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OVERLAND RAINFALL ESTIMATES IN MIDLATITUDE BY USING
MODIS MULTI-CHANNELS

Yan Hao Wu Menxin Liu Guiqing Li Juan

National Meteorological Center , China Meteorological Administration, Beijing 100081
Abstract

This paper describes a method of rainfall estimates in midlatitude based on Moderate Resolution Ima-
ging Spectroradiometer (MODIS) 11 um infrared temperature Ty, and 0. 65 pm visible reflectance
Ry 55,m. Generally, rain cloud is higher than non rain cloud in altitude and its temperature is lower than
that of non rain cloud. It means 11 pm infrared channel carries information of rain cloud and non rain
cloud, which can be used to detect rain and estimate rainfall. Moreover, rain cloud has a big cloud optic
thickness related with a big Ry s5,m. Thus, Tyii,m and Ry g5, should be combined to estimate rainfall.

The method, denoted MODIS multi-channel technique, detects rain cloud according to thresholds of
MODIS R, 45,m>>0. 8 and T43,,,<<270 K, in which high visible threshold of Ry ¢, is able to screen out cir-
rus due to its transparent feature in visible channel. Then a nonlinear function of Ry s5,mand Ty, com-
pletes the rain rate estimation. More specifically, different function of Ry ¢s,. for different Ty, is further
used for rainfall estimation upon calibration with AMSR-E rain rate products.

The technique was tested for one Asia case and validated with AMSR-E passive microwave rainfall es-
timates and rain gauge data from May to July 2005. The result shows that rain estimates of MODIS agrees
well with AMSR-E microwave estimates with a correlation coefficient R* of 0. 8 at a spatial scale of 2°. The
correlation coefficient R* of MODIS estimates and rain gauge data is 0. 32 at a spatial scale of 2°, which co-
incides with other researches” result.

Physically, AMSR-E passive microwave estimates overland rainfall according to the scattering effect
of ice particle in the column of air and thus it is a more direct method of rainfall estimation. The validation
of MODIS method indicates that clouds with a big rain intensity observed by AMSR-E often have a high
Ry 65,m and low Ty1,m. In other words, clouds with a high Ry ¢, and low Ty, often comprise a lot of ice
particle in the air.

Aqua satellite first simultaneously supplies passive microwave and infrared/visible radiative informa-
tion of rain, which exposes a promising direction for rainfall research.

Key words: Rainfall estimates, MODIS, Infrared/visible channels, AMSE-E.
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