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Analysis of Supercell Tornado in Westerly Zone of
Foshan on 31 May 2020

Li Wanyi*, Huang Xianxiang’, Cai Kanglong? Zhi Jiangling®, Zhang Jingjing’, Zhou Xiaoyi*, Tian Liangyu®
(1 Foshan Gaoming District Weather Service/Gaoming Emergency Early Warning Release Center, Foshan 528000
2 Foshan Weather Service/Foshan Tornado Research Center, Foshan 528000)

Abstract: Based on the data of conventional meteorological observations, Guangdong regional automatic weather stations and
Guangzhou Doppler radar, the weather process of westerly supercell tornado occurred in Gaoming District of Foshan City on 31
May 2020 was analyzed. The results show that the high-level divergence field which overlaps with the weak convergence area
in the middle and low-level, and the deep and strong southwest warm and humid air flow in the middle and low-level, combined
with the long-term maintenance of the surface convergence line, provide favorable weather background for the occurrence and
development of supercell storm. Large Cape, strong low-level vertical wind shear and low LCL provide favorable environmental
conditions for tornado occurrence. Tornado is produced in meso-f scale supercell storms, and radar detects obvious hook
echo, echo suspension and low-level moderate intensity mesocyclone, but the mesocyclone scale is large and the diameter of
mesocyclone is more than 6 km before and after the tornado hits the ground, and the tornado appears at the top of hook echo and
the center of mesocyclone.

Keywords: tornado, westly system, weather background, radar echo features, mesocyclone
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Fig. 1 Video screenshots (a—d) and disaster situation (e) of the tornado occurred in
Genghe Town, Gaoming District on May 31, 2020 (The arc arrows show direction of

flying objects)
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Fig. 3 T-InP data of Yangjiang station and Qingyuan
station at 08:00 BT 31 May 2020
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#&1 202045A 31 HO8HEZ AP TR IR SH
Table 1 Environmental parameters at Yangjiang station and Qingyuan station at 08:00 BT 31 May 2020

0~6kmREAEZ 0~3kmREXEZE 0~ 1kmREXEE

SRH/

INESH  CAPE/ (Jkg) CIN/(Jkg)  LCL/m 7 (mis) /(ms) /(mis) (m/s?) EHI
i 2154 0 50 13.0 10.0 5.7 48 0.6
BEYT 2706 0 349 10.0 71 65 1.0
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Fig. 4 Surface meteorological elements between 18:00 and 19:00 BT 31 May 2020 (Arrows show airflows, solid lines
show convergence lines, circles show small-scale cyclonic circulations)
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0.5°RHTZEF ( Bfz: dBZ) #0.5°, 1.5°FEEE (B4L: mis) (d—f, g—i) (ZAFAREEEH, BEARSE
FREEGLE ) F118: 48R GTEEF ( £4: dBZ) (j)  REEE (B4: m/s) EEFIE (k)

Fig. 5 Guangzhou Radar 0.5°, 2.4°, 4.3°reflectivity factor at 18:48 BT 31 May 2020 (a—c) and Guangzhou radar 0.5°
reflectivity factor and 0.5°, 1.5°radial velocity diagram between 18:54 and 19:00 (d-f, g—i) (The triangle show the place
where the tornado occurs, circles show the location of the mesocyclone)and reflectivity factor (j), vertical profile (k) at 18:48

A TR AR = I R W K B B R A D B
KSR —2 RN, #FNEPASENERNER (1 ﬁi%,ﬂﬂ%}.#jiz%/iké’ﬂ%jr%ﬁ.ﬁ%,1995,21(5):36—40‘

N N s ) " _ , RN, /MR, FEESENEE )AL RE, , :
HOSRHAAE F AR T %, (IR TR S gy 2 o0, AR R EAR MR AR SR, 2015, 40)

W, BB, BT, TR TREME 3 Bk, WAL, ERR B RS RE RE AN E R
SN T (R A R Rl e BB A A St — P T (T#687)

Advances in Meteorological Science and Technology S%EHE# R 10 (6) - 2020 | 27



SEBE

H
dvances in Met S&T

BMFEB—XERIMEEZERIIIESH

ROLRS® FBR: k" SR
CLP BTG, Bl 5280005 2 ) A A Bl i MUBFGE L, Bl 528000 )

WE: 2013FE11F11EHER, EBEHEI0SEXEFRF/OA350 kmAGEITHREELN T L, EEANEFIR, FIHR
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Analysis of Typhoon-Tornado Weather Process in
Leizhou Peninsula

Zhi Jiangling"?, Li Cailing"?, Cai Kanglong"?, Huang Xianxiang"?
(1 Foshan Meteorological Service, Foshan 528000 2 Foshan Tornado Research Center, Foshan 528000)

Abstract: On the morning of November 11, 2013, a tornado occurred in Xuwen County, Zhanjiang City, about 350 km away from
the center of Typhoon No.30 “Haiyan”, with the intensity of tornado event was rated EF1. Based on the disaster investigation,
conventional observations data, surface automatic weather station, a Zhanjiang S-band Doppler radar and so on, the environmental
background and radar echo characteristics of tornado occurrence and development are analyzed. The results show that the tornado
was generated southeast jet convergence zone between the subtropical high and typhoon. The atmospheric conditions show that
typhoon-tornado occurred in an environment with medium convective available potential energy, weak convective inhibitory
energy, low elevation condensation height, strong 0-6 km and 0-1 km vertical wind shear and large low-level relative humidity. The
surface mesoscale convergence line and micro vortex occurred before the tornado. The difference between the temperature of the
ground cold pool caused by the sinking airflow of the tornado storm and the environment is about 1-4 °C and the smaller temperature
difference is conducive to the formation of tornado. The convective storm which produced tornado was mini supercell storm with
low center of mass, which has the characteristics of hook echo, inflow gap, moderate to strong mesocyclone and TVS in the lower
layer. The mesocyclone and TVS have an extension height below 2 km. Before the tornado occurs, the intensity of the mesocyclone
increases, the diameter decreases and the base height decreases. The TVS appears about 24 minutes earlier than the tornado.

Keywords: typhoon-tornado, environmental background, radar echo characteristics, mesocyclone
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Fig. 1 Tornado path (a) and damage picture (b)
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B2 aRIERBHERE (AB=RAFALELEH )
Fig. 2 The path of Typhoon “Haiyan” (The tornado is marked by red triangle)
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Fig. 3 The synoptic map at 08:00 BT on 11 November 2013
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Fig. 4 T-logP chart at Haikou sounding station at
20:00 BT on 10 November 2013 (a) and at 08:00 BT on
11 November 2013 (b) (The blue and green solid line
denote the environmental temperature and dew—point
temperature, the red solid line is the state curve)
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Fig. 6 Winds of automatic weather stations at 06:30 BT (a) and 07:10 BT (b) 11 November 2013 (The tornado is marked
by red circle)
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Fig. 7 The reflectivity (unit: dBZ) and radial velocity (unit: m « s™') of 0.5°elevation by Zhanjiang S—band radar at 07:00 (a, d),
07:06 (b, ) and 07:12 (c, f) BT on 11 November 2013 (white circles are hook echoes and mesocyclones, black circles are TVS)
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Analysis of Environmental Conditions and Tornado
Storm Features of Two Tornadoes in Jiangsu during the
Meiyu Period in 2020

Zhou Xiaomin, Zheng Yongguang
(National Meteorological Centre, China Meteorological Administration, Beijing 100081)

Abstract: In June and July of 2020, two tornadoes occurred in Jiangsu Province, which were located in Gaoyou on 12 June and
Sugian, Lianyungang and Yancheng on 22 July, respectively. The property in the above areas was damaged, and no one was killed.
We use observation and reanalysis data to compare and analyze the weather background and convective environmental conditions
that produced the two tornadoes in this paper. The radar echo shows that the characteristics of the convection system that produced
the two tornadoes are significantly different: On June 12, there was a discrete unit independent of the echo of the main rainband,
which produced a tornado in Gaoyou City and lasted a long time; while on July 22, the unit that produced the tornado was inlaid at
the southern end of the main rain belt echo, it moved leaps and bounds in the life history, affecting several nearby counties. The both
tornadoes occurred in the regions and seasons where tornadoes occur most in eastern China, and the synoptic-scale backgrounds
are typical rainstorm circulation during the Meiyu period. The mesoscale convective systems that produce the tornados occur in the
high-low-level jet coupling area on the south side of the ground warm front. The difference is that the previous system was stable
and less moving, and the latter developed more rapidly and intensely. From the perspective of convective environmental conditions,
both processes have moderate to strong CAPE, better low-level humidity conditions and large low-level vertical wind shear that are
conducive to the occurrence of tornadoes, especially the conditions on July 22 are more favorable, with lower lifting condensation
level of 105m and stronger 0—1 km and 0—6 km vertical wind shear of 11 m/s and 26 m/s, respectively.

Keywords: tornado, rainstorm during the Meiyu period, Jianghuai cyclone, convective condition
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Fig. 1 The 1-hour precipitation (unit: mm, star: Gaoyou city)
and instantaneous extreme wind (unit: wind level) observed by
automatic stations at 12—13 (a, b) and 13—14 BT (c, d) 12 June
2020 (The star indicates the area affected by the tornado)
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Fig. 2 Same as Fig. 1, but at 21—22 (a, b) and 22—23 (c, d) 22 July
2020 (The area affected by the tornado is in the rectangular frame)
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Fig. 3 The reflectivity (a, b), radial velocity (c) at 0.5° elevation and the vertical cross section of reflectivity (d) from Nanjing
radar at 13:48 BT 12 June 2020 (The red circle indicates the isolated supercell, and the white box indicates the area affected
by the tornado, the same below)
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Fig. 4 The reflectivity (a, d, g), radial
velocity (b, e, h) at 0.5° elevation and the
vertical cross section of reflectivity (c, f) on 22
July 2020
(a, b, ¢) 21:45 (Sugian radar); (d, e, f) 22:07
(Sugian radar); (g, h) 22:44 (Yancheng radar)
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Fig. 5 200 hPa wind field and divergence field at (a) 08:00 on 12 June, (b) 14:00 on 22 July 2020 (the area affected by
the tornado is at the star and in the rectangular frame separately, the same blow)
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The Applying of Temporal Climatology Method in the
Analysis of both Environmental Background and Model
Forecasting for a Typhonic Tornado in Foshan

Gu Bohui"?, Huang Xianxiang®®, Zhang Shaoting?, Zhi Jiangling®*
(1 Sanshui Meteorological Service, Foshan 528144 2 Foshan Meteorological Service, Foshan 528315 3 Foshan
Tornado Research Center, 528315)

Abstract: Basing on the ERAS reanalysis data and S2D model output of European Centre for Medium-Range Weather (ECMWF),
this paper extracts the tornado-related anomalous systems, occurring in Foshan in September 17, 2018 induced by the typhoon
‘mangkhut’, by using temporal climatology method and evaluates the operational forecasting model. The conclusions are listed
below. Firstly, this tornado was more likely located at the overlap between axis of negative anomalous height and zero line of
anomalous temperature. Secondly, this tornado occurred during the decay stage of both the positive anomalous temperature in
the higher and negative anomalous height in the lower, accompanying with a development of negative anomalous temperature.
Thirdly, The influence of prevailing wind in Foshan, before this tornado arised, shifted to the convergence between the anomalous
southeaster and southerly wind near the ground and the mid-level atmosphere above was affected by negative anomalous
advection, resulting in a unstable atmospheric stratification. Fourthly, negative anomalous height and positive anomalous moist
vorticity were in favor of strengthening of tornadic parent storm and suppressing the downdraft, while positive anomalous moist
divergence can enhance the downdraft. Lastly, the capacity of forecast of operational forecasting model, for all fields generally, is
the best when the initial forecast time is latest, which can predict this tornado in advance of 12 hours.

