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Abstract: Based on the observations from 500 quality-controlled rain gauges, the applicability of the tropi-
cal rainfall measuring mission ( TRMM) multi-satellite precipitation analysis ( TMPA) and integrated
multi-satellite retrievals for global precipitation measurement (GPM) mission (IMERG) products to the
precipitation in mid-eastern China during the summer of period 2014 —2016 was analyzed, from the aspects
of spatio-temporal distribution patterns, regional factors, rainfall intensities, and diurnal cycles. Statisti-
cal analysis showed that TMPA and IMERG have the similar daily variations of rainfall compared to gauge
observations, and the mean errors are much smaller for IMERG. IMERG exhibits much stronger linear
correlations (>>0. 9) with rain gauge observations than TMPA (0. 8) at the daily scale. IMERG shows superior

skill in estimating light rainfall (<C 4 mm * d™') and detecting light precipitation events, compared with

x [H R A REEIL S TE (41805023) FIZ B4 A KB 3L 4 0 H (1808085 MD99) L [W] ¥ Bl
2018 4F 7 A 7 HUCKss 2019 4F 10 A 8 H & &R
B —AEH R XU > 2 AR AL 8 A R B BE T 58 . Email : ofj @ mail. uste. edu. cn



5% 12

R XUF 45 . IMERG F1 TMPA [ /K 7 il 70 5 2 v [ vp 7R 3 ) 4G 26 1681

TMPA over both plain and mountain regions. However, no clear improvement is found in detecting heavy

rainfall events over mountain regions. For precipitation diurnal cycles, TMPA underestimates the early

morning rain intensity and rain frequency, but overestimates those in the late-afternoon. As a high spatio-

temporal precipitation dataset, IMERG performs well over mid-eastern China, and can be applied in meteo-

rological and hydrological models in the future.
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Fig. 1 Spatial distribution of the topography

(shaded area) and all CMA gauge stations
(yelow dots) , plain stations (red circles) and

mountain stations (blue circles) over
mid-eastern China (MEC)
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Table 1 Parameters of three precipitation products (rain gauges, IMERG, and TMPA)
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Table 2 Contingency table of rain gauge measurements
and satellite-based rainfall retrievals
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Fig. 2 Spatial distributions of the mean daily rainfall abserved by (a) TMPA, (b) IMERG,
and (c) rain gauges as well as the ME of (d) TMPA and (e) IMERG over MEC
during the summer of 2014—2016
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Fig. 3 Spatial distributions of the CC (circles) and RMSE (colors) of daily rainfall
for TMPA (a) and IMERG (b) over MEC during the summer of 2014 —2016
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Table 3 The ME, RMSE and CCs for TMPA and
IMERG at plain, mountain and all stations over

MEC during the summer of 2014—2016
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Fig. 4 Mean daily rainfall from rain gauge (R,) versus daily rainfall from
TMPA and IMERG (R,) at all (a), plain (b), and mountainous stations (c)
during the summer of 2014—2016
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Fig. 5 Probability distribution function (PDF) of the daily rainfall observed
by gauges, TMPA and IMERG at all (a), plain (b) and mountain stations (c)
during the summer of 2014—2016
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Fig. 6 (a) BIAS, (b) POD, (¢) FAR, and (d) ETS for TMPA and IMERG for different

rainfall intensities at all, plain, and mountainous stations

over MEC during the summer of 2014—2016

Sy PRI R TR .3 h 43 B A TMPA #10.5 h
I3 BRI IMERG [k 7 St £ 46 (B :mm « h™ '),
JINEF B 7K R 0 T 8 D 1% 2 T I 9 I [) B2 P (2014—
2016 47 1 B ) F I U B K o B B R 5 R R K OB
O EEAE o /B PR B 2K AT 1 3 8 T ik S R 9 I (1] B
R K A IR B S B AR IR B 2 L

7 FiT 7R S o B AR =R R KT A T R
JK 3 JBE R R 7K AV 06 .+ BRI ) 1 2 ) 43 Al
Ta F1 7d, g B A R K o B VA 2 BLAE B IR (R Y
TE 18 W), i X £ i B AE 5= (08 1), 1M v b
Hi DX ) Z2 4 B0 AR E] (20 BF) o X T B K 4 YR T
SO 1 1 B0 o T) — B b I K i 32 0 o 300 Y e )
F e B b T # O s T 6 R O b X0 R
TMPA F1 IMERG i 11 (% B 7K 58 5 08 i 11 20 i (]
(7 F1 7c) 55 RN & T B UL 25 SR L 78 A 8] o A b
+4rH L. {2 IMERG [ K 77 & b TMPA B oK 7=
ity (RSO EAE  AE FPR  IX L IMERG  $ifi 4t 21 12 [X 35k
TR R K SR BE W 1T TMPA KHli#E 5. TMPA

1 IMERG A 1 5 B 7K 05 U e B 8] (& 7e 0 70)
S5 22 # R k. TMPA fil IMERG ¥ 76
R X R H KM R IEE, HS
TMPA A H, IMERG X H [ 7K 531 vk 0 {8 3 38 B (8]
W FAFBE ST E AL, W TMPA JG 3 400 21 75 b 3 M
DX F B[R] 1) H e AR A T M {1

J T HE— 2 X 25 L R 8 A T =
Raf K7 it A1 DR L DX R 7K i B R0 B K AR 1 H
ASARAT A o RO R T A UL 45 S AT AT S R
DX, B K B BE R IR B4 AE 06 B A 16 B A8 K (8] 8a
F18b) 5 X F L DXl 5 B K 9 FE AR 16 I ik 3] e R
R K BIRAE 17 B 3K 3 04

IMERG R 7K 7™ it Al 1 08 B 7K 58 85 R0 A U 19 H
A5 R A AR AL 75T B X R R S Y
ok 7K iR B AR K A B R o % L DXl X K i
JEWEAR 1 BRAE 18 B A4y H 5 W i F i 45 R A L
fE7E 1 h R, 5 IMERG FEZK )™ Al b, 2% F
TMPA FK 7™ i Jo vk 5 30 5L R 09 B 7K 3 22 R R 7K



5% 12 R XUF 45 . IMERG F1 TMPA [ /K 7 il 70 5 2 v [ vp 7R 3 ) 4G 26 1687

‘ 1‘16 ‘ 1‘18 ‘ 12‘0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1‘22°E
B 7 20142016 4F - Fd E P4 H (a. DR (b,e) TMPA, (¢, DIMERG Wil
I B K 58 5 Cau by o) AR K AR (d e D 0 H B8] 1) 25 18] 40 A3
Fig. 7 Spatial distribution of the local solar time observed by rain gauges (a, d), TMPA (b, e),

and IMERG (c, ), when the maximum rain rate (a, b, ¢) and rain frequency (d, e, f)
occurred over MEC during the summer of 2014—2016
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