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On the Multiscale Dynamics of A Top-Down Developing
Vortex over Tibet Plateau
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Abstract: \ortices over Tibet Plateau often bring heavy rain and other disasters to China. Generally, they are believed to be
generated from bottom to top through sensible heating and latent heating. In this study, however, we find that the May 2013
plateau vortex, which has caused severe precipitation downstream, is actually induced by the synoptic-scale eddies in the upper
layer of the troposphere. Using a recently developed functional analysis tools, i.e. the multiscale window transform (MWT), and
the MWT-based localized multiscale energy and vorticity analysis (MS-EVA), we reconstruct the ERAS reanalysis fields into
three subspaces of scale, or scale windows, i.e., the basic flow scale window, synoptic scale (plateau vortex scale) window and
high frequency window. By the reconstructions, it is shown for the first time that the vortex is generated on the northwestern
side of the Plateau, and the generation is through the barotropic instability of the basic flow, i.e., the canonical transfer of kinetic
energy from the basic flow window to the vortex scale window, which develops downward from top to bottom. Moreover, the
ultimate source of energy for the vortex development is the baroclinic transfer from the basic flow, rather than the non-adiabatic
heating as commonly believed. Further analysis shows that there exists a “path” of energy redistribution on the vortex scale
window: In the lower layer, the vortex receives available potential energy on the western side, which is then converted into kinetic
energy, and transported via vertical pressure work into the upper part. In the upper layer, he kinetic energy on the western side is
transported horizontally (via horizontal pressure work) to the east, while the vertical pressure work there carries the gained kinetic

energy downward to the lower layer. In doing this the energy
JA5 B 272 2020 -9 A1 6 B ; 5 =IHHA: 2020 £ 11 A 20 A received in the lower-western part of the vortex is redistributed
% —4E4 « 284k (1994—), Email : yinengrong@foxmail.com throughout, making it possible for an unusually long-duration

@44 - k=, Email : sanliang@courant.nyu.edu vortex to develop.
FTontz &« BR G AFF A4S (41975064, 42005052) ; Keywords: plateau vortex, canonical transfer, multiscale
LB AR AR B (2015) window transform, barotropic instability, baroclinic instability
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Fig. 2 The geopotential (isoline, interval: 400/200/100 m?/s®
at 200/500/850 hPa, respectively), zonal temperature anomaly (deviation from zonal mean between 60°-140°E) (shaded,
unit: “C), and horizontal velocity (vector) as the vortex generates (00:00 GMT, May 22), develops (06:00 GMT, May 24), and
leaves the plateau (06:00 GMT, May 25). The black triangle at 500 hPa marks the plateau vortex No. C1320, and the green
star marks the one studied in this paper (No. C1321)
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Fig. 3 The geopotential time series (a) (unit: 100 m?/s?)
and its wavelet power spectrum (b) at 32°N, 100°E on
Tibetan Plateau from 00:00 GMT on 5 May 2013 to
15:00 GMT on 16 June 2013
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Fig. 6 The synoptic—scale geopotential (isoline, interval: 100 m?/s?) and the canonical transfer of kinetic energy from the
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Fig. 7 Same as Fig. 6, but for inverse buoyancy conversion (—b")
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Fig. 8 Same as Fig. 6, but for the transport of kinetic energy (—V'Q;)
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Fig. 9 Same as Fig. 6, but for pressure work (—V - Q})
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Abstract: LEO interconnected satellite system is considered to be the latest and most promising satellite communication system,
which can meet practical needs of global meteorological data and product transmission, meteorological mobile communication and
space-based meteorological load detection to some extent. And with broad application prospects, it supports the implementation
of the global monitor, forecast and service. Through the study of the development history of domestic and foreign low orbit
interconnected satellite system, we first analyzed the industrial chain, risks and the demands in meteorological application of
LEO, and then put forward some suggestions to speed up the application and popularization in the field of meteorology through

commercial cooperation.
Keywords: LEO, meteorology, cooperation model, prospect
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Fig. 2 Map of the orbital distribution of the world’s major non—geostationary orbit broadband communications
constellations (until 17 January 2020)
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Progress of the Satellite Remote Sensing Retrieval of
Precipitation

Liu Shaojun, Cai Daxin, Han Jing, Gan Yexing
(Hainan Institute of Meteorological Science/ Key Laboratory of South China Sea Meteorological Disaster Prevention
and Mitigation of Hainan Province, Haikou 570203)

Abstract: High quality precipitation data are an important basis for meteorological, hydrological and ecological research. It is
difficult to realize the uniform distribution observation of precipitation over a large area due to the limitation of the number of
stations and topographic conditions. Fortunately, satellite retrieval of precipitation can effectively remedy the shortcomings of
the traditional observation network. Based on the principle of satellite retrieval of precipitation, this paper briefly summarized the
algorithms of satellite retrieval of precipitation using visible light, infrared, microwave and multi-sensor combination, and the
applicability of five satellite precipitation products. Improving the algorithms of satellite retrieval of precipitation and enhancing
the integration of precipitation products from multiple sensors to obtain higher precision and wider coverage of precipitation
products are a trend of precipitation retrieval from satellite remote sensing in the future.

Keywords: satellite remote sensing, retrieval of precipitation, applicability of products, progress
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Abstract: The FY polar orbiting meteorological satellite data has been used in many important fields such as weather forecast,
climate prediction, the monitor of environment and natural disaster, and scientific research. It has made great contribution to the
national economy, defense, disaster prevention and mitigation, and economic development of many countries in the world. This paper
focuses on 1) the development history of the FY polar orbiting meteorological satellite, 2) the application and research progress of
the FY polar orbiting meteorological satellite in data pretreatment, quantitative product retrieval, and data assimilation, 3) the typical
application of the second generation FY polar orbiting meteorological satellite in global observation, atmospheric 3D detection,
marine environment monitoring, numerical forecast application, and so on. According to the 2020 meteorological satellite and
application development target set by the national meteorological modernization master plan, the FY-3(03) satellites system will
further play a significant supporting role under the framework of national innovation strategic development.
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Analysis of Variation Characteristics of Air Quality and
Particulate Matter Concentration at Jinsha Atmospheric
Background Station

Wu Donggiao*?, Zhou Deng"?
(1 Meteorological Bureau of Xianning City, Xianning 437100 2 Jinsha National Atmospheric Background Station, Wuhan 430074)

Abstract: Based on the PM, s and PM,, mass concentration data from 2007 to 2018, and the reactive gas data from March 2019 to
June 2019 from Jinsha National Atmospheric Base Station, which is a representative station in Central China, this study evaluated
the overall air quality in Central China and the variation characteristics of particulate concentration and analyzed its influencing
factors. The results showed that daily maximum and average values of particulate matter concentrations of CO, SO,, NO and
NO, reached the first-class standard, but daily average values of O;, PM, s and PM,, exceeded the national air quality standards of
10.6%, 18%, and 17%, respectively. The annual variations of particulate matter concentrations presented an upward trend from
2007 to 2013 and a downward trend from 2013 to the present. This study also found that the source of particulate matter is partly
affected by wind directions and wind speeds.

Keywords: atmospheric background station, air quality, particulate matter, ozone, variation characteristics
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Table 1 Air quality standards and statistics of air quality (unit: ug/m®, except CO with an

unit of mg/m®) at Jinsha atmospheric background station
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Fig. 1 Annual average variations of particulate matter
concentrations of PM,, and PM, 5 during the period from
2007 to 2018
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Fig. 4 Distributions of particulate matter concentrations
of PM,, and PM,; in different wind directions and wind
speeds at Jinsha Station
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Qualityr Control of Acid Rain Observation Quality
Assessment at Jinsha Atmospheric Background Station

Wei Huabing, Zhou Deng, Zhang Fan
(Meteorological Bureau of Xianning City, Xianning 437100)

Absrtact: The accuracy of measurement results of acid rain water samples is very important for the study of acid rain spatial and
temporal distribution, treatment and prevention. Extreme value method and comparison method of quality control currently used
in Jinsha atmospheric background station cannot ensure the accuracy of acid rain observation data. Combining with the assessment
work of Jinsha atmospheric base station for years, we analyzed the purpose and criteria of acid rain sample assessment, the
classification of measurement errors and the sources of acid rain measurement errors, and introduced the quality control method of
acid rain measurement, which is conducive to improving the quality of acid rain observation at weather stations.

Keywords: Jinsha atmospheric background station, acid rain quality, quality control

0 38

R P A2 FRpH <5.6 [ KK, EERREARA
7 3 Bl HE IS X I B K R A B — P s eI M. B
TR R A RE IR L A A RE R T AR B4
I, B B O KRR AT L 32 )5 ) 4 BR A = KR R
X, H %™ 5 R R AR S RGBS

TR SR M 1989LETFURIZ b i T 1 B i A [ 1)
P T M 00 Y, 0 8000 A K05 e R AR
NNV L E R AR, AR AR P
FURT, 6 ot 1 U0 v 7R A 0 2 P p HE AT AR 4 )5
B A EE, 2 R RAEVER LB MR fE
F DA 2l 3 S AR AR R A T R W U B ) S B, B
FAERGEAF R TRGET G ulipHIE 12 7 PR A iR
M AR R HERPE . AESCPR R R, KPR iR AEAE
HEEn R E A5 R RE, TR ORIERR O
P ROUERR L o D 1 1 ORI ROV I BERE A v B 1 A AT B
P, R ES GRS AR A A kA R

WA B #2019 47 A 12 B ; 4= E 4 : 2020 42 A 10 B
% —4F% . #4L & (1970—), Email: hbcbwhb@163.com

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021 | 61

T R B A%, DU R 6 i R T R 0 ) % Al
W, PR R EOWN R . &5 SV KRR
ZAETAESER, ASCNER AR 5 7% P b . X
TR R 2 SRR L R 2 ) 43 RN 4 i e O T
s,

1 ERWAREHREZENFATES R

P NI R i B A% — AN A AR SR 7 s, FE
o, S B KFEpHIEFT L F:28 (KAED [l &2 A i B 1%
(P EE T LS53R R BRI 25 1% 7K R 48 Ml sk
W EEPECE M, — R AR, G ELERE I TE
N 58 BRE S K RE I pHAR « KAR A K 45 3 0 ) 44 /K KA
I, FFi%ER AR EIRET . SVA SRR
PEREIK, ZAER TR AR BB - i pHIE 27
3.5~7.0, 1 5%K<500.0 ps-cm "

T W UL oG 52 5t 1D 25 A% A2 SR FH b v Al 227
KA LR BRI R R A+ 1.
+2M £ 3R UHEMR Z N, S Alfe5. 434y, Hid3
AR Z 0, 1504). Ril2 M HEFE IR =9
., BRGNS BirR06~84, BEKGH
s Bt <64, HERAEH. il zEiER



]
= $ =‘-v

SR
dvances in Met S&T

(Y2 A —FF b 2 R 45 R SRR B, IR R 4
THHEUERES, DS AR 1. 280 3 AR v 2
FRIHE 2 43 1) 968.3% . 95.5%71199.7% . [ Ry MLl K
TEFE A Jem G T, MERE IR A A Il B 45 R 1)
BE AL 22 A 2 S + 35 a2 1 . Rk, 7ER
FRE I =, A FH PR BB R A28 AR G S B
s R E VAU
2 (MBEHNEREBIREEE

Hal, o EAS R e R R W& 5
FH TR B9 I 2 A 35 /2 B B i pHS-3B YK % pH i1l
DDS-3077 i G H A,
2.1 % pHitNERE

RN BV R P I S R s i ) v
TR ARG 25 pH TR FH U &2 F AR FRAL 22 /N 22 3
e B A 5 1 7 VSR D B S AR, e pH T F il
B S Rk, BRI = AR

EI,  E DA R B PRl S 2 L A,
FIRR T A 2E B — AN R e s, H b ) HLA 25 T B
RS S BB 2 f. fEfEE T (n2s C) ,
Lt FELAL B VS VR I pHAE AN R T AR 4k, BIE B &GS
KR, B R m A B pHI L B, ok
KRB WIpHAE . ML & R EE 5, 20k % pH
T ERZMFEERNERAE: WEE R EEE S
RS WU = A P 1 e AR AL