Keywords: temporal climatology, operational forecasting model, typhonic tornado, environmental background
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Fig. 1 Vertical-latitude cross sections of temperature anomalies (shading, unit: “C), height anomalies (black contour, unit:
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(c)10:00 BT 17 September 2018 based on ERA5 reanalysis. Solid lines represent the positive value, while dashed lines
indicate the negative value. The black solid semi-circle indicates the location of tornado
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represent the positive value, while dashed lines indicate the negative value. Red dot indicates the location of tornado
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represent the positive value, while dashed lines indicate the negative value. Red dot indicates the location of tornado
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Application of Miniature Unmanned Aerial Vehicle in
Tornado Damage Survey

Cai Kanglong"?, Zhi Jiangling', Li Cailing", Huang Xianxiang"?, Li Zhaoming', Peng Siqi’
(1 Foshan Meteorological Service /Foshan Tornado Research Center, Foshan 528000
2 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081
3 Sanshui Meteorological Service, Foshan 528100)

Abstract: Miniature unmanned aircraft vehicle (UAV) is one of the important tools of tornado damage precise survey. UAV
can obtain high-precision image and video to analyze the tornado damage characteristics. This paper introduces features and
performance of common UAV that using to tornado damage survey, such as UAV selection and related spare parts in the different
situations, weather condition, take-off condition, range configuration. In addition, this paper summaries the damage survey method
of UAV, the four main points to identify damage indicators and the advantages of identifying tornado moving direction and width
by using damage survey examples.

Keywords: miniature unmanned aerial vehicle, air photographs, precise survey, damage characteristic, application
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Fig. 2 Damage indicator in Xuwen County
(a) The damage in location A of Fig. 1; (b) the damage in He'an Town Government
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Fig. 4 Comparison of aerial photography effect of UAV at high and low altitude in Xuwen County
(a) Aerial photograph at 50 m; (b), (¢) and (d) correspond to the low altitude aerial photos of objects a, b and c in the red
box of Figure a, respectively
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Fig. 5 Damage of Zhongying Road in Yingkou on 16 August 2019 (The electric box in the blue frame is the position
reference)
(a) aerial photos of UAV, the yellow white arrow indicates the direction of tornado movement; (b) the panorama of Baidu
in February 2018 corresponding to the red box position in Fig. a; (c) and (d) are screenshots of online video
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Fig. 6 Damage in Xuwen County: (a) near point 7 in Fig. 1; (b) in the He'an Town Government
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Fig. 7 Light tornado damage swath identified by UAV (the white dotted line indicates the tornado path
(a) Wenchang tornado in Hainan Province on 5 June 2016; (b) Funing tornado in Jiangsu Province on 23 June 2016; (c)
Chifeng tornado in Inner Mongolia on 14 August 2017; (d) Zhanjiang tornado in Guangdong Province on 16 August 2017;
(e) Jinghai tornado in Tianjin on 13 August 2018; (f) Xuzhou tornado in Jiangsu Province on 19 August 2019; (g) Kaiyuan
tornado in Liaoning Province on 3 July 2019; (h) Yingkou tornado in Liaoning Province on 16 August 2019
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Preliminary Study on Atmospheric Stratification
Structure and Radar Characteristics of Hail Weather in
Early Spring in Foshan

Guo Ruiling', Zhong Lihua', Mai Lingling®, Yu Xiaojiang', Wang Shuofu?,
Liang Hualing®, Cai Kanglong®, Huang Xianxiang®
(1 Nanhai Meteorological Service, Foshan 528200 2 Foshan Meteorological Service, Foshan 528200
3 Foshan Tornadoes Research Center, Foshan 528200)

Abstract: This study used MICAPS data, sounding data, radar data and NCEP2.5%2.5 reanalysis data to analyze the three hail
events in Foshan in early spring (February to March) in the past two years. The results suggest: (1) The weather situation of the
hails on 21 February 2019 and on 27 March 2020 were both the frontal low trough type, and the weather situation of the hail on
18 March 2020 was the elevated thunderstorm type. (2) The “cold upper and warm lower” stratification structures in the processes
of the three hails were not obvious, which does not satisfy the rule that the larger the AT85, the larger the hail diameter, but the
“dry upper and wet lower” stratification structure were obvious; the maximum thermal buoyancy intensity in the processes of the
hails on 21 February 2019 and 27 March 2020 were over 6 °C, which had the potential for large hail and satisfy the rule that the
larger the H—/H+ (the ratio of the thickness of cold cloud to warm cloud), the larger the hail diameter. (3) The overhang echoes
on the radar chart were obvious. V-shaped gaps and obvious medium cyclones were also detected in the processes of the hails
on 21 February 2019 and 27 March 2020, and three-body scattering spikes were obviously detected at high elevation angles
in the process of the hail on 27 March; the VIL value of the three processes of the hails were not big, which may be one of the
differences between hail in early spring and hail in summer.

Keywords: hail, atmospheric stratification, radar echo, early spring, Foshan
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B, L EZ5 min, IKE &R KEZE2~3 cm,
Bz kit R FR2- 210 fE . 20204E3 H 18 H08—10H
il Ll T B A SR B K . B E L 7~ 84K [ XA R H
UK, A E A SRR PR LT7.2 mis (8L
B JLTL K 55 P s 45 4 T B R R X(18.9 m/s (84D
08: 48, FEF UL FPAAX HBU/NKE, #HEentiE
1~2 min, f&EI#R3-181d 8.

202043 H27 H16—23m il T P W, fEA
SRR L T RREEK . T~ 8 XA R MK e,
Tor 38 AT R AR A T A K PR X 18.3 mis (8%%) , 18
B 22 A P B . VDVR . BEAT — A R ILUKE , FRERm
[8]£910 min, VKE & KEAEL~2 cm, 208 &4 = E
HGHIBEZZ2 cmiKE, FREEREIZ5 min, [EFk3-27
R, BRIV R AL B UK H I B R R A28 2%
WEZUKE B PR R RO~ 114 B/, X T] g [
JREEFEREEEEMR, thm<EREFE, KE
I TSR BT R 3 1R 2N .

2.2 R

B LRT 7R, 2- 205 4 iy 34 M T 52 285 1 14 v T 4 1
SURET, Bl T A AR A e R N R,
21 H 08 Hiu [ VA Bk Bk ; KJZ (925 hPa. 850 hPa)
D17 2 SR B b TR VA B e R, U738 2 T (9 VG T U
i T P Y8 S 9 5 R A8 AR K VR R AN B R R R
500 hPaf& £k T-108°ERftix, A5 o asvh AL < HEsh
EEMEAE, AHNIREAE S . 200 i AR
EERAHEEH, M, 850 hPalkd/fEF XA+
A L2, FRZE DI Fl LR Ak b b i A B AR
FEREIE, RNEIMHFEZ Rfe, ST REL R,

327 I FEHT A A A, R, BE S
AR HES A B 5, 27 HO8K i A% 2k b
BB [FIIHK)Z (925 hPa. 850 hPa) )28 4kt fir 1
FALEs, VAL EIMA PFE RS S 700 hPa. 500 hPa
T LA T 108 EFfF I, 8 BT 4A 5 A% I 7Y 21 7 /e S0 o
200 M T A B m IR HENT R, £EBE925 hPat)) A2k
JEHENT 754 850 hPalll AR ks H /e, HEgMifige
FEOREEPE RS 0; 500 hPafBiZk e N7, 4 5 ok
FEIL RIS RS AR, AEEAER S, g
SRSB4

3- 17t FEHW I 524 5 K S5 R34 K 3%, 925 hPal)4:
LRV AR — e B — VLA, DALk
BN A B S0 850 hPalll AR £ Az 1 76 vh & — Wi 5
A B — VL P — 2 RS, RS ) P R S o
Pt T 7R KPR 500 hPakli 2k /e BL A T 76 /g — I ifE
—iF, —12 CAH O TEIL, &IN7E850 hPalz#
L, RRELELHEARE. ZEMEREVIAZLE
RN RAE, LT RIE ST s -
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E1 A RESHE (a, b, c) REEH EFHEE (Bfi: m/s)E (d, e, f)

(a) 201952 A 21 HO8HT;
(d) 2019%F2H21H;

(b) 20203 H17H20Ht;
(e) 2020&3H17H;

(c) 202043 A27 HO8HT;
(f) 2020%£3H28H

Fig. 1 Mesoscale analysis diagram at 08:00 BT 21 February 2019 (a), 20:00 BT 17 March 2020 (b), 08:00 BT 27 March
2020 (c), and vertical velocity (unit: m/s) on 21 February 2019 (d), 17 March 2020 (e), and 28 March 2020 (f)

M RIS Al &, 220803 2753 4 Hi 3 4
FARAE R R A B H], SR EIT, B S
A EHES T A B BN R A REVIARL IR
BE T A B R B, V) AR 4R e 00 A % i R BE VR
WX R AR AR E RE & 500 hPatE ki T
108 EMfi, fEJ55mmlbmEshm =l AE, It
RN R AR R, TR B T R X 2K
REFEXT G T M AT 4G, R RS A, UKE
DifEm s e, A, REDIZELL. m3-17
RIS EEERSEY, EHERSELSR
5E, 500 hPawdH1.0>& iN{E850 hPalgH I, KA Z
SRR E; WEH EIHEE R B E RS R
XTAB T A LI FF 46, 172 AA8B00 hPaFFis, #F&
TR BRE, VKA HIERE AR LT, JEmae
TR,

