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Evaluating the applicability of TRMM data in monitoring drought
events in Beijing — Tianjin — Hebei region

ZHAO Anzhou'’, WANG Dongli' , FAN Qiangian', WANG Jinjie'
(1. School of Mining and Mapping Engineering, Hebei University of Engineering, Handan 056038, China;
2. State Key Laboratory of Resources and Environmental Information System, Beijing 100101, China)

Abstract: The standardized precipitation indexes ( SPI , including SPI -1, SPI -3, SPI -6 , and SPI
— 12 ) at multi-temporal scales from 1998 to 2017 in Beijing — Tianjin — Hebei region were calculated
based on the monitored precipitation data of meteorological stations and Tropical Rainfall Measuring Mis-
sion (TRMM) V7 3B43 products. The results showed that the monthly and annual precipitation data of
TRMM 3B43 products were consistent with that of the meteorological stations in Beijing — Tianjin — Hebei
region in terms of time variation and space distribution. The SPI calculated by these two data sources a-
greed quite well at different time scales. In terms of spatial distribution, the SPI based on monthly TRMM
3B43 data showed a consistent variability compared with the actual monitored data of the 25 stations. The
values of correlation coefficients were more than 0.7 and probability of detection ( POD ) values were
more than 0.6. More than 80% of the false alarm ratio ( FAR ) values were less than 0.3, and more
than 70% of the stations had frequency bias index ( FBI ) values ranging from 0.9 to 1. 1. Moreover,
the mean drought area percentage calculated by these two data sources matched well, and the Pearson
correlation coefficient ( CC ) values were 0.93, 0.95, 0.96, and 0. 96 at the different time-scales
(SPI -1, SPI -3, SPI -6, and SPI - 12 ), respectively.
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F1 1998 -2017 FERUEHE M X i ST A BEKE K TRMM 3B43 BFEHARERTEERES L HEREHEXRY
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FF TRMM 3B43 7= FlTss a5 S R B, 1
T 1998 — 2017 AF5UHERT X Z2 At i) R SPI(SPI - 1,
SPI =3 .SPI — 6 1 SPI — 12) T 54850, JE0 T E iz
AR T T X OIS WP oe 4 e

(1) FEAEFUA B 8] RUBE I, TRMM 3B43 7= i 5
Sl A UL 48 7K SR A7 A v B T — B, CC =
0.9904, RMSE =7.31 mm, RB =6.46%

(2) FEZ5 1) -, 25 A 3ty st WL o4 7 o 4530 45 %
[ % I ) TRMM 3B43 %039 CC =0.94 (0. 88 ~
0.97) . RMSE =20 mm(11.88 ~33.79 mm) . RB =
8.93% ( -1.18% ~19.88% ),

(3) T ZmtE REE SPIAEfk, CC F1 POD 4K
F 0.90,FAR ¥ /NF 0.15,FBI #9335 1, £ W
TRMM 3B43 HH5 it 05 5 1R 3wk 00 0 ¢ K o 45 4
75 DX 5 0 W5 1A

(4) 3T 2wt ) R SPI (/)25 [ A8 4k, 7 Fh 5L
P51 25 AN 0l B H X IR A% I 1 22 15 ) I E
SPI MR B KT 0.7, POD {H KT 0.6,80%
DA vl Sy FAR {E/NT 0.3,70% DA bk 50 FBI
BH7E 0.9 ~1.1 Z[a], BT TRMM 3B43 %# it
S SPIE AT LA B R Rl pit 2 A AN 35 e (e
AT 2 1

(5) PIFhBcde oF 5 R AR E o b AR —
BITR MR AT T R A T R AR R
BAE 0.5 DL b Hid 7 0.05 S MK ARG
4.2 i i

1 TRMM 3B43 [k it B0 7 b v FH 21 50
b DX AN ] s PR R A 1 50 W T b e e 5 ORI
R K B X L 6 W, 3% T TRMM 3B43 %0405 44
(T 52 35 % SPL n] DL AT 250 B4 W 0 RS T) ek i) R
(SPI - 1 .SPI -3 SPI - 6 fil SPI - 12) F-5-fiyr=s
AR H S T TRMM K 5008 1 23 18] 43 P R 45

I, X /N Bl M X R A R ae A
PR BRI R A 2 A0 T R Jr i s T
23 ()4 HER (U 5 V4R A5 Y B2 4% i X AR
W R R R R4 A SPT T R4
BT LR B[R] RUBE 1 B K B i , R A S s ] ) 37
fRE KR RE SRS B A D EBREm T
TRMM 7K 550806 7= St & 1998 4RI 1R KA, R I 1k
BT 1998 —2017 4E4:41 20a A% , bifi 5 B+ 1) (4 4
B, AR B P I St K, oAb, s
b DX TR ) KO R i Sy e e DA R T SR R Y LXK
DU RO IE 28 5 T3 4 ol a5 W B 8 548
B, 8K 5 R BOE B NAR o B 4 S A (A ik A8 8 1
ERAZR IR AR O A Gl 5 R S AR 4
S S e (B POORS B, 1T TRMIML 50808 T LA R0 5k % b
PR Tl A5 976 1 A B 0 A S 305 Sk i i gt 2210
PR, X G0 i A AL 2 TR ol i ) b
DX, AT DA TRMM 7™ it 5 A3 et SO0 0 5 4 2047 1
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