2.2 HRR{NEFRE

LG ARCRAL T PR RE, W IR A s
Bl AR A R I . g ER WADDS-307 Y
FEL AR AACR T R L S BRI, A A T R
B, 8 S OEm AR R A AR, TS R 1]
(RIFRHE,  pH R SE AT SRS L

R R I A IR R BEL R AR B B G . IR
3 S WA T P i B R OR SO L L B, AR
S R BRI AR R R D). Bk, S
T AN R R 22 1) AL ER R AR T AN (X A
HLBR P RE 224 -

3 MEREMSIEFMZHIEIE
MERZERMEBLS RS ALHEZ W ESR, K
MR Z ORI A M KR ZE . RGUIREMBEHLIR
Zo FERRMMEF, R Z A gk B BRAEA .,
TRERM . ERTERE TR, SRR AR 255 2
PRI UM, Pt 2 R R B A RS R AR, 1
RGLRZMBENLIR Z R A T Red . Prbl, $0
IR NBE G R ZE . BIRRGIRZE . AL
WRZE = TR U I -
3.1 RERFIRERE
ARG FEOR A TIRM NG . pHITF A&

RAH RGBT R, AR PERE T B R &
W25 R G K R A o R R RE S 7RI R, BT
R AR AL, 26N A H I Bk i, {3 A e Tk A
KT AR, A2 PRI R Gui 22 1
3.1.1 BN E

A N 2 A B A A R A 52 4 1 KA
W2, FERAERER A BN . 7
KA pH I B AP, pHIH & AR BE B 6
2440, ity B B BRI A PR R AR R TEAR A
DDS-307HL 33 AR, BLIE T AL AR AR oh
TERLIEH i, REHEETRILTY, Bl EEm
PR T A, A A S AN ASCBR I H R A 5 A
T ARGNELT, AR R AT

3.1.2 (UM ERAE

PH T L 5 26 ASC/E T8 WO AE U B T, B AR
RetATICHE, AT PRERHER RER TR E, IACEs
T30 minTi .

PHF B HEAT 9 AR v, IV 3k 3 9 ol s v 422 1 AR -
— MR pHTARHELE PRI, o — P A& pHOFR #E 2% ph itk 5
PHAFRHEZZ i . 5 FH pH7 AR HE 2 pP i pH 347 52
D7, TR AR A DU YR P TG P o 3 B P bR T % v
Mo WIRAFME R ZERYE, W% F pHAE=4.0045 1 2%
PR SRR A R, 3% FH pHAE =9. 1845 1k
SR SEAE /N I R AR HEE PR (pHAA
=6.86) , RAHM, BREIBE /NG, [HiE
WSl i AR, SUA W B pHAE, X pHTE, f#
H B S bR pr R M pHAE A R BLAS e, IR EX
AR, FHZRTRAORETE s BN R N 5 —
PRAEZEMR (pHIE=4.008% % pH=9.18) , & N HLIK,
HY PSS BRI e, ROESERE, HAMK
MR, BT oHE SEREE K, ERUER
VR BB AR 05 FEE T 7 1R R ) s v A TR B R L R
18, AEERAELFE A S .

F S RS B I A A A B R B TR
WIR e R EARE R R U, e B
B HENE RO BIRSS, 1% A 8V B, FEIR AU
XEHE “10. 1. 0.1, 0.01” R4HUE, Wi AR 143 1) FeAR o 4L
1025, TUIESE “17 4 “BRN” B, 3% “A7 8LV 7 i,
WEh M SEHORE N “1.0257, 4% “Bail” BRI, (3
R [E AR, Ko re B,

3.2 BEfHKIRERNK

TEAERPERE IEH B DL, A EABLYE AT g Bl
MEER “RAE” , ERNBELEEHIHKRE. N
SVPARIR IR NI TAERE R E, K RZEFRE
K IR i 1) 0 RS T Vs
3.2.1 ZRBEMEEMBATEREE

S0 = R R AR SO L AF, MR 2R

62 | Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



MLAERE . 4L, pHIE. KAERIEZR Y d, A
Y0 (PR 3 BRORE i RIS Y AT RE PR, 3 R R 5
BCORE” o MR EE RO ERAE:

1) JERT, K2 ARSI CRAR . TE PO, R
IMLAE) FO & F AR B ORIV . T8 TR R
B RKBE T G #ET, TR EEABRRTFE,
B 1B T EVF s e g MR RS R SO T 70 3B 4T T
ST R EOR U /NP S B R AT R SO, AN ERM s R
MR RPN S, NSRRI, Bk RYTEN.

2) BRI NRE S I A, W B AR
2% ) 5 R A A R VS ZR TR OK (A oK, K
<10 ps/cm) ZRIPEEREM, Br 205 LE L ik
FEARWRAR SR, i I AR (R e SR AR T
KAy, AES AR AT R ARER R T K 4

3) MER, ZERUARERE G PR
V8D BRI NI ], 1577 L b R RS 3 B v 5 G
3.2.2 AYME T EBBGSEIEE

T S Rl 2 1R W 25 A K FE I pHAE FIKAE I, BT
[RIEEREATEIT . BREAANE. WAESEL. WETIEA
MEEENL, ERRIESE R CREY o BEREEERL
LA

1) VR R DURE S i R IR T 5 R U A
2% PR IR B R AT R ST 1A, DN R R A 2
7E2 CYOEEI P, B AR vH 22 s v p HAR bR A2 I ey v
Bk

2) pHUTZLL R P 0 (1) S 78 70 i B R AE 1/2~ 213
R, SRR AN T, SRR IR AR
FEIMNEAN AT . 350 F R 0 vy ~F 6 B0
7E3 mol/L &AL B, D& BT 28 1 KIE T
H, AR R TR

3) TEpH T B HL 5 2 A3 1) 5 AR A A A VA
H, B AR SE IR AE R, RS
A B, AR AN S AR 2 R e i

4) SRR FE S AT pHAE I BN, A A R A
2o TENERT, 0K pHTT G AR 5 R fMETT S 2
EEIRIALE, ENE IR REE, i e R .

5) HLSRAGHAT BB AMER, BRI R
PEAE W2 5 R VA ORE — RS, BRI e KA
REFEAMENFKE, SreEBEENNELSE,
NAZZE R AR R A AT IE .

6) A E AR CSIKAE, JEMpHME” 1R
M, GRS pHE, RS BT BB F AR N TR T B
NFESE, 5 KR &= .

3.3 B/NBEHLIREFETE

TR TR ot 00 B AL AR 22 AN T, e
PR R R A, Pl s i == R 0 1 H A PR B I
g, SEIENREAME. AR, BERRL, &

Letter #2+4¢

N GBS N AN [F AR 2 . BRI rh, B
M EATF 75 TH R kN BEATL 2 22

1) W ST 5 N AR FEE v AR, HRAE G AT
TN AR T8 =IRIEHIE10~30 'C, LI =MNACE
A B, BRI X BT B S iR
B LI ERAFE WA IR (220 V, 50 Hz)
F3 % =500 W Rk YR, AEfE A Rl &~
AR RA B A LIS AR IR TE N RN, 25
IETRR, 2R R N ORISR MR AR, TE
N BN TAER -

2) WA, AR R B AR e A B, A
3l1; pHUT AT BAZ R FH P s B U7 V2 R B s A AR 1 AR
S FE s 7EpHE BKAE RN, B Ar R AR e .

) REMREMyHBEEAR, HITEHRENE
T AF
4 sip

R LFTIR, BRI R 2 AN R B R VU
JR R b B A G O, AR TR IE R I O 4
PEERA IR A P AR B SR . 5 St U0 7 T R R U0
SRR AR T A% H b v i 22 1 St N A A e e 4 ) )
SRATN G, T RACES I TAE R BRI VERE, SRl I R iR
ZERIRTRERUR, BRI LI 28k 2 . (XA 4. W
AR (ERIARIIEEYE ) AR W 5T & 5 1% il B
LH RSB HEAMES, AW adgass, Rkt
AT e I B R 2 BRI R, ERR NI &2 AR
HERS AT, A R RO IE R ™ N0 0 254k 00 2 1) 4
PR, T RE T i R 0OV AE & 5 5 A R Gt
SE UM

[1] FEAZA. BWAN L 4 M. 8 AL R, 2005.

2] kHR, ke, TR & FERTARIR. FERAFFL,
2010(5): 527-532.

[3] TE%, #hud, THA, & FEAZRBRENERERAEEE
B . i LA & 4k, 2004, 15(S1): 85-94.

[4] TEX, TEA, TR, & BEpHMEN &+ 8 R E56 7 %,
I R AR 4, 2003, 23(4): 52.

(5] Wrig#E, EMH, B, . BEMEHFLERENET. | KA
%2009, 31(6): 65-66.

(6] TR, x| 5%, &3k 4% 5 BR W7 103 F ok o THEM AR R &5, A
S5 5 R, 2012, 12, (S2): 103-104.

[7] %8, #- 8, Dk, £ BHLNNENEE gy, AR5
%5 R A, 2012, (6): 266-267.

(8] #h¥t & WEMEFIERZW I E T E RN A, BEFRER,
2002, (3): 68-70.

[9] ®%E, B3, AN, R AHFLERTANRESLS LS T
. &k 5 H R, 2012, (7): 136.

[10] Z#HF. B SR MEF FNAR. KAE: KEETKRF

2012.

tkie. BMWpHEMER Z- AR F AL A MR EGHME. LR

A %,2004,24(2): 52.

WAL WOUR. W pHAE M &R 2 77 4 R B Rk T7 %, A%

X X AR, 2007, (2): 14.

RV A o o] 8 R T LN B 309 K L. ) AR 4, 2008, 30(4): 61.

L, ER, MK BN EEERESBIETENK R AR

HA 4, 2005, (3): 42.

(11]
[12]

[13]
[14]

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021

63



64

TEBE

dvances in Met S&T

ETFHMAEIRAH “REDE"
ANBHIBRS TR

B 7R 44 AL

EEZ AP AES LRI HFELT,
T BB RN REIE &R,

DOI: 10.3969/j.issn.2095-1973.2021.01.011

b5 E RAFFAE SRR, A0RIAER
SRMEEARUE TR, |, Wt RE%ES
FERRAE B, ER GRS TR B K4 K,
T BT ST A ) H 0 T DA SR e B AN SR
FRRREE. MEAKRTG5EGEMRMLL, ML
LA R I, T AR RS B AR 2
P, HNTTE R £

KILEET ARG It ot s EA A
SRS RIS N PR R JE#ass, fEAK
FEEAE BOA G BEM L, B3N ETRUE
FE G BAERE R J1dehs, X HETE KRR RS
Mr, TERATUEH PG K S 5 5E 7 & 52 71 (1) 36
b HETRUERR R S TSR
1 REAXRFEESZERK

bEE R 250 PR ERE L. R RIS
PREMBERHRMA, REMSZTTEFVINTHHK
BB, Mz PREAESS. HE. Rk, B RIRSGH
B B O R 2 AR T AN, RFEX
AR TENMEANTE, a8 B e THh
TP P A AR P G EE R AR AR L
S S BB RS SRS RSN . A R A1)
PRI SV SR AE G 5 R HE P T 20300 T S A A% 4 1) 1) 13
FEl. FEIR AT RERMEM IS, 5 ks
PRFESR, $R4t T REEUE 5@ RN N, H
R 1 T 20 B e AR, DA P i 0 1 o 1R X
= DEMRHR.

H20172 HE AR S ERIZE LK, #HE
2018412 H31H, KIXESCWE294%, RibxkiEA
Bk F]6053 N .

