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Fig.4 Scatter plots of the station’ s measured precipitation with TRMM precipitation and downscale precipitation
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Tab.2 Comparison of accuracy

before and after downscaling

R? RMSE /mm MRE /%
Aty R BER BER 9N 9N EIN
FE i ERE EE FE i B 5
1A  0.798 0.826 2.819 2.503 79.76  71.31
45 0.879 0.935 5.608 4.161  20.92  19.42
7  0.784  0.817 20.960 16.870  12.37  11.08
101 0.858  0.908 5.649 4.398  13.43  10.28

ZIa, a4 A7 AW R BRI R, MERETT,
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BCRANXT R 22 JR R 2 1 A 340 Mo IX LR 5 N
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P DT R R, Bk B 5 248 23 B 4 M B DR 5 R DG M
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Tab.3 TRMM data uncovered area

prediction accuracy verification

A R* RMSE /mm MRE /%
1A 0.324 2.813 54.130
4 0.556 3.331 19.220
7H 0.653 10. 580 6.315
10 A 0. 800 2.251 29.730
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B ATE TRMM 7 it e ROEERF 58, 2 RF 3
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RF FE e T e RO BRI O SR B ) [ R
BRI LY o 2 i ROBE AU PE A 45 b XF LG 4N 3% 4 e
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RF BURIRCR R I BRDOE RBR 45
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RMSE #1 MRE AR T [F) A iy RF B2, 15 W TR S5
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F*4 ETRFSETREZES
b R ERRBS BRI
Tab.4 Precision evaluation between RF and DFNN

R? RMSE /mm MRE /%

Ay

RF DFNN RF DFNN RF DFNN
153 0.787 0.826 2.561 2.503 77.79  71.31
45  0.893 0.935 5.438 4.161 20.26  19.42
7H  0.809 0.817 18.94 16.870 13.66  11.08
104 0.892 0.908 4.935 4.398 11.99  10.28

3.4 BREZRKRE

SRR TR BE A5 3 ST 30 S R K = ) R
FRUBERRK , e B2 5L B 1T S0 e 7K 2 o) A 78 3 3]
(1R R FRUBE R K HHEA TAS IE , AR SCAAIF 5T X N 92 A~
Gl s R B A1 B 60% (£ 55 A) I FHCIE,,
Tl A 409 HI T 50 UE A IE B8R, 11580 565 3iE 3y o B0
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25 iR,
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Tab.5 Accuracy index before and after

monthly downscaling results correction

R? RMSE /mm MRE /%
Ay = . "
IERT  RIEF HRIEW KIEF KIES  KIEE
1A 0.833 0.881 2.413 1.222 70.86 28.410
4H  0.939  0.952 4.297  3.508  20.41 9.473
7H  0.825 0.891 16.460 13.110 11.66 7.555
10 A 0.924 0.932 4.474  3.301 10.34 7.425

JNFES Hnl LG Y 3 g o SRR A
1,4 A 10 B K Rtk E R RS YA R T
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Research on downscaling of TRMM precipitation products
based on deep learning: Exemplified by northeast China

DU Fangzhou, SHI Yuli, SHENG Xia
(School of Remote Sensing and Geomatics Engineering, Nanjing University of

Information Science and Technology, Nanjing 210044, China)

Abstract: The research on the seasonal spatial and temporal distribution of precipitation is of great significance to

the ecological protection and agricultural production in northeast China . Based on the correlation between vegetation

index, topographical factors and precipitation , this paper utilizes deep learning models to downscale TRMM _3B43

products to 0.01° (about 1 km) in January, April, July, and October during 2009—2018, and uses site measured
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data to make accuracy correction and fill areas above 50 © N which are not covered by TRMM. The results show
that the model is better than random forest and can effectively obtain the precipitation distribution in the study area
with higher spatial resolution and accuracy in each season. The corrected global determination coefficient R’ is
between 0.881 and 0.952, the root mean square error (RMSE) is between 1.222 mm and 13. 11 mm, and the
mean relative error (MRE) is between 7.425% and 28.41% , among which the fitting degree is good in April and
October, and relatively poor in January and July.

Keywords: TRMM ; northeast China; NDVI; deep learning
(RERE: = W)



