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Fig. 1 Location, DEM, NDVI and meteorological stations of Taihang Mountains
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F1 KT HmEF BRI NHBE SRR, HWHRIRERMSE, FHEEIRE MAE
Tab. 1 Coefficients of determination (R’), Root Mean Square Error (RMSE) and Mean Absolute Error (MAE)
between downscaled precipitation and observed precipitation in Taihang Mountains

s 1 283 38 4A  sA e6HA  7HA  8A  9A 104 1A 12A  FH

R 0 042 072 092 092 074 062 0.76 081 0.82 0.8 037 0.33 0.628
1 045 069 092 093 075 060 071 076 0.81 0.89 037 0.33 0.618
2 0.57 070 090 0.93 078 061 070 0.74 080 0.88 036 0.37 0.627
3 046 068 091 0093 0.74 060 076 0.75 079 0.87 0.34 0.46 0.627
RMSE 0 336 352 724 659 1844 2693 3264 35.05 1571 7.79 11.52 1.73 14.211
(mm/ 1 327 371 1720 631 1852 27.80 3620 3538 1621 811 11.38 1.68 14.647
& 2 291 369 754 652 17.67 2756 3631 36.70 1644 840 11.82 1.71 14.771
3 316 380 729 649 1797 27.67 32.61 3571 1670 8.65 12.14 1.63 14.487
MAE 0 225 251 586 500 1332 2061 25.17 2845 13.71 6.24 10.09 123 11.204
(mm/ 1 225 291 582 4.84 13.63 21.19 2622 2896 1393 6.27 9.99 127 11439
B 2 2.05 293 620 502 1310 21.26 2552 2994 1416 6.29 9.75 129 11458

3 219 294 607 504 1335 21.63 23.68 29.71 1468 6.56 981 1.23 11.407
L 2 0 1 1 2 0 0 0 0 0 1 3 —
e MRBHR LR 0~3 B i

AEES A N ECH 1~3 BN SE . RIBLAE ARG SR RN o ROBE R, 2 (3—5 1) A1l AR
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SR I A RMSE F&MIE 77 0.31 mm  (2.16%), R/ 1 0.05, #iH] GWRDL #5757 44 B3
GPM A 1 [R] R4 3 T GPM I 19 25 8] 0 R
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Fig. 2 Spatial pattern of monthly original GPM data and downscaled GPM data in July 2015
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Fig. 5 Spatial pattern of monthly precipitation in Taihang Mountains in 2015
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Spatial downscaling of remotely sensed precipitation
in Taihang Mountains
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Limited, Xi'an 710065, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As a fundamental component in water circulation, the spatio-temporal pattern of pre-
cipitation is critical for terrestrial hydrological cycle simulation. The satellite-based precipita-
tion can describe the spatial pattern of precipitation properly, but the relatively low spatial reso-
lution of the product limited its application in terrestrial hydrological cycle simulation. By tak-
ing Taihang Mountains as an example, based on the relationship between precipitation, altitude
and NDVI (Normalized Difference Vegetation Index), the monthly GPM (Global Precipitation
Measurement Mission) data from 2014 to 2016 are disaggregated to 1-km resolution with a
GWRDL model (Geographically Weighted Regression Model coupled with Distributed Lag-
ging). The results showed that with the aid of the altitude and NDVI, the GWRDL model could
effectively downscale monthly GPM data. The spatial resolution of downscaled GPM data was
increased by the GWRDL model, and the accuracy of the original GPM data was retained at the
same time. Compared with precipitation downscaled by the Geographically Weighted Regres-
sion Model and Multiple Linear Regression Model, the precipitation downscaled by GWRDL
model has highest coefficients of determination (R?), lowest root mean square error (RMSE)
and lowest mean absolute error (MAE) with the observed data, indicating that using NDVI in
other months as explanatory variable is better than that using NDVI in current month, and this
practice improved the downscaling algorithm and highlighted the accuracy of downscaled pre-
cipitation. Because the relationship between precipitation and NDVI was closer in the next
spring than that in winter, using NDVI in the following 2-3 months (NDVI in next spring) as an
explanatory variable in GWRDL model can improve precipitation downscaling precision in
winter. Although the GWRDL model, which gives a consideration of time lagging of NDVI,
has a better performance than GWR model in winter, it is more suitable for precipitation down-
scaling in vegetation growing stage than in winter. Compared with original GPM data, the coef-
ficients of determination between downscaled GPM data and observed precipitation was aver-
agely increased by 0.02 with GWRDL model in vegetation growing stage (April to October),
which is higher than that in winter (0.002). Therefore, we suggest that the GWRDL model
should be used in GPM downscaling in vegetation growing seasons.

Keywords: Geographically Weighted Regression Model coupled with distributed lagging;
Global Precipitation Measurement Mission; downscaling algorithm; Taithang Mountains