3 X5EBE&%
3.1 YIEE ST
EERMFRATRT, KEBEESE T F

BEE R A K, NIHAHX 3R IK G i FEFF 45776 ~12 h
— e BT AT (KD . IRER A EBKER
AT, I ET— T8 K MEH8E20 C,
221 T — T RMEIEFI31°C, 1Mi3-181 FET — Ty
KAE R X3UGT FE B &/, (BT —T 8 KAE T e = 5
B = iL 3466 hPa, %2 LhiE AR 4)3- 183 F2 /& 3Vk i Xt
T FE R K, 4382, R U3-18 TR
FEE, KREER. 3R E e Bt e sl i
50 ‘C; K¥a¥u#id3s C, 3-18idFEH /2&ik546.7 C;
WRIEHSIH/NTF—1 C, 327idfEiL%]—5.16 C;
FHRE LB T5.3 CHBA L IERRAWA
e, 3T FETE #E LR EuE /N F5.3C, H3-18F!
3-274) Wik —0.2f1—4.7 ‘C; CAPE{HE 221
111000 J/kg, HA&2UGEFEHAR/>F100 J/kg, 3-18itf%
CAPE=0 J/kg, XIi+aTt i E 1= 21800 hPa, [FF:
13 EICAPE=0 J/kg, MR HREHK{HE U A CAPEME
HARAN, AW RE30%, B FITTRA LA
K, XF200%, XA[HeEmALEH RITHZERA R

®1 KEREMEESH
Table 1 Physical parameters of hail weather

(T—Td) (T—Td)

B ] BAE/C BAEFESEPa IQ/C TT/C K/C SI/C SWISS00/C CAPE/ (J/kg) 0CE/m —20CE/m
20194221 H 08} 31 591 3838.3 49 3% —116 2.3 1230.4 3935.3 7313.3
20204£3 H 17 H 201 23.6 466 4382 48.2 46.7 —1.01 —0.2 0 4126 7539.4
202043 H 27 [H 08IHf 239 558 38415 542 402 —5.16 —4.7 99.2 3793 7233.8
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BRGS0 CEM—20 CEEEMLT REST
10 ‘CJ2 (4291 m) F1—20 “CJ2 (7619 m) &ifE, SiBHVKE
TR PR ELRE T PR 1) T RE IR K.
3.2 EHREELERH

28 WA E =R Ak il =k 3] < @ AR i
SN, WHRAGHFAERER. BIERKK, K
SHBEERSER P RIEEHEBEIEN, NIHETGET
WIFURATI6~12 hiE IR E4IREE T, LG Tk
IKEIRAEF B o

WEIMNNKRE “EA TR 4o mRKRER
GEARFaE, —MHI850 hPa5500 hPafiifE % (ATy)
TERNZEBRRZS “ LA TR WEEE, 2&HW2
B R RERRMEE R, AU RIRE Rk
B R AT — M N19~30 C. “FHIME 24~25 C, BIR
AT B3R I FE AT 70 HE L 24 °C, 3-275 fE L
ZikF271 C, BAAHIIKEES . I SLi B 1533
221 FRKE AR I 27T FRIKEHA K, 1221t
ATge/NT3:27, AN R ATl A VKE B AR K
M, X5mEmpEt s A5, (B 88 e
W KA &, XA e 5 T AL 26 B i k.

bl AL DA B i N R PN T I T2 NG 1
BB REMERE, X R0 AR A Fooe A1 24 2 2 m I
TR E IR RS R % B 3 YR SR A R At
FEVKE KA AT8~12 hy R E-Fim ot (K2 ,
RPL2-21/13-27 3 2 8 AR SRR P B, IKEKRE
HI700 hPall N4 B ERE- PG sh, BEFiamE N T
5x10 °~12x10"°Ks ™, I HBE V- ok i B H e
850 hPafffilr, X% Bk 7S BE P 5l v] BEXT UK & e 4B

200

300

400

S JE/hPa

500

600

700
800

900

1000

—-10 -8 -6 —4 =2 0 2 4 6 8 10 12 14

B2 EEAEEEFR (BE: 201942821 HO08H, 4
fa: 202043 17H20/Y, & 202043H27HO08HT )
Fig. 2 Vertical temperature advection at 08:00 BT 21
February 2019 (black), 20:00 BT 17 March 2020 (red),
08:00 BT 27 March 2020 (blue)
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A—EMEH. 318 3R THiRETFRE, LR
JEFRAEE2x10° Ks ™, X 5 28 5 BT R ATk
SEGRREESMR, IKEFEFREEL2 hWWiaR
BRI -GS, X UK E A SRR A KA
Ko HIXIEERZ HE (400~700 hPa) ¥
MARFEAEE Y, AR —2x107°Ks Y, PiE ¢ EA T
BZ” MBS AR A3 2 1) % it for 25
AREMRITREAZH “ LA TR BE8EER, Fi
A BB IRV RN EIR R4 .

LHIKEA BT ABERFR T EEE TSR
T3t AT eIl R AN E B A . T IR A
WA IKFIEEAE, A BT e PR A IR I Hh 283 £ 500 hPa
BEZESZERTETI Ce XANRETEFET
JZ, 4700~1000 hPafy fi/)Nifit £ §5 s 22 /N T°2 CE X
N ICEFEERE, WRXHA KA “ BT
T ARESEM, HXREREE 2L K,
S B AR B 2k AT AR TR 8 “miol . EFR
EHIZESE, FrLAHS500 hPalk E #E si 2Z KR T5F15 C
ERNHETEANEE2-21M3- 271 FE . T 5 miiE
SRR R R R sF B, B IR ) K S B i
EHTFIRAEEE, %1850 hPa5500 hPaf) & i i i 2
(ATges) RAEKRA “ EFTR” , J7RIKESHEK
AT N20~67 C. “FI{l N31.7~46.3 'C, 3t
FEAT st EEIE30 °C, 3-18F13-271 L FEAT 6515 240 C,
YiHI3-1813-271d 18 “ EF TR BEERHE2-21d 18
BEnRE (82 .

F2 RIEFHEESH
Table 2 Temperature and humidity characteristic layer parameters
700 ~ 1000 hPag2

B Taso-/C Tao-sad T g3 10) BEERINEESE
HE<2T
201942 21 H 08I 25.0 31.0 7.0 &
202043 H 17 H 208 24.1 40.1 16 p
202043 27 H 081 27.1 40.0 12.9 &

HISEAT L, BR 7 IABGRE “ BV TR ” BURFAE,
MBGRE “ BT T FIRHIE 5 e fedt 24 77 AR e 1
K, AT R KB T 35 T N 5 2 0 0 T BB =
AR

3.3 KEIFHELEIFIE

GEEEEE (DBZ) FERBAKEER—
MNEERFR AL, M KR AR 2 A AL
MUK S Ml fb 25 ) fEE . B, ukk 1
Ak 2 S EE A TIRRIREEEE (WBZ2) S)E,
o Hix 3Vt AR IDBZ MWBZ /5 & b i, FHE
K318 A2 AL A236 m, HHZEH/INHIS-27FE RAE
70m, BEHXSRIKE TR E R EIR.
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I B 7 17 A 2 J2 TR 2 J2 B 53 A7 e AiE A2 5% 1)
KEIFH KM EERF R, HEE xRN &R
REEHMKAELR., KB FEmE (EL) 5TRFEE
=% (DBZ) Z I EEE A% = EE, DBZS
RIS EE (LCL) ZRmEEE UNEREE.
XX 3R IK ISR, 327 A E EE &, UH

2757 m, 1i2-21i 3 FE L 3-27 ik AR A5 2, 1L 5577 m, &
mEEK, ARTERAELSAKEEK. #—50H
BB B HEH—H+, 2215t 72418 = ) B HhAE t
32T KU, WIEIKE 2l &R 2 A= B
BEEBCOR, IKEERBK (GR3) .

IR 7S [ B i CAPELE A 8] 1 FE (1) 73 A AR E A

R3 MESUREHREER

Table 3 Environmental parameters and special heights

it 8] LCL/m WBZ/m  EL/m H_ioo/m  H_ge/m H—/m H+/m H—/H+ BABZFENSE/M BARFENREE/C
20194F2H21H o8iff 136 3865 9512 5505 9185 5577 3799 15 5820 6
20204E3 A 17 H 201 80 3890 = 5603 8883 — 4046 — — —
202043 A 27 1081t 80 3642 6550 5482 9974 2757 3713 0.7 4800 6

] 71 BE T #GF J1 R/, IR CAPE Y S B 4 #4 7t
ERIPRAS A SHRIRE (B4ME mRRzEE
SCRERRIE TR EE, MRS MRS 245 ih & = A i
KA B R AR PG I B, bR RSB &
KIEENESE . 3-181FFEFICAPE=0, MICIAEHE &K
PO FIEREE . 2-21 13- 27X P IR UK B AR B K GF
HREEBIA6C, HENRRKPGE I EEA—FE, 327
B KA S FE EE2- 21K Z11000 m, 7 F oK & A 31
KE (=30~—10 CHE) 2 F, BALFASREME
EEMRTFEH AR KE, SRR RN KK
B, X RE R 2327 LK & BE2- 213 FE SR A5 K 1)
JRR 22—
4 FiXEFESE

20194727 21 H i - U B DR X AN BT 038 A2 i
ZAERBAAMSLR B, 14: 54, Bl EAH S S
If5 15: 12, [aly HFaa 52k LT AL 5B, 15: 54, |8y H
e Nkl Ja PRIg R e, (919 5 A 4 K 22 55dBZ,
o5 7] % AR B RO R VR SRR D (3D
16: 005 |l /0o FF 45 F5 N B ¥ X FE /K48, [R1 % o
FEH K 2265 dBZ, [Rl 2L B L, 60 dBZ5H[H
WO EEA TS kmbL L, K4 —10 CE®E, i
TKERRHKEN, AR TEREK, ZEEE
Kl 1-3.4~6.0° (MM H LB B A A E, B R X R
KAEVIL=33 kg/m®; 16: 06475 7] I, il & I <\
WER T, 60 dBZ 5 By O i B 4E R 7ES km L L,
18 )3 5 P 3.4 A0 Ay R AR MR SR AT AE , T i X L /K4
VIL=35.5 kg/m®; 16: 12, BRSNS D45 A]
W, 60 dBZ5[Bl ¥ Ht = FEATAL 15 kmEL |, 65 dBZ
SR [E AR TEEIT kmAE A, ] L R SRS,
YLEH BRI AE AR AR, AR ) R ] E 3.4 A TR
MBS, ERGHEEKVIL T F#229.5 kg/m®;  16:
24, G A1 FLAAR CURS H R v X B K

20204E3F118H7: 40—9: 30, MaZk &4 [k
MMM . 8: 20, MELLRFBIOR[AI B 3RS HE K
TREREAL T EEX, [FRENE K567 dBZ,
TE 51 A RAE P T 58 (51 32 A 4k 22 17 45 5 7 1R RS 35
08: 365% [l Ak N FE i X JLYLAE,  BEET REZR Ik
B Inl s Sh A hA B, 9 ARE BT 08: 42, MR
[l 3 — s s 269 dBZ, SEusz, ZHE “48
AR [BIBEHRRAE, 55 dBZ5k[EIH; H Oy R A 216 km, K
4—10 CEmE, MTKEASEKEN, 8T
BK K, 65 dBZm (=l L 2D kmZAa 4, [Bld &
MLEM IR, 12 R R AT DUE 3 v B X ey 3 b
I H B RUIX DA % i i LT AEUR P AR S A A7 AE L)
25, WAKEEVILE KZ30 kg/m®; 08: 48, IR
[ 5 8 15 244569 dBZ, 55 dBZm [l b I IA R
%25 kmPfic, 65 dBZ5&[E]3 o0y m R %43 km,
I v XLV B B /N UK,k S i 5 [l
O FRERTEREE VKSR B, 42 m i B B KR 2R
2 i LA PR RS AP, EE VILIE K2
30 kg/m®; 08: 54[a| % 5 % Uk 55 565 dBZ, 55 dBZ
[E] 3 O R B HE— 20 R RE 25 kmPL R, 42l E
KR IRTIM 2, BT EEVILIE T %220 kg/m*LL
T (HD .

