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Abstract The lightning data of FY-4A satellite and ADTD (Advanced Direction and
time of arrival Detecting system) are significant for the study of rainstorm and severe
convection weather. This paper compares and analyzes the difference between the two
lightning data through a case study of rainstorm in MianNing, SiChuan Province, a
series of numerical experiments are designed to introduce two kinds of lightning data
into the numerical prediction model. The main conclusions show as follows: (1)
Two kinds of lightning data have different detection effect in different areas. The
ADTD lightning data are more extensive and scattered, and the number and
distribution of lightning detected by FY-4A satellite are more intensive. There is a
good consistency between the two kinds of surrogate radar echo transformed by two
kinds of lightning data . For low frequency lightning, the ADTD lightning localizer
may be more efficient than Fy-4A LMI. (2) The introduction of these two types of
lightning data has positive effects on precipitation forecast, and the application of
ADTD lightning data is more effective for improving the accuracy of short-time
precipitation forecast. (3) The two types of lightning data have different effects on
the adjustment of cloud microphysical quantities in different regions. This shows that
the distribution of the two types of lightning data is not completely consistent, and it
shows that the two types of lightning data are complementary to each other.
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Fig.1 The maximum radar reflectivity corresponding to different lightning frequencies in warm
season(a), weight coefficients of four groups of reflectivity varying with height in warm season(b)
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Fig.2 Actual radar reflectivity (Unit: dBZ) in selected areas (23.5-35.5°N,96-111°E) at 12:00 on
12 June 2020  (Unit: dBZ)
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Fig.3 Scatter plot of ADTD Lightning (a) and FY-4A satellite LMIE lightning data (B) at 12:00 on
12 June 2020
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Fig.5 Proxy radar echo converted from radar data and ADTD lightning data (a) and proxy radar
echo converted from radar data and FY-4A lightning data (b) and difference between the two(c)
Unit: dBZ
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(a) testl- Proxy radar echo converted from ADTD and FY-4A lightning data (b) test2 - Proxy radar
echo converted from radar data and ADTD lightning data and Proxy radar echo converted from
radar data and FY4A lightning data
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Fig.7 1-hour accumulated rainfall distribution from 12:00 on 26 June 2020 to 13:00 on 26 June
2020. (Unit: mm)

(a) The actual precipitation (b) testl.l (¢) testl.2 (d) test2.1 (e) test2.2 (f) test2.3
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Fig.8 3-hour accumulated rainfall distribution from 12:00 on 26 June 2020 to 13:00 on 26 June
2020. (Unit: mm)

(a) The actual precipitation (b) testl.1 (c) testl.2 (d) test2.1 (e) test2.2 (f) test2.3
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Fig.9 6-hour accumulated rainfall distribution from 12:00 on 26 June 2020 to 13:00 on 26 June
2020. (Unit: mm)
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Fig.11 The vertical distribution of cloud water. cloud rain and cloud ice at 12:00 on 26
June 2020 (testl). Unit: g » kg-1
(a0, b0, c0: ctrl1.0; al. bl. cl: testl.l; a2, b2, c2: testl.2)
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Fig.12 The vertical distribution of cloud water. cloud rain and cloud ice at 12:00 on 26
June 2020 (test2). Unit: g = kg-1
(a0, b0+ c0: ctrll.0; al. bl. cl: testl.l; a2. b2, c2: testl.2)



