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USING SATELLITE REMOTHELY SENSED DATA TO RETRIEVE
SENSIBL E AND LATENT HEAT H.UXES: A REVIEW

WANG Kai-cun'* ,Zhou Xiwrji® L1 Wei-liang® L IU Jing-mieo® \WANG Pucai’
(1. Laboratory for Middle Atmasphere and Gobal Ervironment Observation, Ingtitute of Atmasheric Physics, Chinese
Academy o Sciences, Beijing 100029, China;2. Department d Atmospheric Science, Cdllege d Physics, Peking

University , Beijing 100871, China;3. Chinese Academy o Meteorological Sciences, Beijing 100081, China)

Abstract : Regona senshle and latent heat fluxes are the key physca parametersdof the meteorologicd , hydrolog-
ca and exological nodes. However it is very difficult to obtain these fluxes from conventional ground measurement. Us
ing satellite renotely sensed data to retrieve these fluxes supplies one posshle way to slve this problem. However , the
gradient measurement is needed when calculating the fluxes are calculated , while the measurements from only one layer
can be obtained from satellite. To solve this problem, many studies have been carried out. There are two main ways that
can be sen: the phydca nodd and enpirica modd. The physca nmode s have two directions: the gradient nodd and
the thermdl inertia method. Qadient nodels combine the satellite renotely sensed data with the ground measurements,
and use the difference of surface temperature and air temperature at reference height to caculate sengble heat flux. The
latent heat flux isobtained as the resdua. The thermal inertia method uses the regponse of il to the absorption of lar
radiation to calculate the sendble and latent heat flux. The enpirical method calculates enpirical regresson between the
measurements of the fluxes and the satellite renotely sensed data, and then extends this rdationship to calculate the flux
es. Here the daily-average fluxes are often used.

Four gradient nodds are reviewved , including one one ource node and three two- ource nodels. When use the
one-ource nmodd is used for to partly vegetation-covered surface , the difference of the air dynamic termperature and the
thermdl radioactive tenperature hinds it usage. Two-urce nmodds can lve this problem. However , dl the gradient
nodel s are sendtive to the error of the difference between the satdlite retrieved surface temperature and the measurements
o the ar temperature. Arnother shortooming of the gradient node is that they need to interpolate ground measurements,
such asthe air temperature and wind eed. These interpolations aways are of low quality with unacceptable errors. The
thermal inertia method calculates senshle and latent heat fluxes only usng the satdllite renotely sensed data, which will
have awider usage in the near future. However , up to today , this method only succeeded in the bare il surface. More
attention should be paid to it in the future.

At lag , the methods used to evaluate the accuracy of the retrieval of sendble and latent heat fluxes are reviewed.

Key words: Satellite renote sendng; Retrieve; Heat fluxes; Physical nodd ; Accuracy eval uation.
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