AT EHE B TESZENE RN

F AT RIS TRERE N, A AT KA IR

ook H Y 20194E7 4 10H ; &[0l H 1. 20194F10H21H
$—E%: Tl (1990—) , Email: jiax@cma.gov.cn

AR LT FTARE GG R P AT A BN

ARTE ARG F0 T) ) ERARYE

PRI RS, AT AL BRI AR A LA A AT 6 KAl
FIRE, 9 PR AR5 TR N o A Rt L o

RN B R AR SCE P LR R K105 B S0
o WA AR BB S I B AT =R — A
KAMESR, ¥t E Kz TR RIS 5 A 5% (AL
B REWS A BB SRR R = DR BN, 24T
B REOAF, TRRNEERMERIE. IE
R B RERE” . #TE Bl T
GFET L, ST T A ARAE R TR R BT T AR
K SR AR, R BRARS RN 2
CUE A HLASE 22 AR L e A1k 00 3, R I A Ak
TSP AT s B B H R R

1 "“RM=IE” ARSHRZFWAXETOP10
BT B BXE EXiT SEH
= ERE EAM FE 4y
WMERBTARK, APl SHm ek 17685 1596  979% 180
ﬂ;g%ﬂ%ﬂﬁi)ﬂué\iuﬂﬁtﬁ%ﬁw 16356 642  2231% 264
S &
CEEFRT WIGE,  “HRTEAET SORT 13389 4550  290% 7
Rzl —ikkA R s LERERIRK 4466 4755  79% 57
RS TERSSNAHTFE
(SWAP2.0) il kg |2k 4054 3830 &% 48
i AP SARCERZALSIET 3521 3702 82% 0
M & KRR, SR PRESE
S PRESHLE I B 3505 5069 63% 152
Rz PEWRERHEEERE £ %! 3122 2786  99% 44
MWER AR AT, R R % 2853 5069  50% 152
Mz =5 DR AR 2754 2364  99% 72

i BT ARABZAIEABSEEE ANz,
2 AXFEERPXEER

A N 2548 0 TS S FH P A b B 43 A7 B s
HATAL, T EEDHER, FEANSRER
F4eESEnoaE. wELr, #E20184F12H

Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



31H, dbE WA Bt P oA 165814, HikE
I ZRAE P 5234 F T P $0433, 5
3 F P i B 28K .

4511658 41-100
301450 640
101300

1-5 51—98
6—20 99300
21-50 3011658

B

Bl REILEAXRSKERPMESH

Hi T BRKAM . U RE. ST G A A,
AT RS AT AR S . b, B
J7PHAR S X 22 5 SETTHER N VR R,
s P AT O A HAGER, RN AE B2 AR
REFEFWER I, F 2GR TERAT M2 I
Bl AREABEEHETIE R LA RN
B R R E N B MU AT REM
{14 FE i 0 A7 1o [ PP RT BUF o A R U A
SR X P BBy A . W] DA A X X
WA RE N RRKE, MEX. PEERIH
P, 29 X P vt TR S G I AR 4515 S5 58
UK, EHEE TERRI ARG E L, NI R
EASE G D S IR EP SN sei i 3 R PN E /PN
TREAGSS TR R .

3 MEAXRFEHWADH

ST MAE AR G it B, 3RIN20174E3
J—20184E12 J3 %A1 (1 B S A5 BEUE BHIRR, X “ K
nBE” ARG AR AT AT R, OF
PSR RZ R JTHR RS, WAL 3k IR A5 A0 A% 1 2 2 4 7 T 3E4T
NRGREW 3. N T B R TR RIS (E
BRI O, AR PR E AT G R RIE
SCEE, IR SISO B 2315 .

FESRZ P B R BRI AT 3
TP A AT B A A AT G AR R R AR T B
FOR T SR, AP A AT R T I B

AR SCAR Y P A A aC B 132 07 30, JE e X
AT SO BIERE . BE S  ERORAT R
e, F3ANER R M U5 i A xS B SOE BIAT N
S REF P “ BB RN AT AR AT 6 1iE
BRI SRR .

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021 | 65

Forum 4¢ ¢

BRI th 2 D 5 BRSOt R
WAR (1 Bim, Fom a4 o 5 itk 7 W1
U] A8 T 2 i D R 42 1 B 2 A
SERE, WAR (2 Fimk, #RMEANRE N
TG SRR S5 Ak R A B 2
B ST A2 B B CBOR 2 o B 0 A
HOEFE YRR, AR (3) Fiwk, BN A S
AR 0V 55 AT IE AR, 7T DA s — A
FLHERT (3 (05 SEAHE B, A AT B A PSP 25 O
PESRH. =N TR A 2 O B 1 P D
ST BRI R 40 5 = A AR I T B ST T A A
2 ST

i ETREAK

Y _
A = R ‘v
Py
K = SRR 3 IR
e T 2)
o TR BV IR R
o ZEREAN - @

TR B SCHI3A R S fa bl - FRARBE B
) AR Ak B L B2 s . AR b, R S TR R
TEANF S F 2 (8 22 F e/ It HAER R R - — e AR
R, EREAFRCENAEER LES, 5
AR AR B35 . IR E R A TR 3 e, A
KA, P S 2 Rk ) — R,
TE—E 2 BRI A AT KA 1T BT IR L P B
SEFE . 5 ER B B R 3 K R PR, B
bGP S, B 2 uh s ST A P Ho
KT R P R, wf DS A S AR R 10
BB FFAEA AT T EHEE . T4 AR 431 18] f
& (90%LA F/NT-10) , 3 ZEAR I i 1) — L8 5L 556 B
(1) B B AR AR B I i TP K, R ELR T
FCERTEEAT PR REE, W TREARAG” A, ML
R TN O TR AGRAS R I AL
4  RESHT

A AR5 I A% 3R 52 08 g 07 THAFAE — € B[] 26
PE, (HJRBRSCEAR RO, W 4R AR E 1 2
A7 17 D05 B T 34 AR AR 2 A5 IR B2 77 R
. PR, ASCRHBERERTTE, B E
UECI JTHRAR IR AEASE 20, VRN AS [F) ST A AT 5
Mo 7 1) 285 2 DT AR 00, AT B e b U 90 AR DT 8 Ak
PR FAT A EREARS KEIARA R KRGS

JE RS TT 1 EAR IR I T8 R REAE X 0T 70T %
AT B Z 0 Gt T ER, Z 5 EAR B A
FE BRIV SR B R B AT 0 2%, MR R IR AR
BAmFEE. B bl R B 5280775 A 25 3k i 9
GG SN ERE S A LIPSV NS N W SE I
GREENFZITE R PR AR AT Sy, ET



REET WLV
dvances in Met S&T
0.3
0.2
=
¥ 0.1

0
13

1.2
=

11

1

10°

ﬁé 0
10
S

Y

10°°
2017/3/26 2017/7/31  2017/12/29  2018/6/29  2018/12/31

E2 ERE. BHE. SZMEEHETEEES

55 R ER I E R, SRBLER B, KRR 2
Pl 2 R S5 o e A ) 2 Y 2 R 5 R R TR R
28 R IR B O IE, Bl FE P R 0 i A L
SHE, BRI AR S . BIREERIE
HRBREA BT 2 B IR Z IR 028, (E T4
KRR R K F o

RS s A R SR 4 bR B S
At T A 0 22 160 £ B 89 SR 1 s P S 0 FO AR DL RS, B
BN, LR . 2 R B B SRR i
LRE, ARAREI2A L, 3AMESRIR AR 2 W AR E B 2 b 2%
5, HASMIEE B RERR, NS IAA R
A H 2 B FR I E R K “ D ICHE B ” AT R K.

2 A BE B AT X L, AR G o S BT ()
AR ST A TR, A AR R AR R
OERIZERBE B E, SR A, BRI RA
BN —2, ILRDRERE RS — B i
JEBLHR, MR R E RIS, TER R
I (E .

ALEH, B EREE, BOAMLIA R
BRI, RRBZINEHERRNES, Hils
BRI, ZREEE, PR RE 2
ERCGR I Z BT, MRALIRI R B A AR R
BRIRIE . BHLL, ACSCBEE B RERIN102E, BixtsE
A JETE TR B 1 O B AT 104N 2 0k, 44 2K BL R i
REAAL A — 2. B3 B3 A AT 40, SR D IR
B LR B B A 2 ROR 2314 S0 BAR R
SARBRI B, KSR R R,

5 #5ig

EUNBRE LREART-EIE PRERREIRS T
REFBUR, ST AR S ARTEAEBRAGTK. NE
RIRE AR P Sy 0, (IR S0 348 A 49 0 4
x5 AL SRS SRR S5 2%, AR T4 D
Koz PREARSIBER L, KA N2 WE Bk
F P S, R T RS RIS (S BB R

=
o

0.30

0.25

0.20
i
=015
R

0.10

P N W s 0o N 0O

0.05 ,
10

10°
1 105 P
110115120125 135145 102 5

IR

B3 AXSHEMASEREE

KR 1] 2 AL #, RN PAT T BUm A & ok
e 20 TS 2 AT RE P 32 B P AR K R
PUR S GR BRI AE 3 KX, #iE T IRER
ZUEEAMANEEES TN, 3) @l feRkEEs
Broran, BEE I R OHERS , A S A OS] TS
FUREHE, ABAACSHER SRR AR, AR
NIRRT AL R R RS R AR iR AR S
Blo 4) ot B BA BRI B S0 3 BB R R Y
RKEVE IR FMEE GG A ARTERIIIF 5 R R
78, TBREA RN <R W, AT
FHRSG I TR G555 B I B AL R0

FRET ik, Tk A58, 2016. V3T BEAAHT 510 'S VERR 25 K R R a%h. m R
T 2B 244, 8(1): 64-67.

[Aua, e, XBEF], 2018, 3T 2R RISER “H-F" P45
547 R 0. A IRERS 5 52, 41(7): 110-116.

WRJEBE, EZEE, 2019, AhBAARAR S R4MME A RS i E %k
ME——LL “FENSR” Rl BRI IE, (6): 52-55.

FEE, 2018, TAE AT 4 S0 FH 2 T G SR I 7T R
[E 2438, 39(6): 43-46.

BB R A, 267(2): 90-101.

b, BRVEEE, 2007, ATV DKV 2 S E IR 2R S 4
AEJLRHE B 2441k, 14(1): 110-116.

ZRERUR, 2018, FET R TR EE S0 HT A TR 2 A e SR 1
Fi. FEIYE 2 P 24k, 33(5): 146-151

ALK ER, 2019. S5 2 A58 PN 25 ) G o SREIE S T A% 3% FIR 7,
(9): 88-90.

BLOCt, (E4:3H, 2019, 5T 32 82 IR R I SCHRAS 22 45 SR AT Rk
LR 7. B30 2%, 38(5): 71-78

SE, 2008. BT E RS HT K E B RUSONIR 0 Hh X L 4y
Hr. 8550, (8): 26.

e A%, XU, £, 2019. ArcGISH IR 7RIS 17 I H At 5
Pl ) B 2 L E 7. AR, 33(5): 570-574

W%, Bl Rk, 2018. Mm RV S LERHRELMNH. T
SN, (12): 8-14.

BARLEE, 2018, FRATHAAE A A5 IRl il R A 8 S 337 I F

\ 5, 9(3):177-178. j

(1EERf: ERIESKF L)

66 | Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



Forum 4¢ ¢

Bh 88 B IR 2 4K AR 55 i = BT VR 5 AR 55 50 A
—— A K& 152313 F 2 B A

B Ek— I 4£35 %24

AT IR 20y S
1z & /ﬁﬁfﬁz}'\é‘u d"z‘)\iéﬁfzﬁﬁiﬁ?