20204FE3 H27 H14—231}, LAk Z REEIE
SR[EE = B . 17 48, 50 g v X i Ly 4 A |l O
FEARINGE, [BJ5REIAF]65 dBZ; 18 ([E5) , %
[l A o L, TR AR KR, LS (] 38 5 B 44
KZ71 dBZ, 65 dBZ5 A3 Hh o i BEAL T-6~7 km,
fiF—10 CEz b, 55 dBZ58 [A] ik o0 5 B 34 3
7~8 km, fiT—20 CEx Lk, RIESELHHE,
KUIRTRAREE 2%, F HAE14.6°000 47 30 2 B 5 =4k
BORHET, A% ) B 3.4 ~6.0° HY B S BRASAIE
VILMEA K, 1 430.5 kg/m®; 18: 06, #&[E)% F AR
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@ 15: 54 16: 00
(b) 16: 00 16: 06

© 16: 00 16: 06

@) 16: 00 16: 06

E3 2019%2A21H15: 54—16: 12] MEiX£1.5°Mf%F
(a) REERTF; (b) REEERE; (c) REFXEFEEHE; (d) ZSKEE
Fig. 3 The reflectivity (a), radial velocity (b), reflectivity vertical profile (c) of 0.5°elevation and liquid water content (d) by
Guangzhou radar during 15:54—16:12 BT 21 February 2019

WKW, KEFERTE LR RS SRAR  mERAA T R, FsREER N, HEK
BRI, 19.5°0 M H I B =R BU K4, 65 dBZok I EIFH68 dBZ, 5% Bl vk 4O B HH 2 R B,
[ O i BE R PR &5 kmA A, KAEE—10 CZ, 65 dBZuk [Fl % H O = fE R B 25 kmUBA R, [FIEY65 dBZ
MIEVKE A B K ZE N, VIL=34.5 kg/m®; 18: 12,  S&[E1SE o0 m A B Sk, 5l Wi G B 3 [0 9%,
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@ 08: 42 08: 48

FEN)
aod
dBz

© 08: 42 08: 48

@) 08: 42 08: 48

B4 2020E3H18H08: 42—08: 54 M FIE1.5°1/F
(a) RHEEF; (b) REEERE; (c) REXEFEEHE; (d) ZSKEE
Fig. 4 The reflectivity (a), radial velocity (b), reflectivity vertical profile (c) of 0.5° elevation and liquid water content (d) by
Guangzhou radar during 08:42 BT—08:54 BT 18 March 2020

VIL=31 kg/m®; 18: 18, sm[al LARREH RWHEAN M 12—20. 18EZ2MAR B < he (B , HA
M5E A . 200 B J5, 50 s WY ) o 0 38 0 B A nR i) RMIEE AN TEAAUA
IEF|75 dBZ, 6.0°f1f120: 12—20: 24iE4:34MMkH SERUL, 3R UK B AR A B I R R
H LA B = AR O AT, A% ) ] 10.5°4 £ 20: T[], R R R AN 5 B O BRI 324\
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@ 18: 00 18: 06 18: 12 [T 43

(b) 18: 00 18: 06 18: 12
© 18: 00 [1£14.6° 18:06 1114119.5°
@) 18:00 f11413.4° 18:00 114716.0°

© 17: 54 18: 00

B5 2020£E3H27H18: 00—18: 127 M EiL1.5°f
(a) RHEEF; (b)) REERFEEIME; (c) EZEEE; (d) REKEE; (e) ZFES
Fig. 5 The reflectivity (a), reflectivity vertical profile (b), radial velocity (c) of 1.5° elevation, liquid water content (d) and
three—body scattering(e) by Guangzhou radar during 18:00-18:12 BT 27 March 2020
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Review of Climatology and Favorable Environmental
Conditions of Tornado in China

Zheng Yongguang
(National Meteorological Centre, Beijing 100081)

Abstract: Although the occurrence probability of tornadoes in China is extremely low, several intense tornado events have
received a great deal of attention in recent years. This paper summarizes the research progress on the climatological distribution
characteristics, circulation backgrounds and environmental conditions of tornadoes in China, including the overall climatology
and the climatology of tropical cyclone (TC) tornadoes, as well as the environmental conditions of tornadoes occurring inside
the Meiyu systems, cold vortex and TC. In addition to the central plain areas in the eastern part and central part of China which
frequently experience tornadoes, attention should also be paid to the northern Hebei and southeastern Inner Mongolia border areas
with Liaoning. In addition, weak tornadoes also occur in the Qinghai Tibet Plateau. TC tornadoes occur about 5 times per year on
average. The most intense tornadoes recorded in China reached EF4, with 7 tornadoes recorded from 1951 to 2020. The synoptic
background for more tornadoes in China is Meiyu, cold vortex and TC. Strong tornadoes under the background of Meiyu usually
have all the favorable conditions of mesocyclone tornadoes. The low-level humidity of tonado environment under the cold vortex
is low, while the convective available potential energy of TC tornado is weaker (200—1000 J / kg). It is necessary to establish
a reliable database of tornado cases in China, and the environmental conditions and mechanisms of mesocyclonic and non-
mesocyclonic tornado still need to be further studied.

Keywords: tornado, climatology, synoptic background, environmental condition
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Fig. 1 Climatological distribution of tornado in China (excluding Taiwan)
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during the period of (Color shaded: topography)"; (c) Distribution of tornado occurrence (red dots) during the period of
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results during the period of 1948—2012"
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Table 1 Table of disaster situations of the EF4 tornadoes in China
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Statistical Characteristics of Tornado in Hainan Province

Zheng Yan"?, Lin Zhengyang"?, Jiang Xianling"?
(1 Key Laboratory of South China Sea Meteorological Disaster Prevention and Mitigation of Hainan Province, Haikou 570203
2 Hainan Meteorological Observatory, Haikou 570203 3 Sansha Meteorological Bureau, Sansha 573199)

Abstract: Land tornadoes and water tornadoes of Hainan Island and along the coast (excluding the South China Sea) from 2004
to 2019 were analyzed. According to the impact system, land tornadoes are divided into tornadoes associated with tropical
cyclones (TCs) and non-TCs. The results show that: (1) tornadoes associated with TCs occur most frequently from night to next
early morning in September. About 90% of the tornadoes are caused by typhoons or severe typhoons. When the tornado occurs,
it is 200—400 km away from the center of the typhoon. Tornados caused by the westward typhoons through the southern part
of Hainan Island appeared in the eastern coastal region, while those caused by the westward typhoons through the middle and
northwestward through the east appeared in the northern coastal region. (2) Tornadoes associated with non-TCs mainly occur
in spring, with the most frequent occurrence in May, and more than 90% occur in the afternoon. Tornadoes triggered by the sea
breeze front are located in the northern area of Hainan Island, with the strongest reaching EF2 level. The meso-f scale sea breeze
front convergence line in the boundary layer is a key factor for the development of this type of tornado. The dry cold air induced
tornadoes are located in the northern and eastern areas of Hainan Island, and about 23% are of EF1 level, with others EF0 level.
The boundary layer shear line is the trigger mechanism of this type of tornado.

Keywords: tropical cyclone tornado, non- tropical cyclone tornado, waterspout
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Progress of Observation Experiment for X-band Dual
Polarization Phased Array Radars in Guangzhou

Zhang Yu', Tian Congcong®, Fu Peiling*, Huang Hui®
(1 Guangzhou Meteorological Observatory, Guangzhou 511430 2 Naruida Technology Co. Ltd. in Zhuhai, Zhuhai 519000)

Abstract: To cover the detection blind area of existing operational radar and enhance the monitoring capability of meso-micro
scale severe convective weather, Guangzhou Meteorological Bureau carry out an observation experiment since 2017. Five X-band
dual polarization phased array radars (XPAR-D) have been built by January 2020. Based on integrated and modularization
design, X-band Dual Polarization Phased Array Radars can use smaller antennas for a desired half-power beam width (which aids
deployment and transportability and reduces costs) and realize unattended with stable operation, while higher requirements are put
forward for data transmission and storage. The rapid scanning system of phased array radar is conducive to the fine observation of

weather system, and the evolution process of precipitation can be further observed by using its dual polarization function.

Keywords: phased array radar, dual polarization radar, radar nertworking, fine observation
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Fig. 4 Reflectivity (a), radial velocity (b), differential reflectivity (c) and correlation coefficient (d) of 8.1° elevation observed
by Panyu phased array radar
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Fig. 5 The reflectivity (a), radial velocity (b), differential reflectivity (c) and correlation coefficient (d) by Guangzhou S-band
radar at 6.0°elevation
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The Analysis Between Foshan Heavy Precipitation
and Pre-Signal of Sliding Discrete Power Spectrum on
Micromanometer
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Abstract: Using the sliding discrete power spectrum processing of the atmospheric pressure data collected by Foshan micro
pressure meter station, taking 3 hours as the window, we decomposed the 2—90 min signal. The correlation analysis was carried
out for the follow-up heavy rainfall process. The results show that the micro barometer sliding discrete power spectrum pre signal
occurred about 1 hour before the occurrence of heavy rainfall, and was accompanied by the rainfall enhancement. The signals of
wind and pressure field had no early warning signal for heavy rainfall, but only had possible response when the precipitation was
in progress. For more than 70% of heavy precipitation processes, the signals can be forewarned for 0.5 h, and 50% can be ahead of
1 h. The front signal of micro barometer sliding discrete power spectrum can be used as one of the early warning signals of short-
term severe convection In the future, and the signal would be systematized or added to the meteorological models.
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Comparative Analysis of Influencing Zone and Disaster
Condition of Tornado Based on Media Information and
Disaster Investigation
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Abstract: Reports of Hainan tornado occurred on 29 August 2019 from various media agencies and websites were collected.
Based on these reports and the meteorological data before and after the tornado, the influencing zones and disaster conditions of
the tornado were determined. By comparing the influencing zone and disaster condition of the tornado from disaster investigation,
the media information was mainly concentrated on the severely affected areas. From damage degree of indicators, the strength
level of the tornado can be accurately estimated by online media. In summary, the media information can provide more accurate

information for the subsequent disaster investigation and can be taken as an important reference.