MAREE kA (B 12), WFm/KEHERFNEZERZERAKR, N
(bl1) A1 (b2) ALLFH, TiRAEAE (28.4° N-28.2° N) X, XfN %7
X, ADTD NHZEEEHH 7 LMIE N HEZEENE AR 20, rgee el
X3, HAE/E ADTD NH TR, MG LMIE NHB TR, T0E 28.0° N X,
LMIE [A L BRHME L T ADTD [A H 85 8% A B0 H I 1000-700 hPa HE B 7 1]
FREM. ST KRR (B (el (¢2)), PR IA L %R hD TR 4L
(1) &8 KRB AR p O 7 B A KB R, (HAE KL 28.3° N AL E, LMIE [AH %
BEFTAR AL 1) 2 VK BB AR B 5 B ADTD IR B B8R TR0, SR G/, X AT RE
I AR B TF KR, LMIE [N L BRI E0 3 A R FO S 2 7 i IX B K b A
ORI . TIAE 2R BB K X 38, LMIE [N H 3RS i = okVa sk, H
7£28° N WAL E, [t ADTD NHZHEWHE AN DRES O HIMES T
SR IEAT T 2 5 = B B i B A, BRSOk 1) 4 A 5 B
BHIIBKS =W U UKEI A RIS T2,

LieokE, T HIX H ADTD [A ML BT RHEU H I = A BB I E R,
HAFAE LMIE A HL 58} AR AU 1K) 2 KA = UK B AR A s £ DY ) 12K B 8 1 e K X
15, LMIE [ ¥R L B 10 2t 28 2 10 Y BB AR B o K, HBEf T
ADTD [ H %RHAA B H 1 2 F A 5 UK B A AR . T VRAIE B 1 1 i 2 R AE AS [
X3k RSSO R AN R, AFAE EAME . I R E, BRI H 2ok N XS
A A R ZE R, X2 BT PR A B TR K B A K 22 ),
BT H I K DA S B AT ZE ], XA 5 e AR AR AU B K 4
RWERH .

5.3.2 KB AR

Nt = A B R ) S (8 40 A, 43 Al 700hPa 2= 7K 534l . 850hPa
75 W20 A7 PA . 250hPa 25 K 53 Afi -

A3 A KA, 3G —d (B 13), PRI B EERDINA BLG 1) = M 3
B Ak 5 N E RS B A . TR I R A1 DA B K o At BT
AR ZRM R WA, LMIE [A PR 5 7= XS B A H 1 = B9 20E
TR, HIEHEA G ADTD A HL BRI G T, fEZR BB X 2 LMIE [N
HL OB Z VG . KA KB — 8L, fE% T HLIX ADTD A HL 5%
BHESH T — B KR AE 0

w14, EAFETFREEEIEONT, =Kz WA= IK 23 8] 7 A EUE
L —5,  H AW AE X 38000 A A8, 5 5 I O 57 B AT R o 79 A D) E 1
S 22 53| AR A3 AN K B 3



(@)

34°N
32°N

30°N e -

28°N f
26°N
24°N

96°E

34°N
32°N
30N}
28°N
26°N
24°N

96°E

septoac ® soptoe © sepioae
34°N 34°N
32°N § 32N 4
30N 4 30°N 4
28°N RR 28°N PR
26°N 1 26°N
24°N 24°N
100°E  104°E  108°E 96°E  100°E  104°E  108°E 96°E  100°E  104°E  108°E
0.05 0.15 0.25 0.35 0.45 055 0.65 0.75 0.85 1
stoptonr © g 0 ___swoa
% 34°N Q 34°N %
32°N 32°N
30°N 30°N 1
28°N 28°N
26°N 1 26°N
24°N 24°N
100°E  104°E  108°E 96°E  100°E  104°E  108°E 96°E  100°E 104°E  108°E
0.2 0.6 0.7

34°N

32N

30°N
28°N
26°N
24°N

96°E

& 13

§{ 34°N

30°N
30°N
28°N

§ 34°N

30°N
28°N

(i) step10-qi

32°N

26°N 26°N B
A 24°N ; . 24°N f -
100°E  104°E  108°E 96°E  100°E 104°E 108°E 96°E  100°E 104°E 108°E
002 006 01 014 018 022 0.26
iXB&— 700nPa =7K. 850hPa =M. 250hPa =ik7KFEHFHE (BfL: gke-1)

Fig.13 700hPa cloud water. 850hPa cloud cloud rain and 250hPa cloud ice at 12:00 on 26 June

2020 (test1). Unit: g-kg-1
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