DOI: 10.3969/j.issn.2095-1973.2021.01.012

201647, [E&SPefet “m. & R M
%ELyﬁLﬁ%EHﬂ*ME%ﬁX\%%%T,
RN Z P RSEE, $#RFREKFE. HETRKARRT
B B 22 A PRI . B R RS s = B e, DA RS
Wi HL g SR PR R AR, R 2 TR T RN
)

K&ﬂtﬁﬁw%ﬁﬁ%%Mmkﬁﬁ i 2
BTS2 TAE, B, BRI ARG K E
R4S TSR3 T T AR TR % 9 FE RS TR
M S5 AT T R ST BIB9S B AR
GRS AT T F5 R S B . A E 3 HiIX
X 2 b (1) 7 R AS IR IEAT T i s = B A,
e AREXSHIEH TP TSRS RS BRI T T
YN BRI WiV B TR B A AT R PR A T AR %
HEAT T B RE TR A M B e 0T B B 9 R A A IR 55 1)
R P EAT TR RE . Harstx KEmEm 2
RBI TE 22 A NN B 5 R 45 1 P 1 SRR 2D

ASLUKET 247 2 2 AR TR 1 A %)
%, KHBRAZESPEA (SEMD , Xt B 5 Ik A H
FE MRS RS TR IAT T gt b, B
R 55 1 S — B A BRI S R PP, A E AL
) £ FEE 0 AT 25 5 T A B X6 A Ao e FE R i R 58

1 BREESTRERET

PR RS B MO S T R, Tt T AR
i%ﬁﬁﬁﬁﬁ:%%%%ﬁ%ﬁﬁio%ﬁiﬁﬂ
BEPIAMERL, R, A, R R
WA B SRR 2 A AR, 5 R R 4R TBAE
AR [ AR AR SN T AN AR R AT N A AR

Wk H I 201995 H13H; &R H . 201948 H19H
#—1E%. Til— (1986—) , Email: 349299149@qg.com

FANIAE K,

AR R ARITaE, e, RERE

NS

A SO FE B PP AR Y B S AN AR i B TR
GRNHNHE . AR R REBRMNE. AnE
RN ARSI I RS i i B o IR E Y B 2 A A A KN
B AFEIRS IR ANME . A AR R A AR
ﬁﬁﬁ%%mﬁ M= KIR R, #Bi LR

BNV A, RRNE R AR Sl i 144
Mwﬁiﬁﬁﬁm,ﬂﬁh

I 7 2 A R S R 55 i R N VY A A

MERER LG, SaRENERE . REBUT
TR
H1: Bl 2 4 NI R 35 5 A A
H2: AFCHR S BTRBR (E 2E R i A AR 8
H3: 2 A3 B I8 25 52 i 28 Ao BRI 55 14D
H4: B % nHARE R i1 AR B iR
55 FA i T
HS5: 23R 55 o R A 52 2 S 2 AR AT
55 BRI i P
2 EBISH

21 PENREXRER

2017 M12018%F, K3 1T B B 9 H O AE 4 T Y
TR T Wi FH 2RSS TR EGHE, THERFLE,
KB A ) 116364y, WKk T EX =i — 5,
B AWK T, REFERX . 2R B B,
WE. BN, FR R3S . KT8
%o TEFEACRAE FREEAFE M 730, S5 EAT
Wy 7. FRERMEER, B8 HRSPSSHT UL

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021

67



TEBE

H A
dvances in Met S&T

S ) B AT R, X T )

F1 BERESNNESRSHEENTEMERNEETEMUNESE

TR AN SR ] 5 3 AT L B BETE MR (A IEE
S BT R ? (P
HEFMEBIE, & 3E1523
o SR RS PR EN S T RE P AABEREN? (P

AT BOR A 10 & A 9 ke

K 5B B A B (1 N2 Rl 2 1 R R (P3)

A, BRI H93.1%.

B AN g

LRI R S MR AR AR A T R H PP RE?  (P4)
SR AR BRI R B AR ER I (P5)

2.2 RS

R SRR TS S RSB RS B IRIE ALY (P6)

FEARR A &R AT,

SEV TR IBIT PR B TR T 15 5 B Al R v AR R B A AR AR

KAV STRE (Likert) 54 T e en
R, AR A% g BUBRERAART (60
B — FE A b e, % SRR B 52 B B R LR TE S ? (P9
EEME A NFEGELERG S5 (P10)
184~ el B4R b, 47 2 2R AT G e B T B A7 (PIL)
w, 14D &3 AT 1 asememmmmm  ERiE EUCNREI TR ANE B SR (P12)
W, B R« AR WAL B RS E R AR R A, IR (P13)
- o N IRE TR L T SRS g2 (P14)
‘ﬁ;%%%if?“'ij%E“ I RN E S B RS BT T2 (P15)
AR A" (IR, AR N SL] UM U R DEMAL R AT LB (PL6)
| “59r 470 3 M Rl LR B BRI S (P
Ar 2400 147 . SEFANE AAMBUERSIOWEE BT GV TRIBI R % e LR (P18)
Fz2 FAEMNFERFR #x3 ELRERSHNEGTH R AR NERESHHEEEITS
S FiHEER A5 e /% 15H7 1918 g FE
-y 5% 970 63.7 KE 3.91 0.714 0.540
I 553 36.3 EAL 3.83 0.709 0.502
INFE R DL 182 119 HFREGR 3.05 0.929 0.925
oy Yl 534 35.1 EiEReR s 3.77 0.941 0.868
REFEARFL 580 38.1 BigEiA iR 3.67 0.876 0.773
HFF g8 A B BA 227 14.9 M 3.55 0.740 0.549
18% LA 513 33.7 el 411 0.735 0.567
. 18~35% 304 19.9 HERfPE 3.94 0.853 0.749
36~50% 447 29.3 FE4nik 3.34 0.890 0.837
50% K UL I 259 17.1 BB 3.87 0.900 0.824
SE il 3.75 0.883 0.857
WH , a0 B A B IE I DA R R Oy RN T T 343 0.723 0.594
55?2 HeRAAMRIMFT b, MESEREEN W Rt 4.05 0.931 0.835
T 3.71 0.904 0.693

BARRIE (s « Fhlapp. HifE. fegir
HRALRAR, AFEY o HAR AL B 2 5 N5
et

i2 FISPSSHE T B A X i 25 ] 4 (45 70 AT BE B i
SR S S kB B, 19 I OB B R U
AR & P E bR A2, WLR3,
2.3 HESERST

1) B 2 4 AR 55 W A AR AR B B 2 Aox BT AR 55
6

MR LTIV A5 5 1 R A R R A, A AR R R
TR R AR S PR S e, U TR B
AR I, [ IS B 2 A vy, (L 2 R AD

XA, BEA R A QGBI B (S
T JRBEIRBUAT H AT U S A R
PR, XA A G 7 2 ae e R T RORI R T
LRI SERERCEEP S TV S ERIPNE 2 SAVIN T C R
fiy FHlappss e 2k T IR IRIE

M ARET B 2 AR LR UL, A ARBETE 7 2
R, BRETUEE S MRS REERESRRY
R RRE AT 2o HRR AN TSRS 5 15%
FOMREBIR, ARl 2t W, B
B AR RAE RN R R FH AR . A OB EA
KA, 0TIl 52 T I A BE SRR N A R i

68 | Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



o B P 2 A IR B B B A 1A AR R B I
Mo AAIHE BREMIFREFT UK, I HATE B
T RS A AR 55 /K138 7f B R o A AN i)
W= A — B B TR, RS B 7SR EEA KT .

2) [R5 FE AR LA 5K

WEEESE RO RS, e, SN FE
T RS 56 1) 45 S FE R SE I, AR v [ L R 3
Alpha (Cronbach’s coefficient alpha) . S &M% &R %L
CITC{H (Correlated Item-Total Correlation) . k&R
#(Alpha (Cronbach’ s coefficient alpha) #1715 EHE
. —MmE, CITCHESRA/NT0.5. Alphaffbl
CRIEHA/NT0.7, (HHK, WHERIGEEES.

1E FHSPSSIHFATE M, e drgi REEW], & IifE
FEARFRITEGEE I Y, mT AR P ade Y i) AR B AR
PRI SEME R S, BE BAA RS .
2.4 BEEATH

iz FI SASHR A I CALISH] Lok 6 4% & J7 R AR AL ik
TR EZH A, 53 BAERETHE%e
N 55 R 55 6 7 B M VR S5 AR R . D i AR AR TR )
M, RN G, EER AT
2 FR BT AR AT B AL S A IS, T AR A
AL G TR AL S TR BN B e bR . A 45 R
W MAERERS (GF1) =0.968, HEMA
ERLE TR (AGFI) =0.923, $:i10.9, A&
If. XL EERCTES (CF1) =0.977, MA{EAL&I&ERC
a5 (FID =0.936, ¥AKF0.9. L% EHIMEE
BeRE 4640 (PGFT) =0.536, KT0.5, FIABALER
FERT DAL R

I8 I LA R B R N SR VR — AR B ) HU S R
FE, SRR A, PR Ze\AmES Rk
255 B I VR 45 M B R B A R AR B, TR
PP 23 AR B B 22 A\ R0 FE -5 R 25 9 A B % G 5 i [
F, HABRTRSEENARE X, WLEL.

3 ZrEEWY

ES TIPS GBS 1Y 9) 81 E T (A A Oy
TBTEAR R 14/ WINAS B L 184N [ AR AR I 95 7R 22 4
HIEZ 5 R 5506 R B PSR R, A R AR 2 1]
FEAEST I, i F SPSSEIF HEAT Hidls 7 A W], #L
R rp 3% MU AR BB A AR B BT B, LR
MM BA R PR (5 R EEEX
B T 2 A SOA R i AR R HON0.51, WS R E
P2 15 BN A AR AR EE R B, 7 K15 2

Forum 4¢ ¢

FESE 033 0.35

EiE ARk
B ASENE T A
0.42
ERER%
0.56 0.32
ﬁ”:ﬂﬂl‘fﬁ: 0.39
S 0.36 ADmE —0.69 AAKTIAT
L 0.48 ° S5 i R
TR 072 o43
HEME
0;’:2 05 MEANIL
y : AR
S 2
ST SRR AN
0.83
HERf 0.67 JELratd

B REEHER

LTINS

FERTEBCERE ST, ST B k55 ik 55
EARRNAROTRE, VR MU 75 L S 0 U 1
Shit BT R fl 55 B IR 55 . B2 HLL 55 L TR
55 E BT Do AR PR AT R BUR R AR S5
DRSS LRSS FIRH RS o Rk 55 0818 BAKHE
R TIUAT 1 AR IR 55 JR0E SR AR IR TS, A4 A
2. WAL IRAR. FEE SR GO A T A R AR
FSUIE, NgsRI e S TR

/ﬁi%K%ﬁ? ~

AT, ShoK, Z5E8, 45, 2019, ERITA RIS R R TR TRk
. 9 EF, 34(2): 78-82.

S2 K3, 2016. fE A AL ER T Ak 777K FHESh T I AR T ek L
YR8 R JE. A sk, 13(5): 6-11.

fTIGE T, XU SO, 2005, S ENE 4347, 65T A LN B K2 Hh R

JERAR, B2, 2017, BRI TS5 5 T 540 TR U . 4% 75 >R 43 #r
SRS, T T 2007 B — R MR R R 5 A AR SRR R
REFRIZ IR IR,

FAEZ, #B4R, B, 5, 2011, FFSEMAS RSS2 Al = L
VPR, HE 4T 5, 30(3): 522 -530.

FNHGE, B, 2017, SRS A A EENIFER 7T, S5
Bl RE, 7(3): 35-40

TR, Tk%, HHEZ, 2012. B & S AL AR T RS =
A M. BT A%, 33(1): 20-22

RAudE, ARk, BRRR, 5, 2015, AAGAHL ERENME S K EIZ MR
259 1 B [ 56 R L —— LA IITIT3029 1 ( AR R %4
DRI A )45 Bt 9 327, 30(1): 150 -156.

skwilf, mike, $AS, 2, 2010. Bk F IR AR S5 1
FEHAT . SR HFE, (2): 22-25. 386, AT, I, 2017.
BT 5T A 50 15 IR W BCIR 45 SR dal. 46 2 A g, (5)
146.

JEIEE, INECES, Ak, 2%, 2014, #i BT R ERTA SRR TR

\_ il B LT e OB, 42(1): 187 -188. )

(1EEREA: RETSKRS)

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021

69



70

y
= $ =‘-v

SR
dvances in Met S&T

BRI S REXEBY

m 4% 2RF

S

ﬁ;iﬁj%fh%»ﬁ’}%‘% B, ?Jﬁi%%gﬁﬁgijjﬁﬂ;é\mjggﬁ%,}%& fl{]\ VA %%\45@5@%‘%ﬁa
AEETE, BRI RS R, B R AT 045 A BRI
BAATE, AAOH XL T B2,

DOI: 10.3969/j.issn.2095-1973.2021.01.013

AETHME, A2 HH Rk Rk,
ERAERKFMHRENPIREETH, T2
A P PR R i W 7 2 A R U R T Ty L
. BEAEBTIEAR. BhOEAR. RRm AR A ik
KIE, RGN H WA TG AR ST,
I SE D0 £ 1) 52 R P T 2 R A 3R 55 B
WfE . ROESE, KRR T AR AE B BRI A
£ E
1 BImEETEENABMERE

HIEFEIRERFE/NR, TR Ja eIt R
—RXERHK, A&S5HAEE. XFRRMIIEE, H
SR DA BT H AT AT BSCRE, T DLE e
BRI, MESER 6. BT shim Bk
& TR, MRS ARZ Bk E
Fe, BT R—FEFHRHP R R RA— FEAR
MEA—, HAFERFARERRFAF, Irilit
F- M EER BT R T HERALRT H B+
FEERE D,

1.1 BHnEETFEER

7 5l L1 WY i ) EL 7 S 5 R SER AR . XX
WA EEH AR, TR RS EA
2, EEEEX A R RRS I ER . A
HNEBAAER . s e id s 2, &6
FUSEBR R, AHIRME P TR ER AR IR N .
BB AW TSR R, BHahtk, rs
A H LB T R, AMERBL T LA AR
FEBE R LG BR&, T HER R SRR HEK
LA RSTRES, HTE T AR H SR AR IRIE, N
TR 5 HSEraE, SRR

Wk H I 2019929 11H; &I HIH: 202045 30H
$—1VEH . 1Rz (1990—) , Email: 860289517@qg.com

1.2 TEBIHTEETH

“—HE (HD 2RZMTVHmLEESZE
ERZHT 6, XEERR T ERBSHIRMERAH
BRI SRE, AR REVS I8 I B 7 i Bk sk
B HKESRE, RS ANEENETFEE. WATE
RITCEER 1, AL AL REWS I8 I — B3 5 WA A
59 HLZ, R FriR Mg LR A . PHE A
S, RIESKI T 2F6. ZRERH AL
PR, AEASRRRE By RANR G T H Bk SVEH .