Keywords: internet media, tornado information, influencing zone, disaster condition
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Fig. 2 Influencing zone of tornado in Danzhou from media information
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Fig. 3 Tornado path and influencing zone by disaster investigation in Danzhou
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Fig. 4 Tornado path and influencing zone by disaster investigation in Tunchang County
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Wind Vertical Structure Observation and Difference
Analysis of Large Range Heavy Rainfall with Warm
Shear and Cold Shear Based on Wind Profiler Radar

Guan Xiaodong, Liu Yu, Bu Yinjun
(Sanming Meteorological Office of Fujian Province, Sanming 365000)

Abstract: Based on the wind profiler radar data of Liancheng county, Fujian province, the analysis of the heavy rainfall were
caused by alternating warm shear and cold shear in Fujian province from 5 to 7 June 2018. Results show that: 1) the occurrence
time of horizontal and vertical wind pulsation corresponds to the occurrence time of precipitation. The magnitude of horizontal
wind pulsation and the height of horizontal wind pulsation are positively correlated with precipitation intensity, while the height
of vertical wind pulsation is positively correlated with precipitation intensity. The strong horizontal and vertical wind pulsation are
concentrated and high in warm shear potential, while the strong pulsation and vertical wind fluctuations are dispersed and low in
cold shear potential. 2) Before precipitation or before precipitation increase, vertical wind shear of horizontal wind appears near 2
3 km altitude and propagates to the lower level. Vertical wind shear of horizontal wind at lower and upper levels increases to
more than 10 m-s™' during precipitation; The vertical wind shear enhancement time of low-level horizontal wind under warm
shear potential is 2—6 hours earlier than that of precipitation; the vertical wind shear enhancement time of low-level horizontal
wind under cold shear potential is synchronized with precipitation. 3) Under the warm shear potential, the low-level jet index
is relatively continuous and fluctuates greatly, corresponding to the intensity of precipitation is stronger, and the precipitation
distribution is uneven; under the cold shear potential, the low-level jet index is more dispersed and fluctuates less, corresponding
to the intensity of precipitation is weaker, and the precipitation distribution is uniform. The increase of low-level jet index is 1—4
hours ahead of precipitation. 4) In the warm shear precipitation stage, the SNR strong echo region appears at a higher altitude

in the early stage of precipitation, and increases at the lower

Jafs B 2 20195 F 88 ; 15=AHE: 2001994 9H level when precipitation tends to weaken. In the cold shear
% —4E# : BBRA& (1985—), Email : gxdnj522@163.com precipitation stage, the SNR strong echo region maintains for a
KENZ 8 R LA L BEEAE ERRE (2018J05) long time in the lower level.
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K& E AL RE EETRE (2018YFC1507804) power spectral density

Advances in Meteorological Science and Technology S&&HE#tRE 10 (6) - 2020

95



]
= $ =‘-v

SR
dvances in Met S&T

0 BI§

JAJER 28 T 2k 2 3 3o ) A RS S [ R R
PO, PO A X B R R R KR TR HL A AN
SYM0IR B 45 24T 1 23 RS PRI 1) — P 8 JER 1 4% o
AR 2 T 3 ) FH 22 35 3 2008 RE S PRI L |2 KR R
WESGERMERENROER, BT XELHLER
BRI 2 deR e B EmSERS, 2%
& B R AS F R A AT M. R AR
HER LR 5 ik T R M = SR ), HRETE
B3 M A BT IR A T3 . BRSSPI TR
J50 2% TR IR X R RN AT AT, 45 SRR B = 4 R ik sh AR
K, K RTE 2 B 7 17 EAAFE RGE DA, 5 KR
I v PR T S T . T VR R £k TR A HORE
— KRR MK AR, e A LX) AR X R I 5 A K Y
TEREAE S HMAE, BEAKTT 46§12 H DR K B 36 X
PR K I E TRAIPERE. skEERZEN. Xl
17z S VR XU 26 R A SR MR 2 SR kB 5
KRR, HHRPEIET SREEIRE M 51~2 h
P B SRR K o B LSO US4 R A R AR U
UL B R e M K R A BR DR /NS A &
TR AL AR . W dE 250t R RO £ 75 38 BB
TILVEME TR B i R0 R, 4B 1 kmEk0.7 kms
FE LA R K JRAE 38 B 5 1) B D) AR i 38K 5 R U
B K 8 3 5 RN . o N XUBE 28
TR UL B RN b — R P LR AE £ T 4RI b, 4R
HH A5 R P T IR 728 R IR 5 A T B8 5 o MK 1) 4
MR R EEEM . 2RGS0 m oK & AR, iR
JZE A5 M b 2 B LA 5, B K R AR I B AN I R AR [
FE E I 1) 388 N B B AR S AN, A7 CE K
A

XU 28 T ik T 201 34E T 4R 38 40 7 4 4 R T
BN, BTSN, R AR A R e X
TE IV FH JRJEE 2 B8 a8 B ARk e o4 A R A s 0 7 T PR P 2 8%
A, BRAR SCR AR i S 2 AR 2R TR A FEkt, X
201846 H5—7 H AR @A — kg X V) B R4 X V) 48
BN TR R KV L i B K R ASEAT A b, i o A A
[F) R A TE 38R B K BT i IR0 28 TR Ok BERMRRAE, SR JRUER
LFILERERN RSN AR RZLR .

1

AR SC R JER 28 B IA TR SR R T e A T e ek B W)
¥l (25.7°N, 116.7°E) CFL-06%A%% i /= XU 2k 5
ik, BOKITRIEE =6 km, HBREM 150 m, 4 kmbL
NEEPEEN120 m, 4 kmPA_ETEE > P H240 m,
TR A B P, db&14° R 4948 07 [ FE5 R

LI, R AR AR 2 < 1.0 mes™h, ERINKGE T
F0~60 m-s™, KAl FHRIRZE<10°, MR
FYE FE0~360°, KA #HZ0.1 m-s™, KR
0.5° CH e @ B I H I A MR &) o HuR
K FHARES minSEi RFE s L PE S, 2T
(KA B B B, — /P R A
(77 i B AN T RS AT o T o

2 ZEWMTREEE

201846 H5—7H, #iEA MU T — KK KuH
RN @iz BRI R R ARSI
RI, SR RN A A B, RI4H 1280 —6H
oomy CtHFEF, TFIFED BRI Rk 5w A6 H
00K —7 H 120 A XY E T IR W . 4 H 121,
500 hPa UL i /K LAV b S fF 7R A AR, BT
TH) 2 DA R G XA A U R S A s 6 HOORY,  blm
ST CA TG B ER R 75 A8 ol 1 25 A 5 ] 25 D i 1 1 RURE
AR, FomR E b AR AR X . 6 HO0R 2
R, 850 hPafimg it [X 45 & 4k 35 78 g A A, Hak 3|
TR Z0fibrdE, 925 hPafEfm i F 2 R & 4 fr— gk
P17 (K1a) ; 6HOO0RS 2, [E#500 hPaté )44,
REAZTSME R, fEd b g3 ik )2e
(E1b) o HRFEWIEEEH 24N ER SR
100 mmbL EFEK, 4H 120 —6 H 00 A 64N [FH 5 <,
Gk % K75100 mmPL b, 6HOO0KS—7 H 128 45 14N [
FR G BEKIEL100 mmbL b, SR R oK R
A R] 7127.7 mm,  FEZKER T 4040 96 H 00T Fi %
Kk T-6 HOOR j5RE K (Kl2e. 2F)

3 MEKEIERBLEIZERDH
3.1 AKERFNEE RS

RIS Bh B R A sh 4L & i, B — A i
s L& hn—FROR VSR ARSI ik sh i
&, RUKEhE SR X B HE 5 P 284 i 224
T XUk o FURE B 5 v 2= S S s AR E A G, ik
B ) Z U8 B i B RN R R, RE N R K SRS )
Ao DA IR (1B AL hit K (V) FIEEE (W)
PRSI AE, DA S 530 V. WKW BEHE, T
BAZ/NV, WU Bk .

KEl2ay4 HOL—5 H 230 () K 7 XUk sh, 4H
03— 15/ KA A B 59 K7 WUtk 5, 4 H 16— 191
W — KR KT KUK B, S R Bk S E B R
#I5 km, 5H03—081 [F 4 H I 557K 1 Xk 5, 5
09—23 5 H L U 7K ~F KUk 5l , e v LB d5 K ik 3l
8 H B P A 3010 Kk, o 3 a8 110 P K B AT DAL R
WO(E2e) , 4H 160 H316.5 mm-h™ I FF7K, 5H10

96 | Advances in Meteorological Science and Technology S&EHZ#R 10 (6) - 2020



30°N
@)
29°N

28°N

24°N

22N 115°E 116°E 117°E 118°E 119°E 120°E 121°E

Progress 44 7 (£ &

(b)

28°N

24°N

22N 115°E 116°E 117°E 118°E 119°E 120°E 121°E

E1 925 hPaillzh X ( WL AP )

(a) 20186 A5H 12HT;

(b) 201856 A6 H 12kt

Fig. 1 925 hPa station wind (Double solid lines are shear lines)
(a) 12:00 on 5 June 2018, (b) 12:00 on 6 June 2018

i H E34.9 mm-h T {4, 5H 208 Hi#{13.3 mm-h™
FIF%7K . B2b26 HOLHS —7 H 238 il K 1 XUk 211,
6 H01—7 H 028} i B3 7K ~F KUk 3l , AH 7 A 88 4
B B KT RUBK B AE H IR 55K R B 2°R4.5 km,
X V6 H 3t HH % 4R 1 55 B K RS (B2 .

