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Abstract

Using FY2G and FY4A satellite and HTG-3 microwave radiometer data are used to detect and ana-
lyze a severe convective weather in Urumgqi Airport in early summer of 2017. The application ef-
fect of new remote sensing side data in severe convective weather which has an important impact
on aviation flight safety is evaluated. Results show that FY2G and FY4A satellites data have a good
effect on the monitoring of convection storm. The TBB product of FY4A satellite can quantitatively
analyze and display the birth, development and evolution of convective clouds. When strong con-
vective weather occurs, the moving direction of cloud top temperature gradient can better explain
the movement and intensity change of the system. The microwave radiometer data can better
monitor the occurrence and development of thunderstorm severe convective weather. The data of
relative humidity, whole layer water vapor content and liquid water content of microwave radi-
ometer can well reveal the water vapor distribution and stratification in the coming time and
space of hail and precipitation. When hail occurs, the water vapor in the air is close to saturation.
The time period of CAPE and Ki index jump is consistent with the time of thunderstorm in reality.
The extension height of liquid water content has a good corresponding relationship with the
height of thunderstorm cloud. The temperature and relative humidity field of the meteorological
station equipped with the microwave radiometer can generally reflect the changes of meteorolog-
ical elements during thunderstorm weather, but it lags slightly. In terms of precipitation rate, the
occurrence time is more consistent with the actual situation, but the intensity is deviated from the
actual situation. Microwave radiometer has good monitoring effect in thunderstorm weather ap-
plication. Forecasters can understand the extension height and intensity of thunderstorm accord-
ing to real-time detection data, which is conducive to providing better aviation meteorological
services.
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T 5 2 — P B A O e A RS, e R R KA G AR RS (5 5 IR KRS R
VEAESR, KB S T TR A PR FE AT — 2, SR ST S [ 7R st v B 2 (R RN % ek 5 Rk )
MP-3000A AU FEGHRARSTTHBURE, JEATXIEE 700, R IO S X R 3R A B A B s
HEWEE, ABARAEAE—E MR ZE o 10 5 2 [ 28 LAPHIT 55 )\ i [E BRI 25 e xR 6 %R A 3Eat, S #r T
GPS/MET #RZE ORI A& ST k), 8 A a v 78 R AL iy, MR e R, AR B 3 ANE P
PRI Y, AR R S T AE R RS2 B MK, iR ZEROR .

b5 M L O R O TR ke . REH, A UAE, A OB R S T BERME R BRI . BRRT . UK
SRR S AR %, (0 2 500 S R AT T B S O S [ P ) MP-3000A Z4[9] [10] [11], A
ELE[12)F 48 E RPG-HATPRO-G3 £ 14 3838 FFAT Hi FE G0 4 56 11 BORIX 5 7 — O ) 5 B 7K AT 40
M 7t .

LBEARFHIZT 2016 4F 10 H %% Airda HTG3 4R 1T, Sidin A AEMEH, 2 s S 7ext
L@ARFHIHIAERST . BELEFERFEKS SRRSO BRI, H2 b FkEMERN, H
S UKL RS W 2 B AT AR D . 245, I 40 4F S E R FENIAUKE I K AE MR RARAR, iT 40 4F
KILHBL 4 K, o BHBIE 1986 £ 4 A 23 H. 1988 4E5 A 10 H. 199544 A 13 H. 20174E5 A 2
H o AR SO k3 FZ A S e s S K & T SR TERINT 2017 45 5 H 2 H 3 &K
BRATLI% UK B S AL R AT /e W 7, DARIER SR TR e S v 46 i 28 R ) % ) 7 e ot
MR PR -

2. REBAEIFRRE

2017 %5 A 2 H 18:15 (dbxthd, BAFFE)~19:00 ZEASFEFHIZHINE R, KX KEE AR
KA, BEi RGEIAE] 35.8 mes™, S %5 ASEHLIZ R I D S Al o R RN 7 RS B AR R i [ 4%
B, HHTSEARFHSMIREKR, W AT, FAYERRSIER 35 PEEERB/NLLE 1
Pr), &M SYE, RAT2 PE, HUH 4 BE.

