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Accuracy Evaluation of Multisatellite Remote Sensing Precipitation Products in
Alpine Region and Its Applicability to Runoff Simulation
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Abstract: The observed data of surficial precipitation stations were used as benchmark data the Hulan
River Basin of the alpine region was used as typical study area the precision of the new generation
satellite rainfall products TRMM( the tropical rainfall measuring mission) 3B42V7 3B42RT and CHIRPS
( Climate hazards group infrared precipitation with station data) IDWP precipitation data based on IDW
(inverse distance weighted) were evaluated in day month quarter and spatial scales. The precipitation
stations and satellite data were used to drive SWAT model the SUFI2 algorithm was used to calculate
the model and sensitivity of parameters simulate the daily flow process and evaluate the application
ability of multi satellite precipitation in watershed hydrological simulation and prediction. The research
results showed that in the average watershed scale the amount of 3B42V7 3B42RT and CHIP over
ground rainfall were 5.43% 41.24% and 3.37% 3B42V7 was very close to the ground precipitation in
monthly quarterly time scales. The cumulative probability distribution of daily precipitation intensity of
3B42RT was close to the surficial precipitation. The simulated results of 3B42V7 and CHIP were both
very well in the rate of calibrated and validated period of the daily flow simulation results NSCE was
0.77 and 0. 84 in calibrated period in the verification period it was 0. 67 and 0.56 respectively.
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3B42RT for the peak simulation of the flow was poor. The change of water quantity of CHIP was close to
that of rainfall station and the groundwater quantity of 3B42RT into the river was smaller than that of
others but the runoff depth and soil water content were larger. TRMM 3B42V7 and CHIRPS can be used
drought
monitoring and flood forecast research in ungauged and data-deficiency region. The next step would be to

as a basic application of precipitation data in cold regions for water resources management

study the correction method of satellite precipitation data for cold region which would provide more
reliable data for the future application of satellite precipitation data to carry out related research in the
cold region.
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1

Fig. 1 Sketch map of study area
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2 \3B42V7.3B42RT.CHIP
Fig.2  Average daily rainfall of rainfall station 3B42V7 3B42RT and CHIP in the basin

3 0202 0902
Fig.3  Daily rainfall of 0202 and 0902 rasters in the basin
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Fig.4 Monthly average rainfall of rainfall station 3B42V7 3B42RT and CHIP in the basin
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1
Tab.1 Statistical indicators in daily scale
3B42V7 3B42RT CHIP
CC MAE/mm RMSE/mm BIAS/% CC MAE/mm RMSE/mm BIAS/% CC MAE/mm RMSE/mm BIAS/%
0101 0.54 1.58 5.46 -1.92 -0.03 3.05 8.13 7.07 0.41 1.96 6. 82 -3.27
0202  0.63 1. 63 5.28 9.15 -0.03 3.28 7.76 15.18 0.42 2.05 6.71 -3.39
0301  0.58 1.57 5.18 -3.53 -0.05 3.01 7.87 3.31 0.41 1.94 6. 69 -2.65
0401 0.57 1. 81 5.88 -3.56 -0.02 3.46 8.38 3.90 0.41 2.17 7.06 -11.26
0501 0.65 1.76 5.49 11. 02 0 3.48 8.41 32.27 0.35 2.23 7.57 -1.40
0602 0.61 1.52 4.93 -2.22 -0.01 3.02 7. 44 5.48 0.42 1.96 6.51 -2.17
0701  0.54 1. 50 5.12 23.74 0 2.96 7.83 79. 49 0.33 1. 88 6.98 31.95
0801  0.55 1.70 5. 67 0. 69 0. 06 3.69 8.36 45.36 0. 44 2.00 6.26 -4.74
0902  0.56 1. 46 4. 88 14. 08 -0.02 3.13 7.86 64.19 0.41 1. 90 6. 45 18. 14
1001 0.48 1. 68 5.38 9. 81 0 2.99 7. 66 34.53 0.39 1. 89 6.30 8.98
1101 0.54 1. 69 4.89 13.92 0.01 3.79 8.52 90.91 0.45 1.95 5.85 11.90
1201 0.51 1.57 5.51 15. 64 0.01 2.92 7. 41 39.56 0.41 1. 85 6.52 11.32
1301  0.53 1.42 5.09 31.82 0.01 3.41 8. 11 137.75 0.46 1.56 5.76 24.30
5 13 POD.FAR.CSI
Fig.5 POD FAR CSI values of 13 coding grids in daily scale
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Fig. 6  Precipitation scatter plots of 13 coding rasters in day month and quarter for basin scale

7 13
Fig.7 Daily precipitation intensity probability distribution

of 13 coding rasters for basin scale
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8 13

Fig.8 Precipitation intensity cumulative probability distributions of 13 coding rasters for basin scale
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Fig.9 Statistical indicators distributions of 3B42V7 3B42RT and CHIP under spatial resolution of 0. 05° x0. 05°
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2 SWAT

Tab.2 Parameter values of SWAT model calibrated by rainfall station precipitation

a ALPHA_BNK AY 0 1.0 0.62 0.79 0. 64
SCS CN2 R -0.20 0.2 0.14 0.20 0.18
alpha ALPHA_BF AY 0 1.0 0.52 0. 68 0.57
GW_DELAY \Y 0 500.0 0 49.28 12.47
GWQMN AY 0 5000. 0 0 500. 00 298. 50
SFTMP/C v -20. 00 20.0 -20. 00 -15.51 -19.53
SMTMP/C A% -20.00 20.0 6.92 14. 15 10. 51
6 21 SMEMX /( mm-( °C +d) ~") v 0 20.0 4.53 7.95 5.36
12 21 SMFMN/( mm*( °C +d) ') v 0 20.0 5.51 10.78 8.30
TIMP v 0 1.0 0. 47 0.71 0.50
revap GW_REVAP A% 0.02 0.2 0.12 0.14 0.13
ESCO A% 0 1.0 0.35 0.52 0.48
CH_N2 v -0.01 0.3 0.17 0.24 0.17
CH_K2/( mmeh~") A% -0.01 500.0 82.08 139. 32 135.49
SURLAG \Y 0. 05 24.0 14.73 19. 46 16.43
REVAPMN AY 0 500.0 135.09 263. 50 148. 83
SLSUBBSN/m R 0 0.2 0.02 0. 08 0.07
TLAPS/( °C *km ") A% -10. 00 10.0 4.57 6. 84 6.52
EPCO AY 0 1.0 0.14 0.28 0.24
CANMX/mm v 0 100.0 37.88 68. 27 63. 80
v R (1+ ) o
11
Fig. 11 Results of daily flow simulation and cumulative probability distribution
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