KIEM P
BT E EE

—HIT U H A%

THER

Sl

Bl “—EH®E FEEEDE

“HSHLZKT MMBAETTFENE, ZTEN
L e B2 B % KO0 AR Se e s R S 2
Gt — RARAE ] G AR P R, JF Bt i A
il b, TR AT RSO A N . ST
b, AEEHTHUET S BEIZT 6 LR
HENEE, BREERT G4 s, wlRaeny
iz PG @#SRE A, MM, MEMRRE,
fiE 2 AR i 2 (28 22—
2 BIHmRSEXEBRART

FHE AR RERRH, A ne s Sem & &

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021



B A LOCE RS Tl PR, At
B AR MR, B ERMNEREULRE
SN R B — R H B A AR SR
ZETRBI . TRFHE . RATIRERI RS . HHRE
AR H 5REIART H ARG — A

(E2)

EEESSHE SEASZHE
WHF

i F ekl B AR
| WA

Bl i

R

HT £ S0 4R ik

RIS 1 4R
B2 EREXSKTESRBESKT BHHIERE L

21 SKEETBERXEDERE

P E LN BT G2, 2016 4F gl 20 2
“rpE 2 B GAET , BE S TR R I 25 T A
POARTHY, S JB WK, 20164 H R R R EH
R (—HEB FEFRTENmERLIRT
H, MELIFRAKERFES), TR T A REE
UL 775 FEAR TR 5 £2016—20184F 3L 71 2 9 4
HIETH, B WEANEMS.2 ETHEI65 )75 20174F
FESGMESHR (—EHK « SHLREEZAT
GHRAZEEH, W57E201843 H B Ik HE
H i OB E RGTIEMIELS hEETH
201845 H18H L4, BRI R RS I B 2K Bk
H— “RERT” ELEWERE T HE. b, &
H2AE G X CEFF BN L ERETTH,
E G i Y95 Wi T YO, PO )14,
22 SEEBETHHNASES

ENE L, BFEREZTHZUARHED. R
RRED. [AGERE. KESLEWENTE, BE
BV 64— MBI @ &, 785 RIEHAEXA
WA B, yRYHESZAMERLS), BEE
TP AR 25 808 B, K0T B # LA 3 FF
ANHBEERT S, BB, sifEREEGER, WE
M T BE RS2 ARBE ], R Ay SR BE i B
FEER R GRS AN EREY Hib R 20,
TR — B/ H PR EER . SERENT. LR
. M ESMES, TEBEnemn. £5. &5
MR H, EERS T WE BRI #Ek.
3 HEXSFEESH

FERS, & “HE PETHREIRET

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021 | 71

Forum 4¢ ¢

M5, H20174E9 H 20 H MR #E LAk, FAZH
WX R R G EMFHEFE T H, HhRGES
FaW. HAREH. RAIERY . kit 28
WEFEREE, NOGEELTR)LT A, BHM
B H T BT, Wit i, 7E20204F
3H18H “KEHMAZFRE AR Fehl7 HH,
P EL R IL R 78907 [ v o T4 FRATTE B A K
RGBS HEAT B r—A, Wt E %
HHU H Bk B R Z ), EP20204E3 H8H 1
HETH. X—REHERET HERIEHST,
MR ENE £117.0 75, 1 H RS R0 E
N Z SRR R SR 0, A S ke BRI S
TR A (= S BT IE . BN, 52 AR R
(VAR H B, X — YT H WSRO B 1 A 32 B
HZ. ZEHEF R RE, BT Ny PR LA
J7 T

B, WHREARS T HBNE. SLE0
AR S ME R IE SRR, B HTRRIA S
ALK ZE B, W Bl isL @ 20, MR T
A 232 9 A0SR AT B PSR T H R B, A
FRE Rt geie; ik, SIS RE T F Sk
IR CREA IR, AR —— R IX LS R
FE A AT ARR AU N 2%, Bk i I i AT 6T B 5
T, RN 552 A5 .

B, THRASRS THHPWEE. SKEMmu
RAMETRE T~ ERER, fhaasfHF
KBRS BRI R S SR T, NEANAE. £
NZER ZAYEREX RATE AWM o ARy,
REHE T BE 1R Z AR R — AR R i BTk 1)
T MU R E 2w, WEERILZE LR M
LA H P28 TRZNE I 1 BRI

&E, THMRIEERS TFRZMA. Tt H
WA, SEERFTHBEZ ORISR E
W IR RS TN, AR AE 53 TG 18 AT A BE 43 i A4
FERIRA, #EEILUUANNAE, XRAEH P HIBA
BRI RSIEAR G, BEEIRS T2 2 H I w1
N> TR B S G AR GG BB R e 15
RWERZ AN« RS AN i I K.

4 Z5iE

& 50 T W o (1) EL AR AR5 H R AR DL EFFA
WALN RIS —ME L, ARZEF UK I EE
NE: HRAKEHES . BRERKEERS . ERK
SEMIIA S, FHAS T A OCE BEAT A A
). ST HSEHENZIE mEREE, DHS



REEET WLV

dvances in Met S&T
iR FER MR, A A BN B I AR,
WEAR T — & I s A BB &

B, FETARBARIRSER, AT KIER
i AT B R IA KGR IRERE, Mk
WA SZ AR A AT K, WA HKR, #REIERMR
F BRI RANRE ) 02 BRI IR, S m i 3l
HAFFERAEZ, DRSS WL, e BN AT
PR SEBR RS VERT: ey H 535, e ARG
HzZ5#EMS 5, ReEfTHRE, B4R
FAE BTG IEMAIIRSS dh R, X0 T B
LS A A A

R, W, ESE. 2019, DL 4 BLRE N BIER T HERR S BRI 55 BT
. OHTE AR 7%, (10): 3-44, 58.

H, A, 2018, HF RS SR B R E T AW
X268 AR EAR, 7(5): 51-57.

TR, Bk, BLA, 2017, M EIRES R EAAERRE T
FHWE I —— L — BT & 9. FriiRa 7T, 3(16): 33-35.

TFOE, 2016. ELIHEAPP T (4 R 48 EREAI4R. i [ 0F 70 5 11,

(4): 142,
Rk, 2B, FHAIT, &, 2015, A BT R sk, T E R
(f5 2Rl |, 45(1): 45-69.
N J

(1EEBA: #3X, BEESKBRSHL;
ETE, BEAEESEMRAREALEE)

(L#6T)
4  BEEITIL

ARG T — kT S R AR SR
AL W B YN iy N0 APS B R R IR e R DYAR|
BERL BRI IR AR AR /N ROBE iy 2 i R
MGHAT Tl o @k RIRBAU J7 U 78 1 O )
FREE A ERR (R, MR T K3 = Kbt )7 K XU B
ML o R SR Ik SR 43 s Wl . 3 R =R R 3
TR ERR . AHFEE AR T T ORI KUK R, B
Z HIRE AT DA PR ok . 1) R e A R SEAY
e, BA MR HRWAZETRNRE, BT
USRS, A A KR = 4E i s 2)
T R A A 4276 JE Sk 86 o Ao o R0 58 44 % 1) TR
B, IR BRO IR MURR IR IR KR M XU L3R AT
o CHSER—RXERFEITNGD , ML
SRBEAT BRGS0 RN B AR A, DR S AR TR ORI AR AU
PR CHARRR RS [ ) AIES (R4 TS R
WA TR Bk 3) B KU A IX M 1 AR Ak 2 %)
B AE T B AKEJ7 ) b B o A o Frsg i, 25
BRI TS R e T2 ok KPR AN A R s ] A R,
TR T SR N IR P K iR R A R ) S Ak 7 R B 1 A
B = R RV AL, X AR S R PR TR
FR

KB A [ SRR 8 SR EF SRR K
IR, O AR RRTE (F25.7°N) A
R (4092, 3520, 2640. 2130. 1990. 1975.
2088 m) EAHLI H B Gk, FEHEIE A 12
ANHTH E B . HARMN % & AEL R ZE R GRD B
LEIL. ZUBRAEHEIL. mEEEN L. T2

BN 2 GRS B CZDAMRIB ) K AR TR R AR
o BRI, BRT AN KB T IR AL, Ko M5
HEg 2 hmpHE R E RS, 5 LA%
B oRVEME 9% HOBTHES . HIEREK. B, i35
T8, 15 X B L3 it I S (R B SR AT SR K
ZEBE . HAT s s B L E K VE P TR A i T
AU AE AR #6100 kmZE A5 HITRR VLS4 — R I I
HRR S o WIRETE L _F e 13 /K T 8 ST AR 2 WK AN
ASORHRE T LBk X 383 3 I e A 5 B, ek
LS SRR R

VRN 52 \

Eey, R, M. KERHLIZ KURFAE 2047 Bt AT ROSZIA. Hh I
25111/ %, 2019, 43(1): 50-54.

HORZE, B, ANGUE, & HIREER S RERE R B
PS5 AELRSAE. )5S %, 2016, 35(3): 597-607.

Wi, fE RS, BXBRAT. 1971—20104F 2 F KH A KUK A ESE
TR, TERR: 529w Hh R R i 4, 2012,

Chow F K, De Wekker S F J, Snyder B. Mountain Weather Research
and Forecasting: Recent Progress and Current Challenges.
Berlin: Springer,2013.

Durran D R. Mountain waves and downslope winds. Atmospheric
Processes over Complex Terrain, Meteor Monogr No. 45,
American Meteorological Society, 1990: 59-81.

Pearce R P, White P W. Lee wave characteristics derived
from a three-layer model. Quarterly Journal of the Royal
Meteorological Society,1976, 93: 155-165.

Scorer R S. Theory of waves in the lee of mountains. Quarterly
Journal of the Royal Meteorological Society, 1949, 75: 41-56.

Xue H, Li J, Qian T, Gu H. A 100-m-scale modeling study of a gale
event on the Lee side of a long narrow mountain. Journal of

\ Applied Meteorology and Climatology, 2020, 59(1): 23-45. j

#
&
#

({EZFBAL: BEER, PESSHFMRERERSERERLKE)

72 | Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



iRl FE R

B A%

History ¢ % )%

MHEFEIIRSER LR
TERYER 3

PEBIAFER, RRELNFAT R RT TIIRAMFH REHZ—,
TR EHRA T ARNE, RARIBAZFLI#.

DOI: 10.3969/).issn.2095-1973.2021.01.014

201 2020—304E K, S5 SIEITRE T —
DI 64F B K FUBE . SR & MEPE LBl 25 5003, &
#ANZE L HR. B, TR TS (KD,
WD Kb, AR, Bl AR HELL K
Prsy TGS . RIXBEESEINZ —, 2
R4 [ A3 2 B T R BRI 22 557 S8 0 B T G AT R
R MEHEE, B, BB S B
RELTERTHIR . SRBH AR E SR L SR 11
T, BRENSEEN T — N AR 25k, £
PR, JbEE. ZREEESL V10N R CEFEILX SR
wh) s JFRE T LA E RIS, I E 2 W
WA B R REEE, T KERS—
TAZMMBRL (B2, B3, Ao B RIE )
RAFMENF R B0E 1 S SEal, JFoNHEE ) E 4 E
THRAGIEBN TR TN .