MBERRAKERMN A4 H29H~5 A1 H, 2@ AN, BT —XKP2RERKR IR,
5 H 2 H 08 BF(1& 1(a))#rsl X b T4 f5 p vh At < m b, dbsl B ol e, g EE 1)
JEML X AL T A S IR AW, A TEEREERCNBIE . 5 H 2 H 20 i 500 hPa PEILSARINK, & AT Eaiks|
36 ms™, IEREVE)S RS, 700 hPa NSRRI, B - R - BTTEHE AR, BEAFK
432 ms™, 500~700 hPa & K5 _F 45 it bz il .

Figure 1. The 500 hPa circle pattern and surface pattern at 08:00 2nd May, 2017
1.2017 £ 5 A 2 H 08 B 500 hPa FZ B Fth E &
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H 10 B, BEERTHBEKZ ROEE, REHXTHER - 8% —LNENZER, 4B LGS
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MR, 16:30 FFAATEI AR sohi Ik BT hae — LRt = i ok fg, BiThaR - sohidnik —2R 28« H
I /v o PO = £ [ BT e P T Y S O =T | /i i O B | e W YA D 2 i
WRE, mHRREES), BEHENART FEEEIL, BEMERK, M FY4A TAE TBB & 2 AL
EH, mHH0LTBBE < -32C. 17:30, =RIHRNMAFG, — M1 - FFEEE, 55— T
KR, RSN B S . 18:30, PREIBEILMIA R R ARIL DT, AT T - R EE
—Z&mrL RS, AT A B, B HLS AR KRR R JEE A L. 19:30, FY4A TR
TBB 7R, TBB .0 OBEN R T X, HlY) TBB RET 5, = BIEETRIEARRS, 18] 2 TR TR T
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Figure 2. The evolution of TBB of FY4A Geostationary meteorological satellite
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4. WORBRETTERN B 5 4

2016 FrFE R AT RERHE. SERFF. WA= AHIALHE T Airda HTG3 BBBES T, %6
PR SE BACERAR DAL A N E A T 513k, HTG3 i 48 2 36 F KA 18 B AR < R 5
&, APSEPU R SRR RGO Z L 1 MR . 2= B R AE 6 I AN T2 mi R SR HIE Btk 4
MR B3 RS EU R E RSB R I HLAE A R v BB SE 11(51~59 GHz) Fifil
B K BBORSUKIRE 1(22~31 GHz) W I% 86 3d I AR (TR F8 4 T T IRV 2 FE A4 Tt mT sk FH Al
183 GHz /KIR & H B ZKIR) , 3850 A st i ST 110 2 Bl 8, S I SR AR 0TI 2 R R TR R 4k
KAHBKEE. REERSZKEESEEE . T 0T R 58 5T ZORME S RS IRFE .

4.1. HINEEMASKS D BREHRHE

M3, AHXTREE BT LLE H, 18:00 LART, Z=H 1000~4000 K i 8 AH X S & HTE 50%~70%,
1000 KLLF, 4000 KEA B3N <50%MT 2, KABELLT “Hiig. EFF”, 18:00 LLEAHHEE
TRGHBE R, A DX 5 B B SR N5, 18:25 FFRURAHXIR B KT 80% 1) /51 FE 4R 75 HiL [T 22 4500 K51 FE,
H 3000 KA FIER] T 100%, 0~5 km ZANMWHRA, 5 km PLEZ AR 50%~80%, i kLB H13%
HILE R IKE, AR, XRRACRSTISE 1840 4, MK 3 BEKAGEES A AN,
18:20 LARG, KA Z KR G B 8~10 kgm 2. 18:21 JFh, BEKKSEHGE N, 18:25 7
PR EIIREE 33 kgm >, YR RE FFE, 19:00 LUG B2 KIS & BY4ERFE 10~15 kgm .
ML 3 TS K B RS, 18:15 LLRT, Ml bW B = RS, 2SS B RS, BERA &K E
N 0. 18:15 43 LUJE A KRR BE , 18:25 MA/KE BILH] 3 kegm ™o BLi 2 doK iR, Hli7 HBLKE -
Ko A HTRIL, AHXHERE . R KRS RARS K S RARGERKE . AR 28 KR i
KIZEE . UK RAER, ZEH KRBT,
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Figure 3. The image of Micro Radiometer. (a) Relative humidity profile; (b) Integrated water vapor content; (c) Liquid water
content
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4.2. FREEFIESHT