Kl2c 4 H oL —5 H 23 i B X ik sh, 5H
06—09mT KA H L 55 i 2 B XUk 3, 4H16—21
i} A5 H 09— 18 H 8 & i) 7 B XUk 3, Hhs H
09—10M H B B I 30 B XUk 3l % i FE e v, X 5 10
HIL34.9 mm-h™ {58 B KA B, KA H B 2 XL
Jik sl ) e P e, U BRI 2 R R B HE B, AH
N H B R /N B R . 1RI2d 6 H 01RS —7 H 230
()2 BBk S, 6 H 01 —7 H 08 H BB 5 11 2 B X
ikl 3RS B K s BEAE4.5 kmEL R, B A
BN, R ACAIE ST K. BE KB TR
IE SIS SR R T A R 4 H 20— 210 o H I BE
K, H.3E 718 A A5 B N50%, BRI H ) He B B XUk
& KAEAT 987

JEIL LA B dr Rl BLR B, KT UK S A B R
) H B AR B T 5 3 KR B PR B TRD 5 R %ot 7, g K T H
IR 55 (P K F KR 2 XK Bl 55 Rk I ik sl (8 22 B
R, FEKCHT H B 55 K Bl 2 75 S AR R B /K SR A AR
SEREE, AT H I 53Nk X AR BFEK 2B B A R
BOUL T —DIAE, X5 KL TR L PORME R K

Advances in Meteorological Science and Technology S%EHE# R 10 (6) - 2020 | 97

AL RRRRAE 43 B o £ 2 P BT R s B 05 A AN A
K XK 30 K 7N 5 7K ST IRk 3l HE B PR v 5 B K B
FEAAAE— B MIEARSE, 28 B XUk sl H B0 v B 5 B K
SRIEFE—EMIEM . BRUBRHT, KEELS
4 1 5iR 7K KUK 3 A 3 B Rk 3l H I s S b HL
bR SN IR ST DA R 5y NI S R DB A 5
s BRI A T, 5@ KUK A B XK 3)
I R o L S B B K v B AN, %o I PR K
FER/IN B P ar A3 50, Uk B R B K R e A D) AR
TR R A YA T K 2 R I = 5 e
o B 5
3.2 KENEET

f &3 WL, 20184E6 H 4 H 04T £E2 kmBH i/ H 3
6.0~7.5 m-s~ /K XU IR B OXIAS, 4 H 108 KF
P T B XD AS = AR 2L km UL R, HL5R o
F10 m-sTBAE, 4 H 1685 M M 1H 2 5 S &S H IR T
10 m-s KPR 3B BLADIAR, B R T H R K
4 H 198 —5 H 08B {1k 7% /K ~F JA 1) 3 B R 1) 48 4h 24 47
1, HR SR IREE JE O, KT KU 3 LR )
Ak Es, SR TE K s 4 H 20832 km BT H B
4.5~6.0 m-sT KT R IR BLXADDAS, TR H I
A AL, SHOTHL km LR /KPR 3 X
DI FE g, 5 H 09R #2212 HBL0 m-s™
P PR 7K KR 3 B AD) AR, SRS H 09— 23 HE B



TEBE

Ay
dvances in Met S&T

m/s
10
9
8
7
6
5
4
3
2
1
0 0
01: 00 07: 00 13: 00 19: 00 01: 00 07: 00 13: 00 19: 00
4A 50
11000‘7 R L LA S B e o LML s
10000.©
9000
8000
7000 mis
£ 6000 3.0
% 2.4
¥ 5000 18
1.2
4000 06
3000 0
—06
2000 —1.2
—18
1000 5
0 —3.0
02: 00 08: 00 14: 00 20: 00 02: 00 08: 00 14: 00 20: 00
40 5H
T g mm
110 l‘%ﬂ( 1&1 /)IKLTH%Z 36.0
100 (e) 324
gg 28.8
L 0 e
« 60 :
T e 18.0
S 20 14.4
30 10.8
20 72
10 36

0
024 6 8101214161820220 2 4 6 8 10121416182022
4H 5H

m/s
10
9
8
7
6
5
4
3
2
1
0
6 7H
11000
10000 @
9000
8000
7000 mis
£ 6000 3.0
X 2.4
iE 5000 1.8
1.2
4000 Y
3000 0
—0.6
2000 —1.2
—1.8
1000 Y
0 —3.0
02: 00 08: 00 14: 00 20: 00 02: 00 08: 00 14: 00 20: 00
6H 7H
7‘7% =Py mm
o ik eV m
100 (f) 32.4
gg 28.8
L 2
“ 60 :
T g 18.0
S 2 14.4
30 10.8
20 7.2
10 36

0
0246 8101214161820220 2 4 6 8 10121416182022
6H 7H

B2 201846H4—5H (a. c. e) #16—7H (b, d. f) BIKFEXAKS) (B m-s™') BEXBKS) (B m-s™)
R=2FEH (86 107%™ ) MEHE/NHHRE (842: mm)
Fig. 2 Horizontal wind fluctuations (unit: m + s™'), vertical wind fluctuations (unit: m + s™'), low level jet index (unit: 10%s™")
and hourly rainfall (unit: mm) at Liancheng station on 4 to 5 June 2018 (a, c, €) and 6 to 7 June 2018 (b, d, f)

FEK

5 H 2215 —6 [H 04 I 1% 2 A1 i J2 7K1 A1) 28 BT
AR SN R K, 1A K SE N JE B K 6 H 00
EEAE2.5 kmfH i I 7.5~12.0 m-s™ /K XU 3 B X
A, R LA N AR, RZE KT R BRI
PRI K FN10 m-s™ RAE,  F/K IR R s TR RE H K
F-10 m-sTHIAKCT R IR BRI AR, 7 H 00K )2 Fl
2 IR KPR 3 B RCD)AS TR0, % 9L B 7K Sl 48 K
e/, FETTHOBR KL A,

LA BB I, K HT BB K B K HT A

2~3 km JBE BT KT RUR) 3 B XCDD AR 3 K]
RZERE, X5 T 2 0 — YO B K 2 o4 o By
TR 2 U B K R R K B R H BT K
Bl E T . FEKIHRZE R 2 5 KF KU 2 B X )
AR EL0 m-sTBL b BRAVIETEHA T, REKT
JRG e B D) AR 1 I TR A R K - 2~6 h, KT
DA 2 AT AR ORI B KRG, 5 W AE B KR
RASEHT BB, BIR KIS R, X M F K
ONFELI ] R R K s % OIRTEH T, RZ K
JRG B B D) A R 3 SR I 1) 5 K R 2D, mras kT K

98 | Advances in Meteorological Science and Technology S&EHZ#R 10 (6) - 2020



o=
01: 00 07:00 13:00 19:00 0L: 00 07: 00 13: 00 19: 00
4H 5H

(a) 2018%6HA4—5H;

Progress 24 % & &

0
01: 00 07: 00 13: 00 19: 00 01: 00 07: 00 13: 00 19: 00
6l 7H

B3 KERMEERE (BA: m-s)

(b) 201856 A6—7H,

Fig. 3 Vertical wind shear of horizontal wind (unit: m - s7)
(a) 4 to 5 June 2018, (b) 6 to 7 June 2018

() BRI AR ORI R () e K, 1 IR TR K
AORIRETH IS, BEERKSIBEAK, X R FEK
NFFEEPE TR K
3.3 REARIBL

HE R K ZR W R AE I A A R T 3 AR S B
FhneE, AR S 2 il 0 RN ROBE ) ik 3l 5 5 B K
HMEAHETFRAMN, 20 br B WA I
R 2R LR ) M T ™ R AR P 5 R W 2 (R AE %
PIXR. ACE T FEART 2L P s 2
FRES KRR

RS ARIEECNI=VID , HJVR2 kmi
LR Z & om KRGE (f: ms™ , DA
12 m-s T GRS 2 B ARSI B R Az km) B, A
PE DR R Ul R 2 SRR, BT TE B RIG, MR S
il R XTI AN RS E BE IR, X B AR

AH 15K IFR G K, 15BN IERIT 46 T, 178145
Bk N0, BEKSEHR (K2e) . 5H06—221 16 ¥
WK, WP oA LRoNiES:, It B2 ANEME,
X R 7K B3 OK . 148 ZORE X6 H 00 B4 /N, HAS
TSR, NFRL/NET GRS, B FROKIIEE A, HEEUR
INRO 2 o RN E b R BRI AT,
R 2B L, Hlishik, XK 155
FEER, BEARDAAY); ARUIBEHET, KRS80
FRECH BB T B, BB, X R UK B B A
559, BEKAAIIE) . BEAKHTR S SO Ta B3 X i@
Ail~4 hfIBL S, X5 XRS5 8 A
T3 A B2 b ] A HAR 2 SR AR HRE K i S B
IKEREAAHILEL, X2 BT Rem KRR 2, it
FeKiEaRAE—E MR RER, 8.5 K50 T T

Advances in Meteorological Science and Technology S&EH# R 10 (6) - 2020 | 99

EREKR,
3.4 FRRLERINZRIEEE

DR oy A& KR BIIE S, IR
KR [\ 5 5 AR A 2 B KR TR [ 45 51 (50 b
(SNR) & XUERZ F i8R [FE 5 A ARG 5 5 M
Pz, WP TR, SNRER AT B [B] 3 2 %
et A T K B K G R A e B RN Th R i
JEEAE A B ) _E A A BRI AR A, SRR IR DIAE R
R KM IR AS )

Kl4affySNREHE v] LA H, fE4 H 1587304 Fff
I3 kmPL R LK T30 dBRME, X BE 158 2 H 30 F%
Ks 5H05: 30 SNREHKZIF4AHE K, 09: 307E
4 kmPLR ) B K T30 dBAAME, 11: 30 SNRK
EIF4E S, 17: 30 SNREFFRIE A, 21: 30/ %
7£0.5 kmUL N SNRHBLIE K, 1% 1 (8] LOR 1200 HY
LA B K I AE . El4bRISNREE 7T LB 1, 600
i —7HO7H SNRTE2 kmis B L @i K, el 26
H11: 30—7HO7I#£0.5 kmys B LA H 3K T30 dB
(A, TR 2 s, 2 kmis B BL_E Y SNRAE 76 AR
W, RN AR RA L, X R BB~ 22 1 55
F&7K o

Bl 4Ty 2 3k 5 B A0 HE vh L T8 00 T o3 435 2 B 4
PEAET m-s BT HU B g, 1.23~3.63 km7EQ m-s ™ fff
I LSS 0, HH T XURR 4R TR R v IR R U
o LARINAT 2] 19 B KR [R5 5 3, L [l o 5 b oK
SIREUESER, KRGS RIS FIEEE KT
KAIBEN I TR 5 B I AT, R I 1 I e 4 ot
N (Y JE 43 ) N TR Ve R A 5 KA ) I ELIZ 3)
TREE o AR AN I8 R FE BE VLI 2K 5 mes™IET#