B HEERRLE

Wk H Y. 20194E11H2H; &R HIY: 2020427 17H
H—1E%: XM (1975—) , Email: maylee9019@163.com

1.1

E2 ZZ=HAEIRIAIER SRS

B3 xiTEEREHEERTRBREER

ERAFR
deE
S

19264E K, Fif ML RIS 2¢ . Hb PR 22 K M S0 i g

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021

73



SELE VLV
dvances in Met S&T
(Sven Hedin) {82028 fuook e, $HAE+ E G
AT RS LRt R TS . )
RAI TSN AR R R E T, Sl db i 4 WBUT
HHZATRIZEEN AT EE 2 FX S, REMS 2
Bhiz B [ AMEATLEDL, 5 S0 s BOR P R
S I P AR E B G E], o weh E KANE B, b
BHER S, RESAAEPE. CRAWR) EH
MR “HFRE S NATL 2 H L on, Sk e EaH
APEEFLIZ K, BRI/ —iiTZ. 7
1.2 NG4ER
EANEFEES, I AL R A R B E ARy “h
M7 o ERXERRR2T A, Kb aFEEIbak
FIER R IREZESHKNN A 74, BEARRE
AR BRI, W) PR R AR A e, 2R 5 2 FIXIAT
Mo AMHEIRLTN, S A E HH
1.3 XFS&4A
IR 22 A [ S A\ RGBT B), RAE NI
FEE R B b S 2R T AT s R R S S g2, mrL, 3R

A G HRRFERNYIE. BREBH R TEN
RAEE S G E SO L, 10445k B 48 E s 1 R
P IR R TAE, 444050 KRR AR 7R3 2ok
TAE. 2T ANEERY, 1SN SR RLEEMK, i)E
EFEEE N (BRFRNZE ) #0102 MK EE A
Luli, RN R WO AR, FEA KRB HL
HOTF R s W, SREUCK = St S R k.
2 B&A=EED
21 SREWMEIZED

SR A T RITE N 5t L1, ERT§E % 6
v, BPRgEE. nh&%., ik, HIE. EE. FH. 5
TRGRHE Y RFERE, WBEMRGEERK, HAR5uN
ERWI S, HaE e TeA I X, BN S AT
gy, HrEERAEAF L (Rt « BRI EE S
RS AR L. EE AR SRR, . s B
ARIE G4, AN R

Fub A NAAERLIP S .

19304E3 H, XIATHE. 2R 2 &5 22 i 1 1l

Rl PEAEEIHSKE

=) e IR opee
o eI T F AR, (A IR P A B S 1 R A 5 SO 0 S BB . F
Lo ASREEURAE 192710 e Ta e e 5L s B R HI19204E 10 ] .
2 it 100862 it AR, . SRS O B, (T 10236 51 RN AT T I
3 A R B 10282 TR AKBAHE Y R, B S bR T S, SRR IR, 2682 m.
B B SR AR MM A T102845 5110 F ML B AT A . ks
4 3k 100866 AWML, T RERE2 1 m, SR, BER R k. 2192047
e, 57 4 R
5 BEEEUME  1008ETEE LIS, (WML LR, SR A ESA00 m, I .
] P voopipeyy VT BNV ASH 19F KB, It /R R P BRI, 91, 3
GBS M ) B R B TAF . 1920488 F IR e BS T F A3 A 203 e 9T 5 B
» i teosaon R TP AGERRAE M R AR, SEULAEE S R ARSI, 192947

F BRI R VAR o

R ARG BBy, B YOI A ) AR B U R L R S AL I R R
s, WRINECH . 19294 Ak iz i -

AR Sty A T 9 2 2 A AR AL ) P S AN R R G, b hAE R AE3600~3800 m, R34S

8  EREE-LRMA LSS KRAFE19294EHZ

o ML 10205 T oo0me K, sk .
10 T EH 3 192949 H MR 25 S A A, B amAE U T A FH 25 5 A 22 M S RGBS TE RN F Ao, KENE19304E1 H JHaa Wil .
1 G 192949 H MR G2 A, B gm0 5 2 R A8 IO AR R AN AR E M 5 3 e 3, R ENE 19304 L A FFAA LM«

[ B . R B RA4 0 i T 1 Bl
e oW, AL hEE. MHESE, KR #
ikl JEFEL . AEAR L ORI ¥, FEEM R
IR BB GRS A L A e A L W, A
S -
22 SHRAUFER

RPN S TR, REEAT
I, BB A B TER, TR 2 XA R
o HEANBTER)E, T S B RE BUROAS L
L SEACNAESEAT R LN, ME— RO BIANER TG, 1%k

B S, WFE RN, 193143 H i, s F vk
BGF AT G, H 2 i A S 5 B R Rt
Friikin 2 SAIREEAE B, BRI 7 5 2 /AN
A, DA R E D AR AT W 00 ) B
e BB =K, 3l 2078, 14K, 21K,
R TEJ A& W, 4 R AN I — R R = 224K
PRI A07—090S, HZELEL7T—190 3E —iK.
TR AT XSS S ERTRBIEER. &
RIREER. REELER. BABKRER. BER.
BEHILE. KEAER. SHAEER. AEAIE

74 | Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



. WA AER S MRS,
3 FAIHEEHFESKHEL IR

Wi PE AL R R 5, R TR E SR Y AT R ) R
AN KRR FEF RGN 2 —, FFRIIEZ R T
e Es, RIS RINM I . IREEE
REILE—F RGN GORAME A J5 R TR BRI A 2%
PRAET A ME RIS R BRE, T H R AR KT 8RS
GFN R R B A FHOIERIER .

3.1 EATHEEMSKERNES

Hh 3t 2% 8% [ E B SR 1 S50 B 5 AT A LR
SRR B SRR RO IR KN . — = KB iy
T BRI, ARILTESS SR SR A E AR
TE~ RGN AT WA T . W 52 &
A WA et I BRI ST . R HEH
Mo fG fE A 5B 101y, A AnfErgaE. JbEEAnL X,
ERE B (B R BTk, 82 10 B 88 2 Hh 2
AT REMMEAR BRI, IR RIEB AR
IR BRI R TIBT S, fRIEH %A
WMEE, [RRuReA IR W TAE, ==ufh. FE
. Fk. mEFHL461930 —1931FES 2 My, £
R BT R ISR AT (B AT Bk, sE
LT E RIS 2R R X 2 S S R R,
X5 HT R E RS %, FRER ARG
R A 17 R AR A . DU 2 A ERiR R
HEATHR ST 5 JEuh I R AR ERIR S WSS, 7R 5T
85 J 1 IR
32 BRTHEBERSHWERTS

SGRH R AT B ERIEN IR E TR, X HsE
KA FEARE 54T 00T, ARt S8 — O B X —
PRI X ) R AUER A T RS RHPAR. HF
M LRIEE, KR THETEREILRERZ RS,
R R R R A T, XIATHE. ZE%E 2 2 B
b, xR sE R GOEsh sk iR R TP AL T 01 (]
4—KEl6) .

XTI @A E R R, ERFWI TR L
fE, HRRAEVE R R ST ML XS R, AR
TSI — AR, SN T A . Ath e
MR BE, KIEE R R R SRR 5 —
Fokl, #5 7 CRINFEESINAKY , 1931FERKRLE
6P (LI RFEARZET) BB ZCEF R T
R R A SARERAE, WK, B —H
B K EAN A 50~60 mm, {HIL LA ) K B i
LRI HZEBRRAZZE XG0 K 1L 7 R K

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021 | 75

History ¢ % )%

B4 XiTHERRIIFDILIL

E5 XfTiEERE AR

AR AL I 2 45 . 05— Gl S A% A
R R ZHED) WITEGH 7 Hr 1192844 A it
e G SR LX) ARERAR A E 1A
MIZERILLRL, ARSI FRK. XA KGE. iR
. mnEUERALTESE,

258 2 W W R A SR S S 1 A
Rt 2 Ja SR8 AT T 2R <l AR i g 2
uhi, FERELEJEZELE I IX AR, JRE iR
Ut e AR TH LI 55 o At £ 7R A2 TR AR PROK 2752 A5 35 1]
R AT SR 82 B 22 1 R — VR B ) R A
e, SEp T HM RS0 RIFEHIRZIIFTT) -
R SCR M A BN )RR BURE, $H T AR )
R E I L %k EERRAR, NIRE AT Tk 51 E
TIRSIR A R AR e AR FEW ] DL gEBRIE,
FIL A BROF A 5 K B IR S BEK, OB AR T



76

]
= $ ="‘

SR
dvances in Met S&T

E6 XfTEEEAR
FEWIRAREMMIW L — THh, 19344, ZE2
FIH B O TSSO B Bsel, 7E8E R R
BRFT (RIS TV IS KR A )
—3C, FRHAE R X RS AR B SERI RS, 7
I “xfpEAKREFEAREATR RS, mMHL
BT RAE” o

3.3 EFRT—MUHBIFAAS

2R, W 5] 58 1 BN 0
215, —EZETARERE—, 21 xEEER
HlG, AWARVFEHETEERE T/E. vEHR—P
TRBREFITAE, HEABURIEIEA4 i 43N
ERAMARRE, Ja X TAEFEINREAE . #5T
KU, HMAEGEANEEBE: M. &XwEh. 5k
OB ER, BAERE,

BEE Y A AR TR EE, FRAEXIATIE. 2R
83 PRI ERE TRELMMEARFIE, ANBLER
(BT IR BT R RN 55 FI e A 38 2%, &
SUAUT L IRIE S AN R e KT M S SRR T R
LIS G TAE; BER. BERESHKHETER
SR G T AR, AR, B, BRI Tk
b Je 3 BB A L . TG 1L RS AL A
%o FIH . & P HL S Rk @ L RO, 3 H R
B 2 A T SE . 19304E3 A 5, FTE S R

E7 ZREHSKUANIZR

WL 5 2 4 2o BT R 2 M s AR R AT, dEAk . FEZE. b
RGN E L A B G, K& 1 Ak
AW

AT “WBMSEKRE” , AR E
TRBNA, W74 ERERHEENER. R
FNA BT
4 INGE

ARELERTHFEFBE T 7S B, —
R R s R Rl R e B, Hb T RA X
WASAARERMER— ol S, —RBERERAN T
TR R & W T, AR
VFHETHZENN, 4 REERWNTHE T T2
H; —RFERERW . M. NJIRREIN KRS
R ER R HE R L E A BTk, A N
O VR ERABZAFEBUF RTINS, B
R ARG, AR = ARG A R R 3T .

B WMBMEAFEXHFO, HFRALZLE
1. MR RHEEFLSRR A RE-R S
W, BN, XPERHMBETHBFEAFER
SCHG

YN ~

XIFTHE, 1931, KL EFEE IR K. Ll k2 ARZFEF), (1): 1-9.

XIFTHE, 1935, PHALR} S ERH 2 R % TAE. ik A Fl, (19):
13-22.

XIFTHE, 1937, itk S IE LHFHFEF R R, KR4E,
453-464.

XUFTYE, 1982, FRRES S = H+HAE (1927—1982) . &0

2 43(1): 10-13.
N J

(1EEBA: FBARMEEF L)

Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



Im %R 1L I

FY-4A AGRIFAL SMEIE IR ST EFRHIERIMA TR,

Fengyun-4A (FY-4A) T A j£20164F1211H K
R — AR E IR G PR, BiR& T eERRE
LCRUIERAL, AT B2 pE i e 23 FOG 1S 2 H 5 4R 45 2
T RAAMGEAHIMEI . MR, 2@ iEHHn
BAEEHT (AGRD) J2FY-4AT 2T G H 80 1) 5 B4 5 pl
BAES, HEAHT =M, HFFH w5 5 5% 26 (10 R AE
BT RAGEFEIEEE . AGRIFILL AN SHE i 2 AT 468 1
B RO ER RS, SFY-2 ERL sl WA e e st
it (VISSR) MLk, TCILTERE EARE . MG E A2 5]
SR TMYIA T BENE. FY-4A AGRIFIEFIZITIR
AR _FER S bR KCT RS R PRAl 20 AR I 7= 5 N
EEE Y -9

E xR TESZH 059 ER B KA B AUHTTF 7
iS5 (E 201948 H 14—22 H T FH I HL X I J& 1 Bk & 4k
SE R RS, O JE AN RERC % 40 4ME S (CE312)
BEAT TR K L S N, 3 1 R A A9 00 P ) T
s RS e hE A R R R S8 <
WIROGHEEE . RABEESHNME, KT T St
PIRAIRAS, 4G KRR (MODTRAN 4.3)
F-B A P Al 1 R 5560 B 1 ) SR R 4L Ah JE E 5
SRR s 43 BT oAl KA S A A AL 1) e i DT i
%, U ML TN R S TR AR RS IR B e B DG i %
SRR E. 21541 RSB R % HE >, R

........................................................

