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Classification and identification of FY—4A convective initiation
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Abstract: This study aims to understand and enhance the indicative significance of convective initiation (CI) products from Fengyun—-4A
(FY-4A) satellite for summer precipitation over the Qinghai—Tibet Plateau. Using the convective initiation (Cl) products of FY-4A and pre-
cipitation data from the Global Precipitation Measurement Program (GPM), and based on the correspondence between the CI samples identi-
fied by the FY—4A CI product and the actual observed precipitation one hour after identifying the CI in the Qinghai-Tibet Plateau region
from June to August 2022, three categories of the CI samples, including no precipitation CI, weak precipitation CI, and strong precipitation
CI, were divided. Then a CI class recognition model was established and the model performance testing was conducted by combining atmo-
spheric convective parameters and geographic location information, two machine learning methods, decision tree and random forest. The re-
sults show that there are significant regional differences in the precipitation situation within one hour after the occurrence of ClI in the Qing-
hai Tibet Plateau region, with a higher proportion of no precipitation in the northwest region and a higher proportion of precipitation in the
southeast region. By utilizing atmospheric convective parameters such as lift index, total cloud water, wind shear, middle and low level hu-
midity, cloud bottom height, zero degree layer height and so on, it is possible to better distinguish whether there is precipitation and the
strength of precipitation after the appearance of CI in the Qinghai Tibet Plateau. The random forests identify model have better performance
for CI classification than decision tree, and the use of random forests identify model can more effectively classify summer CI on the Qinghai
Tibet Plateau according to precipitation intensity.
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Fig.1 The spatial distribution of (a) total CI (unit: number), (b) proportion of no precipitation CI (unit: %), (c¢) proportion of weak precipitation Cl(unit: %),

(d) proportion of heavy precipitation CI (unit: %) in the Qinghai—Tibet Plateau over 3 000 m from June to August 2020-2022 (the blue line

represents the boundary between the southeast and northwest parts according to the distribution characteristics of CI)
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Fig.2 Confusion matrix obtained by decision tree identify model for test samples in (a) northwest, (b) southeast of the Qinghai—Tibet Plateau( In the horizontal

and vertical coordinates, O represents no precipitation CI, 1 represents weak precipitation Cl, and 2 represents strong precipitation CI)
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Fig.3 Decision tree identify diagram of CI classification in the northwest of the Qinghai-Tibet plateau
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Fig.4 Decision tree identify diagram of whether CI classification in the southeast of the Qinghai-Tibet plateau
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Fig.5 Confusion matrix obtained by random forest identify model for test samples in (a) northwest and (b) northwest of the Qinghai-Tibet plateau

X E BEATLARAR LA Y A S A LAY | e It
PO AL 4 X FE TCRE 7K CT RN 55 B 7K CT 8 4325 i v 2 A
FERRIGEET 10% L) | H A X 55REK Clarh 384
THER(17%), s FEIK CLIRfiv o 4 R R, (ERS 1
RIETF28% X 3R I B HLAR RN AR 7Y B - 1) B
L TCRE AR S5 R REAS [ it R /D 45 2 501 ) 25 7
T, EHSE KRR T 5m bR 25 it X R A RS
T IX, B HLARAMR B LE K250 CLE iy H R ARG
1R 35 Fr g T, Hodr 55 K CLAG Ay Hp R 3R THI
($EF+22%) , BVRE IR 5 B 2 550K . JokEsK C1AI
SR FEZK CLIRG B B8R THEE K, 43 0N 27% 33% , KR
U T e SR TR A T G R K CTRI G [ 7K CT Y 25
ko X HLFREH, BEMLARAR IS A B e SRR S A A
A LA 2RO, T DR T FY—4A CL™7 ShE T
G e S M X ) S F PR I B FY—-4A C17= Sh i 4k 48
i =

3.4 M ARMIERYSMEEE DT

T VAL A S B BE ML AR MRS B 43 2
A EE A R IR R o 5 — A S50 5
AT REMLAT ELIS P2 A 7 3000, ABE 70 1 R P o v
REZS BN EERREE . N2 B 5 — 280
ITEEMWNITE, IS B HEEER A S
B LM SR AR BT N E S0 S L, A
6 T/ TE3TANSEh Wi IR AL EB C1 A3 280 Wi
HE S BICHETHER L B =K 250 5
450 hPa RYIAE V0 FGF5 54,300 hPa 5 Ml i AT AR | 28
Ji 300 hPa Il 5 2 5522 . 500 5 250 hPa A 2407 I 2% |
S RFEEC, 1T LAE B A At s B R LR Cl
SPRAELEMFE o X R AR R B CL 283 B f
BB BRI B mK R SRS E FRTHEE
300 hPa kL5 5 2% . 250 55 450 hPa X FJ72% 500 hPa 5
HuTATXUYIAE (500 hPa i B2 7 w25 A R E)Z S



WK, S TR BT B FY —4A TR Rl A 77 b A2 ) 221

PR 214

HifiE

Mk

250 5 450 hPa X F1728
WIGHEEL

300 hPa 5 i i K] A8
2

300 hPa Ji )& #5 52

500 15 250 hPa A 241 2
ZISE 4

4.4
4.32

4.24

3.84
3.76
37N
3.61

3.58

3.57 (a)

4

MK

ZRIREE

hrFHHEE

300 hPa il 52 4 22
250 15 450 hPa X125
500 hPa 5 1l i AL B AR
500 hPa il 2 4 22
2

02w

0 1 2

BEHLAR AR IR DI RIS B (4 2 R ST 5 ok
SRR (P s A7 D), (ELBE AR SR e — Bmy , X1
TESZRBIHER o b T I PG IR AR i IX H B RE K
AR, XHZHLIX 2545 SR CT o 28t B2 A
TEFIBTA TR K, ISR ST o AR E S
B KRG B E R . Ho 9 R K RN
SRR E TR B K R XIS . T
JEUZR P M IX B AR AR 3 B, DR AR 445 B 0N
CLEEATor 28t AR E AR AR B2 SR AR
NIRRT SRHOE N BR TR Bk e b %
FER TR

4R AT

ASCEET 2020—2022 4F 6—8 H GPM FE /K Bt
FY-4A CI 77 &, it o0 i 7 5 i i o X B 2B
FY-4A CI7™ SR 9 H B CIAEA 5 1 h i 52 oWl 4
IK BRI 56 22, A3 CTH G 1 h (/K2 /N CT
FEA M TCREIK CLL 553K CTRISRFE K C1 =28, IR45
A G XHRAH I RS S EOR PR E B S8, R
RS R F E BLARAR i AL 35 2 > o S vk e
ST LR = A PR S A TSR 50, - T4 7
3 e JA C1HE X B /K sl F K sE i B 240
T R 2 oK CIREAR B R L L T4

3 4 5 6
HENE/%

P 6 75 8 e i PG A () A R () BB L AR PR ASE U330 ) S 40 ol PR s TR

Fig.6 Feature importance from random forest in (a) northwest and (b) southeast of the Qinghai-Tibet plateau
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