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On Analysis of Radiation Budget and Surface Energy Balance in

Semi-Arid Jinzhou Area of Northeast China
——Take Jinzhou for Example

DENG Shi-ya's, ZHAO Lei',
LI De-qin*, ZHONG Ruo-mei', WEN Xiao-hang'

1. Electronic Experimental Center , Chengdu University of Information Technology . Chengdu 610225, China ;
2. Shenyang Meteorological Service, Shenyang 110168, China

Abstract: In this paper, the measured data of Jinzhou Flux Observatory in 2015 has been used to analyze
the surface radiation budget, energy balance, surface albedo and energy closure in the semi-arid area of
Northeast China. The following conclusions are drawn: the downward short wave radiation, the upward
short wave radiation and the upward long wave radiation in Jinzhou area have obvious daily variation char-
acteristics, while the downward long wave radiation of the atmosphere does not. The region is prone to
convective clouds in the afternoon in August, which causes the diurnal variation of downward shortwave
radiation to fluctuate significantly in the afternoon. The average integral value of net radiation is 12. 7 M]/
m® in August and —0. 9 MJ/m?’ in December. The energy is transferred from soil to the surface throughout
the winter, so the energy of summer surplus may be stored in deep soil and released in winter. The sensi-
ble heat and latent heat flux have the same increase and decrease trend with the net radiation, the daily
change is not smooth, and there are multiple peaks. The average surface albedo was significantly higher in
December (0. 21) than in August (0. 18). Affected by different weather conditions, the daily variation
characteristics of each radiation component are different in different seasons. Precipitation affects sensible
heat, latent heat, and surface albedo by changing soil moisture. The energy closure of winter and summer
in Jinzhou was evaluated by two different fitting methods: cross-origin and intercept. The results showed
that the energy closure in winter is much lower than that in summer.

Key words: semi-arid area; radiation budget; energy balance; energy closure rate
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