B PARR R X IR T SR AR X iR B E A R

TR IR R M Fe — B2 W T
Ko TLIF BB G VR AR BL— A7 A4 o P K B il s e
TR R, ST R RURBETIRE, T T ReEs I RO
JREAE AT s FEAT [0 A T MR o 45 SR T, o IRt e 45 1 AU
B KT 36 R R B 42 VA 4
RINA0TH. PR A
OHIBIF700 hPald I, fin#k
I ELBB AR XL Z AR E
1k, BRI AE A 0 R g
T RS A i Y5 v 0 o T A
25 15 T LB FE 51 R
JEEAT I U A TE Bk 45 7 v
HIAN R BB (I#;
TR A KOT B0 BE 51 AR FR I E AT 1) AT LA BT R 30 € S B
B KABF965%,  (EGH JAT k445 A BB FEE 1) o ik v ik L2
o BEAETE BRI BES BLRE S A I E ), R AT i
AR BERE, 2 d i FE A -

JNT00 hPasxe It ek 45 Vs #A T B 52 51 2 A 2 10 )
HORTRA, AR AT ST B B R B KN 0T, X R e 45 T A

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021 | 77

Reading ®) 4%

Bt 25 K AT B BT FC B 1 #H 7k 4055 R ILFY-4A-AGRITE
8 H 18 H 12 F13# AT A1 i 1 1) ~F 34035 5t 22 9 0.12 K
10.61 K, 7E8H20H M52 iff i 25k /N 2] —0.01 KAH
—0.48 K. iZiR6 45 B /£ T FY-4A-AGRIGEbRAS 7 3Rk
(1IK@300K) , FW]HATAGRIL AN EE B A B 1€
RGP, H TAERGL R AF. 58 bn il 56 i AN B i 1 23 B K
PR ASCIR W 22 S A2 R M 3 S S R4 ) R ) oG B IR %
For i RGE AR . = R 5 s 1 SR T R A
V) R T BEAE S bR TAE R 7 % 8

KJH: Hu Y, Zhang Y, Yan L et al. Evaluation of the
radiometric calibration of FY4A-AGRI thermal infrared data
using Lake Qinghai. IEEE Transactions on Geoscience and
Remote Sensing, 2020, doi:10.1109/TGRS.2020.3037828.

(W EEZ HKiF)

........................................................

1R R i FE AR AR E S U T i BE R G
JUFBA 5Tk 2RI, U A AR S IR, 6 h
X R A 2 D 90 PR 5 R ) B ] P03 2 FEE 9 K 1 T
FIEFIR R R R RKIBR S AL 5 RSl B
HASR A EE R R A, X 70 o AR

D2 AR IRF 700 hPa K& & (£45: m/s) . ABRTIRE (F1EK; 45 10°s ) AR EME
#45. 100s7) GRS B R EABEYEE

SkiHE: ShenY, Sun Y, Liu DY. Effect of condensation
latent heat release on the relative vorticity tendency in
extratropical cyclones: a case study. Atmospheric and
Oceanic Science Letters, 2020, 13(4): 275-285, doi:

10.1080/16742834.2020.1750942.
(W KEF %iF)



TEBE

H
dvances in Met S&T

2020%F ¢

E—H

2 WhE: BERERLSKIAK: WEELIE (GPM) M=
WM BGIE S M A

4 ERRE: —BXE. —KEM—MRE—2019F K%
gz

7 XY, BHEE, BERE, XFE, FKAE: 20195FEE
HEITR AR R R R IEHHE

15 EES: WITBRE—@#LUTEERFRPOSRAEL
WS RIERE20 ZHAAE, KHH: 2019E MR FEES
SCHkIE SR

22 fA¥{s, BNE, BHE, BT, HR, 2T RAKEHILE
S&IERESER

30 TEE, DT, ki, K, BER, BAIL: “B#H
RIS FEFINRLISE, 2SRENEMEESE-
BENHEITMN” MBS RER42 ETLO, HFA%, B
HE, &, %, XBE: SSREEREEATESEA
MR

47 K3, BRIEH, FMERZAS: Wb REIZF & T2k iRk
Ittt

54 BEtRER, XER, FRokE, Bh: A% KPARSHERIATHL
HFiF AT

58 Hkik, #HIR, BEHF, BHFE, LE: CALMETERR
B SEL 7 BT AL it RUAREE IR XS L 5 47

65 X7, RET, B, AKRY%, =HE, TiF: 2R
RERGHRATME W ZK T

69 B, 7liz, sEEsE, k%, BEE, FE#: TEALE
SEMEMRE REEIT

72 TERE, RBE, ¥F: EUSREMNEEMER

513 BEEAEE: BURARME ( dendritic crystal )

$SH

2 iFNE: REEEASELE BRI AR

6 EPRE, TE, BPEM: AREWSE: kRE2020FEAMSHE
FE WS RIE

9 PBREF, ZBRF]: GRAPESZI/XIBESTIRALI10ELRE
[ e

19 BR¥BIE, TH, &%, MEiL, XxiHl, ZHE: RS
EETIRRSHE

30 7, REY: EATHRSITFELERAMARAE

42 ¥REA%E, #43, Brian A. Colle: E&8EIES H7EILESkH
HES MRS HHIR A

58 Ei, KT, kAR, EE, BIEN, DA EAHBEE
TR IR 2 R A R AT 55 mh O R R 4R

65 FRESH, FNELI, BER . EEAWRSRES. T, XS
TR IR AR R E

75 #%, BE: “FRBLRE” 1 AHIRMEETES” G4

79 I, XE: SEMISERRATIENHAR

83 E&£H, W17, KE: KSREXEZWELEARIEETS
SEIANABEIIENBTR

K

87 &, 15, &R . SKHMIFULEALFRETIEIR
R B4y

92 $hEF, EBFE, KR, MEKk: MRHRIMNBHLEETR
7= AN E R R

100X%s, XIZ, #H%EF: §
R

104 70VKES, &%, #iHE, BE:. PESKBERINXESE
AT BMER G

108 MBI &, #NKREE, BE:
R

112415, K&, KEA, BLF: MEAXS “SHZAL" B
ERRIEHR

115XZ, XIE, #&FE. SKETEFCWRRIIELN

118 Bk FE, ME%k: RMSRBEHELRNES

120 AfE, MISHE, IXRE: SEHITEG LU AA ARG
BRI R R —— L R A XU F] A 51

123#4%iE, X, XZ, X SKEREUSEHRMRLRT
ERAFIEM R

125 REHE, ®HtF, B, =M . FINKSKRETENE
SRS REEME

127 XI3REN, E/NB, E4O46k : SEHIIBHMEANFRESES
it

120 %4 . IERIEAFRIZFHITERS— (IEKRE
Kric » A6l

1325 FAEE, FNVEFRS: XIRMBEEULHER

13 3kfR, EAREE: FTRAKkW ( tabular icebergsitable iceberg )

BISBERXRATAELREESE

S&HIIASEERUEEINEKR

E=H

2 Mg SSNIE: HRRESSWNAFFTIR

8 PFhEEYE: MR ER

10 3B48, E/ANE, TH, TWE, I, 5.
KRR

21 EREE, TER: AASITERREARRIRSH

30 KREE, T, W: LEBETXEFUERSEATHER
ST

36 MiFE, SHF: WRIXEWEEVTEMOXELTILEF
MFE AL

43 BIMM, KBS, HF, D2, EEH: NaIEMEN
ARFITENMETA%EH

49 By, BHE, I\EFH: AMDARIEEBEXRSFHRTH
BT,

55 HIE¥, B8, K=H, K£544: 1961—2016FRHAFRK
Wb A R =Rk B $ At = TS AE

62 ZE¥, BE1E, FEX, Hkil: 2005—2015E FEK
HMEBRESVIRET N ST UAFE

66 KE, TEM, HLE: RESBERE4EFHTUSRAF
BEXREHR

72 @ik, T¥, BN AESSFESKS: $X. WEM
KK

74 %A, =5, AR, &5, =EH: BEEESKNEE

FRIBRLN

78 | Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



EREMS

76 ik, #HIN, RR, FMRE: FRENRKESSEMAR
31 %.2016—20184E $iB45E . 5 A

84 T, RB=: IEI7ERNEEMIEZTHAFES
89 WEMF, BRE, BEF, TESF: 1960—20185REE
HMESEFRFBI R EENTHRE

96 HFHE, X%, FF, BB, BfF: FREESHEH “NWEF
S BIR

99 b, FRE: AENMR —RFEURTFTELSHON

107#5f%, XE, TE, KIGA, A ZRiEEE# 6 RUEHE
ST

M7IKE, BFRRR, WFE, #FEill: EH2015—2017F&W=
B4y 75 5 RS R EAFED T

123&E8, X%, #HE, TiE: AHEERUESETMETF
HIXEMR

128 B, FEE, #rE, BRAXL: ETFLandsati® BEriEHTiREE
HERTLHE

133RR, RERE, BF, =F: MNAXEEHEARSTER
TR R L X PEKkER

138 WM, BEttsZ, BEirfh: EMRTESCEHTSSRETL
HEAE ST

141 Bxzf, &g, Fmm, =&, E25: EHTLERS
—AR P E E XS LE DT

147 Bf6, &G, REx, TH: EEEESSKHBERKIIZFS
£ B HEIERRR

151855, T4k, T8R!
a5

154 K=, £, TR: HRtERSZHOHTEEIT

158 3 Kifk: HETNRHIA A=

159 FRHE%E: BATAMEMNGZH: —HEREENEE

160 T —il: LRXEHRKFETHRFIFERISEIRJohn Houghton
K7

3 MR, KEE: #HHE (tidal prism ) SREEENLNILEN
(TOMS)

LA SEREMEESH I

)i

2 /g BEWRN: NASERESBEEREERNEER
Z

7 BMRSR, BE, 2N, 5% PTRETIRRREEK
MRk

15 E&#8, TF, Fiud, RiFHE, B8, ARMAE: HE
FIRE F T R i (X 45 P SR vk TR 77 35 R AR AR

22 IHL, TFF, B, KW, B5F: BoREsHTER
ELEARFHIFIFERE RS HARLE N A

28 FPH: ASHEREZTE: —MEHRIER

37 FHIKiE, KiEM@R, ZTTEM, HE, KR REFRGIRE
M ERE IR RS

42 EMLr, KEEE, B . REKTRESSREHSUE
W ENIE T — B R RTRIZZ S A6

47 XAFZE, WEXL, RBE: RURESSKEGSH

51 BHERZE, SKEE, &, HEE. SEABSHIRXSKET
WIERR

54 KEME, |H, KEE, TEFHE: 1965—2015F B HEK
T4

57 AT, R, DER, BKHE: 2 IENSHREEE

Advances in Meteorological Science and Technology S&EHE#RE 11 (1) - 2021 | 79

Reading © 4

BEXSHESH

60 FigfE, ¥, M¥k: BEXBHEXET LI s
B 5B E—S T ERREEI A 5]

64 BRZE, THM, RWl: E+ELESKTIERESS
S LRI EE (HESSKUR ) TENELRE

67 GKTF: BEESSMA “21ttEiELZAZ K" BiX

68 fMEE, KiF: BHEWET

70 k&FIE, Ewt, R, BX, BHEHE, RE, R, K
NG R BRI RS SIRH I

74 FREA, BRERE, BRIHE: ETS0EEEmSEEERS

76 HR®, TER, TEE: BEHBRESIERIRMEKBEHE
REME

83 ZEf: EiERMLATEEITE SR R R B R AA

93 KWL, KEFE, KA, EFF: 14095 EEANX “BD
B RS E AR E R

96 HEX, RHR: SENEEEEEDTEEMHE

1025p&#, BT, BREL, M. EEEMAE ST
5igRX R

108 =/, THE, R/NFE, HRIA: ERZEPEZEME
% atimi% B R B AR R

11424k, XN0E, =0, KEE, TXE, &5, ®E: I
BEEBETESSREPHNN AR

120 EEM, HEE, BA, TXE: BEATIAIEMES
e 2R 55

1230, BRBH, XEHk, FT/NE, E£BF, 15, Kis
F: EEYEFHTEASANLERERERLFT

128 B, ZEEIH, #HRoCER, R, =, KE®E, BRI, &
M BEREMNATEERERIRMNEEXZhAN A

133 EXR#, BELE, BX: ZHEBSEREFENNASNHE
o

1375k, @MEEF, 1D, TFRE, 8F%, 7 “K2ZN
FE” HERERIEELS: U=TEEH/NX AF]

