin, Zhang Qingyun,
Zhao Ping

Main Contents

1 Xu Xiaofeng/ Message from the Editor-in-Chief

Article

8  Li Jinghua, Tian Xiaoyang, Jia Pengqun/ Key Forecasting Skill
Scores of Leading Operational Centres: Comparison and Outlook

16 Yu Miao, Dou Jingjing, Miao Shiguang, Chu Yanli, Sun Dan/
Advances of Urban Meteorological Research: International
Conference on Urban Climate

23 Yang Cheng, Fu Zhijia/ Applicability of the WRF Model in
Complex Topographic Conditions: A Case Study on Precipitation
Simulation in the Western Yunnan Region

30 Wang Houmao, Wang Yongmei, Wang Weihe, Zhang Zhuo/
Ozone and Absorbing Aerosol Measurements by Ultraviolet Total
Ozone Unit (TOU) of FY-3 Satellites

37 Zhao Lei, Shang Jian, Feng Xiaohu, Zhang Zhiqing/ Typical
Observation Area Design of FY-4 Geostationary Meteorological
Satellite Imager

41 Zhang Xu/ Analysis of the Climatic Characteristics at Kunming
Changshui Airport

46 Guo Qing, Zeng Donghao, Gao Guojing, Liu Dao, Zeng Huijuan/
Analysis of Lightning Hazard Distribution Characteristics in
Meizhou

50 Huang Xianxiang, Yan Lijun, Cai Kanglong, Li Zhaoming/
Characteristics of Tornado Activity in China in 2018

56 Zhang Meng/ Interview with Yan Lijun, Director of the Foshan

Tornado Research Center