SRR A R A T R AR E BE &, 1115 4 CAPE {H B Mo s s i A Ra 48 gk il &
CAPE {H7E 18:23 4E¥F 4 0 Jkg, {HJZM 18:23 IR TURIE K, e KMELE 18:26 153 2034.4 J/kg, BE)S
POEILTS, 18:36 72 JEIR559 0 J/kg: Ki f6%0R R, 18:23 HiIJLE 20°CLAR, 18:23 HFUfiiik G N 18:26
SrIPIEE] 33.3°C, 18:33 4 LUEZH FREEFRAR AN 200C LR . 1 CAPE. Ki 850K (1IN (A B 5
S TR BRI R B AIA .
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TSR T VRS S K E B R T LIS R A B B o KRB B AT, AEL S IS /KERZ
MR RS, 18:17 Z 01, BIEWASKN 0, 18:17 FFEEITHLZE 200 KL FH D ERASK, 0~200 K
KA TKEN 0244 gm™, BEGE/KER BB, 18:27 S A/K S B0 = i ik 3] 8400
K, WHEBRSMEEERE, &5 8000 KLl L, HERAHBRASH/KENKMEXEELEFLE 6000
KIS, BARBAETKEN 0561 gm”. WERES/KEREWNLE FH, EEEHRE 5000 KLLF, 18:35
LG TS 5 7K B 1A e BE ST PR IR 2000 K LA, R B R EER, WRESKEEATEH, BEKE
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Figure 4. CAPE image retrieved by microwave radiometer
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Figure 5. Time evolution of liquid water profile of microwave radiometer
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AR B AN AR G, AWK R . KGR R SR AR BRKER, iR R
FRIVIR L AR IR, HE 6 RRERBIEITTLUE H, 18:26 1, AHXHEELERFE 35%~40%,
18:26 FFURIZHT EF, 19:00 e RAELF] 81%, X 5LHUAHILES ARG IR TORHE R, 18:26 1T, HAE4E
FFTE 13°C~15°C, 18:26 FF AT I0IE T B, 18:46 & R AAK 6°C; FE/KZ 711, 18:25 HIILE /K 0.2 mm/h,
18:26~18:27 F&/KZ W4 2.7 mm/h, 18:33~18:34 [F/K#H N 6.9 mm/h, 18:40~18:41 [E/KZ4 7.7 mm/h.
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Figure 6. Changes of meteorological elements of automatic weather station in
microwave radiometer
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BT FY2G WG Bl FY4A A TBB. flidR SRR . BEKREE. BERES
K A K ERER Ao S T AT (1 B 2 AR B, AR LIRSk

1) FY2G. FY4A TR GORPO S0 I A B 808, FY4A AR TBB /7 ahfe e St &
AL B AR A JE TEAR, SRR R AR AT, 2 T B P (R 3l 7 ) RE LU M e R i # 3))
SRR, .

2) MXHBEE. BEZKIRE B K S B AR LT B R 0K 8L . BEACRIG I 2 AKVR 50 A = 4
VKBRS, KRS AT T CAPE. Ki F8ECRAR I 18] B 5 St v B 2 R AR I TV BCA) 4 .
MBAKEEEH, WEAKERENMESESEH RSN EABIFRN PR R s st 8
G BRI A, W5 FE ARG B 3 R 8 A4 S B HY B 28 R A AR BRI AL, (RIS e,
MK ZETT T, I (] 5 SERUART &, (HBRES ST i 22 .

3) ARSI BRI N A TR, T RO RIS T SR Tk KU LA BN
FLIGIE, H—2 Tz R 5 5% .
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