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Rainfall Estimation Using TRMM-PR/VIRS and GMS Data
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Abstract : Rainfall estimation was conducted based on TRMM-PR/VIRS and GMS data. AWS
rainfall data were used for various validation. General procedure is as follows; 1) Z-R relationship was
made by the comparison of TRMM-PR and AWS data. 2) new algorithm was developed by the estimates
from Z-R equation and TBB of VIRS. 3) rainfall was estimated through the substitution of GMS data for
TBB of VIRS in the newly developed algorithm.

Z-R relationship based on TRMM is 7=303R""* with correlation coefficient 0.57. The newly developed
algorithm is shown as correlation coefficient 0.67 and RMSE 17mm/hr. New algorithm shows the
underestimating tendency in case of heavy rainfall event.
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Table 1. Characteristics of TRMM-PR/VIRS and GMS-VISSR.

Satellite | TRMM TRMM GMS

Sensor PR VIRS VISSR
Orbit Type Sun-synchronous Geo-synchronous

Altinde | ~350km ~=350km ~=36,000km

Channel MW 1 VIS 2IR 3R 5IR 1 VIS 2IR 3R 41R

0.58~ 1.57~ 3.56~ 103~ 11.5~ 0,55~ 6.5~ 10.5~ 11.5~

Wavel ’

avelength 13.8GHz 0.68um | 1.73um | 394pm | 113pm | 125pm | 0.90um | 7.0pm | 11.5pum | 12.5pm

Spatial

. 4.3km 2km 1.25km Skm

resolution

Swath 220km 720km
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Fig. 1. Flowchart for precipitation estimation algorithm.
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Table 2. A and b value with respect to altitude.

altitude(m) comlaﬁon A b
coefficient

0.25 0.71 405 0.63
0.5 0.73 303 072
0.75 0.69 328 0.70
1 0.69 314 072
1.25 0.66 348 0.68
L5 0.64 321 072
1.75 0.64 301 0.77
2 0.60 296 0.79
2.25 0.58 412 0.76
25 0.54 836 0.4
2.75 049 975 0.37
3 040 546 044
3.25 044 98 0.87
35 0.51 43 091
375 0.59 13 1.12
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Fig. 2. Comparison of the reflectivity with the rain intensity.
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Fig. 3. Precipitation distributions derived Z- R relationships(a), and AWS(b), June 26, 1998.
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Fig. 4. Scatter plot for TBB of VIRS and Z-R rainfall rate.
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Fig. 5. Relationship between mean TBB of VIRS and Z-R rainfall rate.
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