01: 30 07:30 13:30 19: 30 01: 30 07: 30 13:30 19: 30

01: 30 07:30 13: 30 19: 30 01: 30 07: 30 13:30 19: 30

4H 5H 6H 7H
FEIm THLH A AT Var/id JE R FEPR
3630 N ; ﬁ \ \;' el : ! TN
3510 PN i Y N i N
3390 i : "‘i‘k! % e N e N
3270 et e P RN
3150 i PN L e N L
3030 N el e N \ PRl
2910 N [P hN »f”"-’,% T P e
2790 /"""‘rw:w\. :M"«: : N /"M'.’-i /W’F—.H
2670 .f"‘"“'”n:\_ . .-w""v’rn . “'"f:l-"\ Ml f'fl:-\\.
2550 Pl et N TN T TN
2430 J"“’”-‘\._ i /...,r"'. _.rv"ﬂ.'_"\_ :l‘\. . Jfl:‘\.
2310 N [ ™, AN ; N
2190 N [ N N ; N
2070 TN P ' il Y - PN
1950 ...p""""f"il_\_._ E J-“Fﬂn Y : J‘MK_:I\ _r"‘j"-—l\ E J"‘fflr\
1830 ™ N ™ R il A
1710 RN Y L et PN ™y
1590 TN LN : % " % i : )
1470 N j ,_r:.;\{ i i. i RN
1350 : %% P : %!‘% i i
1230 [— i : _J'F"i\'g [— Ly - ...»ﬁ"'fn - v
1110 G LN N N TN
990 e e I ™y N ™ A
870 . . A : N N o
750 ! 3y H ..f"”: h i - ..p“'.wrn-\‘“ M’IM
630 : s N e ™ i
510 E ﬂ'a E J,F'.M - E __N..KT. i, E 'l\‘r ..-«ufnj;u
30 Lo et e e e -
2710 L. . Ly : M“f_i'h“\_ E i lr - E i e '
150 i ! R e L # e
mis —716 0 7.6 —716 0 7.6 —716 0 7.6 —716 0 7.6 —716 0 7.6

2018-06-05 09:50:41 2018-06-05 09:50:41

2018-06-05 09:50:41

2018-06-05 09:50:41 2018-06-05 09:50:41

El4 2018%6A4—5H (a) #16—7H (b ) H{SEELL (SNR) ; 2018 £6 H5H09: S50MIThERILZE (c)
Fig. 4 SNR (dB) on 4 to 5 June 2018 (a) and 6 to 7 June 2018 (b), power spectral density at 09:50 on 5 June 2018 (c)

FEIX I — AN, 720 m-s™ B I H I — AN 5
i . X0 ULRE Tz TR LT R . 8
T EE A RIS LE, A2 ui 4 H15—17
i, 5 H 08 —7 H 020 Ay A K i Bt o

R DI R KB B, SNRGH B9 X 7E B /K 413 H
AR i B b, TR /K8 T ek 55 B I 2 SNRAEL T
GEHE R AU RE KB B, SNREE[EN 3 OB 8 T F4
IEACZ KIS 24 ¥ U2 RE KB Bt SNRAFLLE &1
R IR BRI B SS: B B2 A vl B IR A1 T

R RFTR K, RABHLERE AR, K
IR A T,
4 it
1) KT RSk 2 B R 3h H 30 i i 8] 5 ek
H B ER I T3 R, KSR 3 R A A K ST KU Bl
PR S R KB B AR E SR IR AE AR S, TR ELRUIK
BN LI 78 FEE 5 WK R BE AR — B I TEAR 6, BB\ D)
A T3 R KT KUK AR BRI B0 %5 4 oh
(T#105%)

100 | Advances in Meteorological Science and Technology S&EHZ#R 10 (6) - 2020



Progress 44 7 (£ &

BT E AR SRS B ARk A T M IAERY BT IR 5%

Tk A kiR

(1 BIHERT RSN, FR 4140005 2 fdH B AT SN, A 364000)
WE: ATIHHEMRAROEEFN, REFMARENGE, FAFEALE, FA5KEEAKNEE. FK. 48
FEE. NEEEE, BUERER. BiR. ARENEELE, BExTETIEANSREEFMARENIER, FHF
BRI 2015—2017EER T HRM A RLFHZRH#HTHF, BEETEFENHTMAREEMERER ZRELSREE.
F SRS & PR TH 2018 FiA MNSE B A M ACEH TS N, ZERRA, 2R BREFRIN MR K, K&
FRERTE] PLIAEI83%.
EEE: ZFMARK, ZRESRE, Tk, 5&
DOI: 10.3969/j.issn.2095-1973.2020.06.018

Study on Multi-source Information Forest Fire
Monitoring Model Based on Radar

Wang Wei', He Xiaoxian', Zhang Shenshou®
ueyan, eteorologica ureau, Yueyan ongyan eteorologica ureau, L.ongyan
(1 Yueyang M logical B Yueyang 414000 2 Longyan M logical B Longyan 364000)

Abstract: In order to timely put out forest fires and improve the efficiency of forest fire monitoring, by using radar data,
meteorological sensors of temperature, precipitation, relative humidity, wind speed and other information, through information
layer, feature layers and data processing from decision makers, radar source information model of forest fire monitoring was
developed. We used the model to investigate forest fires instance data from 2015 to 2017 in Yueyang. Results show forest fire
probability based on radar level values of multi-source information fusion. The model was used for real-time monitoring of fires
within the radar monitoring range of Yueyang in 2018. The model was found to efficiently monitor forest fires and the fire hit rate
reached 83%.

Keywords: forest fire, multi-source information fusion, radar, meteorology
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Table 5 Statistical of forest fire radar echo and fire
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Table 3 Statistical of maximum daily wind speed and
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EGERMEARSE/d O 1 2 3 4 5 6 7 8 9 10

RARUHEL 4 4 8 6 5 23 28 31 3 5 4

HIRATT AL, 2 HELR AR R <8 difi, 7

ERIAFEAERY (10A £REIH) E&Kis
17, FEERM KGR A B A X N &R sk, 7R
2015—20174F (121 IR AR IR K T A BT UMK K 4t 7 ik
MR, AR IXST IR K Bl 34T 704 (R5)
I BRI (1) AR 26 5 T I8 [RS8 TE AR
X, TEISRI S <30 dBZIN, ARk kR K AR
B & (9198 S S 2R I 3G g 3 n, 4 & % >30 dBZ
B, K9 R AR T k) o
3 ZEERERATRE

BT R, R KCR W R AR A
M. W, WE. FEEEEE — e N
HE— D PR R AR KK R R RCR, A5 L
BEEMA RS . RGKH =2 KA %0, B
E FHEE. IRZ . Bl Z i e i R 25 R ER K
RIIZA G ER AT BRI FE ;R E 2 A Al i
AN [F) A% SRR E s 1 W, BN AR AR s Hh 5 4%
MK R R AEASIERE, %2 kG e W30 2 U &
MIREFE, B RS T IE S ek E R
AR A R A FEHOE AT RS, R
EESMBAIER, IR\ RGNS, Er R
WAEWE LR .

ﬂ R AR '9
=

" AR (1 wE =W "
I W ' ”
il k> K
X R !

1%
W 3
B> s e > i
R
> sunr-Es >

E1 ETEZENEIRE BTN RERIERZIT
Fig. 1 Framework design of multi-source information
forest fire detection system based on radar
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Table 6 Forest fire occurrence probability based on multi—

source information fusion
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Table 7 Multi-source information fusion values of forest
fire occurrence probability levels
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Fig. 2 Radar reflectivity echo timing sequence diagram of Yueyang forest fire (0.5°elevation)
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Table 8 Forest fire occurrence probability based on multi-
source information fusion
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Table 9 Statistical of early warning percentage of radar
forest fire echo monitoring system

R RER I 52 A Th 521
MWEZR 5341 1% 83 10 74

AR b S ot PR R ) 5 R B vt B AR R )
iy R SR ATE T 5 BT S, TR MR K i WE I &R G i R
% 5 CINRAD/SB 7 4t % 7 12k [a] 9 B A4 15U 7] i vh 28 AH
B, W, ZRGMBITERSEELRK, R
PARIF Fk 45 TAEZ A

5 4ig

He T T K BURM 2 RS B ARMAR I B 2 5T )
L AR R K HEAT AL, AR EE KK RAR A
B RRKAEBRBAT U, BRI B M
RERLZFEEREGER, FIWHRIRERE, hiE

104 | Advances in Meteorological Science and Technology S&EHZ# R 10 (6) - 2020



ST M RRIRBT IR AT BRI KR FEAE B, AT
Je B R IARAR K I, X KR BEAT BB R A58
UE S ZAR RN AR AR K R ) W DIRS E  ven,  rR RIA F
83%, REZN10%, b IIE NT6%.

ZAE ARG R FEF, IR, R
BRIk E Rl A B, SRR RIE RS @, 155 )5 T
Fodr, AT AR R S e S AR, g B AR AR K
PR RS R v AR Y, N B SEBrolk 5 H, KRR AR
KAE B ARIR I M IR AN 1
SE Wk

[1] 2B, K. FBERBEPREERRTFAREMNA AT
R F . RHEANET 5 R, 2011(24): 16-17.

[2] R 3T 0B B EOK B9 % AR AROK RAREE R G A 58 KL
J. e T TR, 2015,

[3] MRk, Toem, ARR, & biE—KERKKEENE LB R
KAEAT 5T A R, 2010, 30(1): 121-125.

Progress 44 7 (£ &

(4] BRE, A%, ZUP, T AT L EHRIEANKNE B 2075
A% AR, 2013,9(2): 241-248.
[5] XA, AR, AR, .7 EHARMK Kb = A7 R F o [H
F. R E AL AR 5 4, 2007, 27(5): 83-86.
[6] Fang L, Yang J, Zu J X. Quantifying influences and relative
importance of fire weather, topography, and vegetation on fire size
and fire severity in a Chinese boreal forest landscape. Forest Ecology
and Management, 2015, 356(SI): 2-12.
[7] AR, R T A Z WM I RAK R G A% H & WHERE . %
AR AR AL K ¥, 2015.
[8] AMedb. B KAES. W/ARE: RALARL AF G, 1998,
(9] MF%E, Thah, TEW. AXZWRRKKKE LR AMFHEEX
R Rl K5 4], 2001, 29(1): 12-15.
[10] E#WI. & F A [F 7 51 47 7 ik 0 R 5 BB o 8 R
B2 BAil: BRHILKE,2008.

[11] £, BE, TR, T ¥URMKREEGRIRET . &
AR, 2019(3): 227-228.

[12] F4E, AN, P 2. 2 ERBEHERSHRERT TR
A BEH HUARk, 2015(7): 242-244.

[13] i, &, WM E RMKER L E LT, F R
e K 3 24, 2016, 36(12): 44-47.

[14] 44, RF 4, TMM, %. CINRAD/SATE A F A VA IR ER 7 &
#3F 5 A AR, 2012, 38(6): 722-727.