141 X4, B, BRE, Gl SEtTtXES— kb
ERR|EESNT

144=ER: BESSRS “BLafz” BgnTRSHE

148 FR/ANGE, EHE, BAE, &5, A%, £L28: BHEX
RERSEREIR

151EEBR, KEF, 8, #5¢, 5iF: BEEESKAN
BAMRE % B

153558, DRE: ZSTERSENRASSUNIRERE

157 #BFRLT, SKAELE, EXFl, HAPE: EEEZXBENEIRE
(NSSL) XERF=H o

$13 5k fR, SKHF: Sprite AR INE

Shi

2 iFhE: SIERGEHESHUBEX

7 RMEM, [IE, SFFE, TRA, BEE, DAKN: RIE
KiFBELHELEFH R

13 #Akk, T2, BEF, 58, HEE, BBA, BEN:
ETMICAPSAT SHERMIE R TUIR B RERE R KIZITT S A

19 FKE, BT, B, AL KT REREITERAEH
W&

26 =&, R, #hBE, 1R, 0, B ETFSKML
HEHIEREL A IERIZITT S EH

30 HIE, ERF, BE, BN, BANE: RIAHIES7EMNE



80

TEBE

H
dvances in Met S&T

KBk T L 41T

33 KF: ESMSRIGEMRESERBELBRURERT

38 FEI, RE®R, BEXK: XENRBEETLEESZAHERT
ERANEKRERE

42 AR, HHE, TBR, WER: ERTREIIZITHE
BAH IR

46 T—il: OSSR EIH, THETRR

48 AFkF, RS ETRIBEESKSEHRRE (HUBEX)

52 AT, Mk FEERSEUSELRENE

58 #ASE, ML, MEEN, %0, KL, AT ETRES
S SRERRBELRE

68 Z=tf, BfF, EE, AHT: XIBEEESKER
HEASEUS AN MiZiTEE

77 BB, KXE: SIKEEESKBEIMNALE UL ETRINA
IRIBEIMKIEHE IR

81 |R&T, B, W, NAFE: EIRERKEEET
1 2 B TR BR BN LR 43 #

87 &1, MEE, HR=, BxE, 1FKk%F: EREtiE
REMNS BHEEMIZIZEE NS

97 HfEE, WEARE, IR, £, XD BEFREEAX
& AR ST REK ST S R E DA

102=/#, BiEHE, B4k, TEE, HMmiL, FE: CMIP6HE
K#FiES ( SSP-RCP ) ik & H 7 isaI R A

110k &E, B, &E, XMEA, 5. ETREKRERDE
KRR, iRENEE RIS

121 Af#kF, BiTE, BT, T%8%, B HHEmEKE
RSB AR BRI A N AR

130t H=, REE, B ETREBRALESREEET LS
HERAE RN

138k &, B, &E, BF, S ETRnEBEnER
A4S RSCO,E E S i i R B HHE

146 X5RE, ZMmm, T, FHH, L, TR: E60FHER
RIS F RIS ERE SRS ES

153 8k%%, KAE, &, H$HE, RXE: EREH EEY
B SSENT

1658IREE, RER, BRE, W, BEE, NEHZ.
SRR HIEE T

163347, KA. HEARIESER It EN T

164 BB, AR, XBEF: RUEMEAE, ENFHYETHE
Hae B SN ERRRFAR—CSERFFBIELIZE
FNEETRBEMRKERFITS

169fEIAE, KL, FRIEM, ERl: RRESFEZEARILER
[

167 M, T, EBEF, BT 2020 KL FiFiEmERN
BARIEXE

TR

L

HFES

SB7\HA
2 VFhE: NEXRAD: &Eit “Hi—R” —RSBZERUEA
HESSER

8 IKXE: WMOER70%F: HESKSHHRLRLR
11 AR HELUTEESHRPONILRESR
12 TERRRE, ZkBE: XERBBRREHAURSHARSIERAN

— 102020 £ EREFAZRE

14 S5E%&, BiLE, SR8, W%k, $#B—, TFHE, KK
B, FERWY, XiE, BFFK: NEIEERSZEEZSWNE
HRIEEXRSEEER

19 #kEH: BETRTMEFRRBIE—SSURLMNETIEHE

23 FHN, EEE, BEREL, WIX, KSH, BEBEK, AR
$5: 20204E5A31 B ILBRBE L ETESHT

28 HilH, Y, BEE, BEEE: ENERRERINE
RERSIEST

34 FREE, Mok: 2020EERPHIHAAEETEREE S
MEEBRBRSBFESHT

43 FAE, ®AE, KO\, B BERAIEESL—X
BREENINEE SHTFETRPANEA

53 EER, #IIK, THY, BEF, Tk, T (R
T NHERERIERAE PR

60 TInEy, $hirfe, FWW, SKEE, TUH, PER, EF
, BEE: BLUIBTEKERSELENR ERFEVE

69 Mkt: FEESSIFHEFMRESGERARHERELSE

76 MBI, HIEWF, HRY: BELEFHITHE

80 ¥, HERER, HMIY, FE: THMXEBEXRRBEEXS
FiA KT8 R

86 WM, =M, HEE: HLEMRKSHETBIHEH
RIEF B S KBS

90 W48, T, 58, BaH: MEEEEEEEE
8.29 K H R IERMERA N ASHT

95 EEFR, ME, MRE: ETREBLTAMNERTHLR
VIEKSEE SRR RNEREEANNE = R0H

101 EB, AAl, KiXE: ETEENSIEESHAA RIS
R R B 52

106 E4RE: REARSHERRNMIENS

118 X, ANZ%K, 25, MKR, HEH: BHENSET
WITH A R—E RN TS G RERALBIRG

12515 A8: BHFEESKEREEARSTRLZERE
—RRERIEA XS H B

128 Z=[0, FRE, EH, BIKE:
AREMARERFAES

131 3387 : RARZMEEBABIRN TSR

1348, BEER, HES, AL: AXEEERNSERS
— WA A B

137 MBias, FokiE, FYl: HtASEREHTREZMOHT

14085538, &, B%: FEMmAEEPHERNAHELERS
SRER SRR

143{ABAZR, BRIEM, Ef%, B|HE, PR3k, TH:
COVID-19 #Eif LB & iR iTRY LM AT BE R B2 N R = 4

146 XI3ZR, #HERE: RINEEE B dSREENLEEE

149 F AR, BEW, AF¥E: EBEANSR: SUERARKR
SEEMREEN “BR” —F—REBRXTXRHEEX
SRERRENEZRSIEN

153 AR, TEE: FFERLSSKUENER

155 FFEE: RERHNISSVMAEIE

3 A, HE: RZE= (shelfcloud ) SRER ( B ) &
( hurricane band )

(CREMIR ) EE B

Advances in Meteorological Science and Technology S&EHE# R 11 (1) - 2021



F W= (lenticularis/lenticular cloud ) & 28Kk
A, IR Wi B B A AT, R R
AN BRERARE T, AW S RIME . KR HRE2012
SEHR (OB R AR ERNL GO ) WGk T
A R IERIE N TR = . TSN BIE2016 R (4R
R RA I CBE2R0 ) W RN IR =

FX = ( lenticularis )
5HREE ( eyewall )

AREE (eyewall ) <& 75 [l S8 #air U KR (AR
Mo A5 H AR 20124 HE AR ) (i 95 K<,
BRERENE (B8 RO ) sk 7% 45 Bl B N R
B, EHEEEGTH, NSRS /Dt £180° )
AR RR IR EE CBEEZEL) o

HEl 5 CRET MXWNATAERLMEEEE

eyewall replacement H & & 4%

inner eyewall P HR &E

outer eyewall 4hig &

double eyewall # i§ k&

concentric eyewall structure [ s 3 HR & 45 4

Pleyewall 2y 3 /17 7EWeb of ScienceF- {3 1SCI
B PR R TS 1800 % Sk 45, b R OCE S R I ERE R R 5 KA R (6955
ICAMERER S (BOFRE) MY (2258) MR (195) S%RHIAYW 2. 2016—
20204, MAERFIISCUCHRIIAERFESOR A L, WA 24, [ Steyewal I 78— B IR FF
FREAARE . RIS R, F1 A% 51190/ BA 6 AH 18 3fE B .

R1 #5190k L _EHeyewall =X 163

EEM
|

4 | E—teE i kil

Effects of vertical wind shear on the intensity and structure of Monthly Weather Review, 2001,

! numerically simulated hurricanes Frank, WM 129(9): 2249-2269 39
2 GPS dropwindsonde W}nd pfoﬁlgs in hurricanes and their Fauldtin, 1L Weather and Forecasting, 2003, 18(1): 239
operational implications 32-44
3 Current understanding of tropical cyclone structure and Wane. Y Meteorology and Atmospheric 293

intensity changes - a review & Physics, 2004, 87(4): 257-278
4 The dynamics of boundary layer jets within the tropical Kepert. ] Journal of the Atmospheric Sciences, 211
cyclone core. Part I: Linear theory pert, 2001, 58(17): 2469-2484
5 Clouds in Tropical Cyclones Houze, Robert A., Jr. Wientiithy Vel G, 2010 192

138(2): 293-344
6 Hurricane intensity and eyewall replacement Houze, RobertA.,Jr.  Science, 2007, 315(5816): 1235-1239 191

AMS
iAlic

4ig
* R



TEBE

dvances in Met S&T

Advances in Meteorological Science and Technology (Bimonthly)
Vol.11 No.1, February 20, 2021

Supervisor China Meteorological Administration (CMA)
Sponsor CMA Training Centre
Chinese Meteorological Society
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

Wang Jinxing

Xiao Ziniu

Zhai Panmao

Yao Xuexiang

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

Chen Jinyang, Cheng Xiuhu, Gong Jiandong, Guo Hu, Guo Xueliang,
Li Bai, Li Guoping, Luo Yunfeng, Ni Yungi, Qu Xiaobo, Ren Guoyu,
Ren Xiaobo, Shen Wenhai, Wang Cunzhong, Wang Huaigang, Wu
Bingyi,Xiong Shaoyuan, Yang Xiuqun, Yu Xiaoding, Zhang Chaolin,
Zhang Qingyun, Zhao Ping

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

Survey

2 Jia Pengqun/ Is It Involuted for Meteorology ?
4 Xue Haile/ Influence of Complex Terrain on Wind Field in Dali

Cover Story

7 Rong Yineng, Ma Jiwang, Li Yaoting, Liang Xiangsan/ On the
Multiscale Dynamics of A Top-Down Developing Vortex over
Tibet Plateau

Progress

19 Wang Bailin, Li Jia/ The Development of Low-Orbit Connected
Satellites and the Prospect of Meteorological Cooperation
Model

28 Liu Shaojun, Cai Daxin, Han Jing, Gan Yexing/ Progress of the
Satellite Remote Sensing Retrieval of Precipitation

34 He Xiyu, Cai Xifang, Zhu Yaping, Zhang Lei/ The
Development of FY Polar Orbiting Meteorological Satellite and
Its Application

Annual Review

40 Cai Kanglong, Huang Xianxiang, Li Cailing, Yan Lijun,
Li Zhaoming, Gu Bohui, He Qiurui, Zhang Jingjing/
Characteristics of Tornado Activity in China in 2020

46 Jia Pengqun/An Online Talk with Experts From Radar Institute
and Company

Letter