( L#1007 )
Hors R, v VAR R s /K1 XUk 3 A0 = B XU Sl
BB 2 L e AR

2) [E7K AT K B BLE K AT AE2~3 kmisi B fHE
HBLACE R B D) R AL 5, BRI R
e 2 K AR 3 R DD AR 3 K 2210 mes™ BLEs
I AN AL T 35 T ARJZ 2K XU 3 R\ 48 B B [ 46
BEKF2~6 h, BRI ERE; »ADELH
TRJZE AT IR B D) A 38 SR N ) 5 K [ 2
BERAMBI A

3) MRADIRTLH T, RS 2 e B i 2,
FLREN R, X LR ) 5 L5, PR ) A AN 5
AR H T, K2 2RGSO, Pl
N SRR SRR SS, BEAK AT FRKRTAR A
SR KT 1~4 ho

4) W UIAZ K I B, SNR5E 1] 9% [X £ B 7K 4
W IR R R R R b, AR KO- T 35 I IRJZ SNR
ETT IR, VIR K B, SNRE 81357 [X AE 1%
JEAI T 4EFF o

Advances in Meteorological Science and Technology S%EHE# R 10 (6) - 2020 | 105

SETM

[1] B X, 7K, 25K, & M4 E AT E—RKEET
o B ] SRR R, 2010, 29(3): 251-265.
[2] ER¥, FXE FW, & NELEF AR ERTRATEEE
A e B R AR B, 2012, 40(1): 74-86.
[3] £&, x| —%h, 30 . AR RS 4% 5 OB AT — KR A 3t A2
By X B Y1 R AR AE. R R R E, 2017, 36(2): 172-176.
[4] kR, AW E, B4, £ A FARFL T LR AETSRE
B K F BT AR AR ST LR, 2011, 28(1): 32-35.
[5] R Aag, KA, FALAR. A RUET 4 % 3k ORI 2 B0 1 ik
g5 FRW R R W ALK FR, 2003, 19(3): 285-290.
[6] THP, KE. Bk 2R 6 RUF & 8L, AL FHYE, 2010,
38(4): 439-421.
[7] k4B, &, X, S AF AT AR EIAETERETRADT
A2 AT L L R RS RUK B 5, 2016, 39(3): 206-215.
[8] #zrdE, MK, TH, F. —KF WIQATHE MK E AR R RNERSFE
AT ARG AR, 2011, 70(4): 619-627.
[9] ZE0%, K. —RZHARA AR KR & 5 3 M JERHHAE
. A%, 2014, 40(8): 992-999.
[10] ¥ B4, X404, thaE . KRB FBE. 5% 3w A b,
2000.
[11] BB RIK. = RERAE A B R A w: A &b B, 2000.
[12] Z0, EfEE, vtNE, £ X FHh AR TFHES T —RRBMEE
W& X B WA A% 5 K%, 2016, 39(1): 41-47.
[13] TEeE, AR, Bid A, & . RUB 4 S AN oK =R f g
RIEHF 5. 7 R A4, 2010, 29(2): 498-505.
[14] kEE HEE, B4 L. FHALTFE. 30 AL H KA, 2001



TEBE

H
dvances in Met S&T

rh

H

KSRIMERIFERMIE S %

SR
(HBG R TR RSP RABIZFUIREDE, W AS 210044 )

WE: B (FEXURARARRE2018) MEIE, NPEXRVARARNHIED BRHTHR, NESERIHRREP
AR ERR, BE “RROFL” NEE, BPEASHERAFRABAALNINKE: REMENBEBEXAFEER; RF
UAMEBRA—RK; REMNEMIEBRABRNEZX; ZRUAMNIEBRIBZX, TEXSHERRESEE, $E
REFFEHRNHENHLETL, ANEZXNTRE LT, X—NEYLIARUSEN A TERFERMISE
BXo B, TR T RAIRREXESREE, UEXESRIREFHESAENEFAFEE,

KEH: KSHBHR, HEDH, ZROSML

DOI: 10.3969/j.issn.2095-1973.2020.06.019

Geographical Distribution of the Atmospheric

Environmental Resources in China
Cai Yinyin
(Institute of Atmospheric Environmental Economics, Nanjing University of Information Science & Technology, Nanjing 210044)
Abstract: The geographical distribution of the atmospheric environmental resources in China was researched by employing
the data of Report on China’s atmospheric environmental resources (2018). Considering the ecological criteria for air pollution
control, a proposed boundary Ankang borderline divided China into four parts, namely rich area, general area, relative deprivation
area, deprivation area. Where rich area locates southeast of Ankang; general area locates southwest of Ankang; relative deprivation
area locates northeast of Ankang; and deprivation area locates northwest of Ankang. With the degradation of criteria for air
pollution control, the geographical distribution of the atmospheric environmental resources in China shows a change that relative
deprivation area turn into rich area. This rule has an important and practical meaning to the current work on air pollution control.

Meanwhile, the issue of hierarchical region management on atmospheric environment, ecological justice and economic equity
were discussed too.

Keywords: atmospheric environmental resources, geographical distribution, Ankang borderline
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Fig. 1 The change of atmospheric environmental resources
in China with longitude
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RIPEXSAERFALETHES (AREEEK ) ©
Table 3 The change tendency of atmospheric environmental resources in China with longitude
(from west to east)®

EFRRSIMERIR HERRSIEHIR RBRFRSIE R IR RSHERREE
ZEEZL HBADE — — - =
SEE BO/% SEE BI/% BEE BS/% BEE ASt/%

95°E 2167 606 27.96 598 27.60 607 28.01 566 26.12

97°E 2156 606 28.11 598 27.74 607 28.15 566 26.25

99°E 2129 602 28.28 596 27.99 605 28.42 563 26.44

101°E 2065 583 28.23 582 28.18 594 28.77 551 26.68

103°E 1964 552 28.11 549 27.95 567 28.87 518 26.37

105°E 1834 523 28.52 524 28.57 541 29.50 495 26.99

107°E 1683 483 28.70 494 29.35 522 31.02 481 28.58

109°E 1533 446 29.09 461 30.07 495 32.29 454 29.62

111°E 1344 373 27.75 399 29.69 446 33.18 409 30.43

113°E 1122 296 26.38 331 29.50 383 34.14 355 31.64

115°E 871 219 25.14 261 29.97 321 36.85 299 34.33

117°E 618 157 25.40 195 31.55 262 42.39 253 40.94

119°E 394 98 24.87 131 33.25 201 51.02 201 51.02

121°E 238 51 21.43 69 28.99 136 57.14 144 60.50

123°E 148 15 10.14 24 16.22 73 49.32 80 54.05

125°E 101 10 9.90 17 16.83 48 47.52 55) 54.46
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09 b T SRR FLBE SR A R T KRR
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Fig. 2 The change of atmospheric environmental resources
in China with latitude
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R4 PEASIERBLGETHES (BEEdt) ©
Table 4 The change tendency of atmospheric environmental resources in China with latitude (from
south to north) ¥
ESRRSAERIR HEHRSHERR REFASIERR RSIERBEE
BEE  BS% BRE  BSM% BEE BS% BEE  BS/%

GEELZ HARE

21°N 24 20 83.33 15 62.50 14 58.33 12 50.00
23°N 91 75 82.42 62 68.13 46 50.55 40 43.96
25°N 273 211 77.29 162 59.34 102 37.36 87 31.87
27°N 479 303 63.26 239 49.90 156 32.57 126 26.30
29°N 703 356 50.64 289 4111 191 27.17 157 22.33
31°N 957 428 44.72 358 37.41 248 25.91 201 21.00
33°N 1163 478 41.10 416 35.77 303 26.05 245 21.07
35°N 1369 504 36.82 455 33.24 343 25.05 282 20.60
37°N 1617 540 33.40 500 30.92 400 24.74 339 20.96
39°N 1812 561 30.96 530 29.25 440 24.28 378 20.86
41°N 1960 576 29.39 551 28.11 478 24.39 423 21.58
43°N 2072 592 28.57 577 27.85 532 25.68 488 2355
45°N 2141 598 27.93 587 27.42 564 26.34 525 24.52
47°N 2203 607 27.55 602 27.33 601 27.28 563 25.56
49°N 2241 615 27.44 610 27.22 621 27.71 585 26.10
51°N 2255 617 27.36 613 27.18 626 27.76 590 26.16
53°N 2258 617 27.33 613 27.15 626 271.72 591 26.17
R5 RESALTESRASHEREST :6 ZRESALTERAXRSHERES
Table 5 The geographical distribution of the atmospheric Table 6 The geographical distribution of the atmospheric
environmental resources with ecological criteria divided by environmental resources with livable criteria divided by
Ankang borderline Ankang borderline
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Fig. 3 The geographic boundary of the atmospheric Fig. 4 The geographic boundary of the atmospheric
environmental resources in China with ecological criteria— environmental resources in China with livable criteria—
Ankang borderline Ankang borderline
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Table 8 The geographical distribution of the atmospheric
environmental resources in reserve divided by Ankang
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Fig. 5 The geographic boundary of the atmospheric
environmental resources in China with developmental
criteria—Ankang borderline
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Fig. 6 The geographic boundary of the atmospheric

environmental resources in China in reserve criteria—
Ankang borderline
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Fig. 7 The distribution of high—value samples of the atmospheric environmental resources in China
(different classification criteria)
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Action Programs of Urban Adaptation to Climate Change
— Typical Domestic and Overseas Cases of Response
to Meteorological Disasters

Liu Suxiao"?, Sun Landong"?, Wu Wei"?, Liu Xiaochen"?, Yang Hanwei"?
(1 Shanghai Climate Center, Shanghai 200030; 2 Key Laboratory of Cities’ Mitigation and Adaptation to Climate
Change in Shanghai, China Meteorological Administration, Shanghai 200030)

Abstract: This paper reviews measures, aiming to adapt high-temperature disaster, water disaster and sea level rise, taken
by different countries around the world, of urban adaptation to climate change. According to analysis, there exists several
universal rules of developing climate change adaptation strategies, although the geographical scales, climate conditions and
social environments are various in different regions. The rules include: leading roles of governments at all levels, cooperation
between different organizations, strategies adjusted to local conditions, consideration of long-term influence of climate change,
sustainability of adaptation program construction, inclusion of disaster adaptation to urban infrastructure, encouragement of the
whole society. Currently, comparing with developed counties or regions, although Chinese cities started relatively late on making
strategies and measures related to urban climate change adaptation, some progress has been achieved with national attention,
governmental leading, academic study and exploration. Some researches and projects on urban climate adaptability in some cities
for the 13th Five-Year Plan have been more rational and mature. Some positive achievements in related pilot projects also exist.

Keywords: urban adaptation to climate change, resilience, high temperature, drought, rainfall flood, sea level rise, sponge city
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