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Effect of below-cloud secondary evaporation in precipitation over

Sub-cloud Secondary Evaporation in Summer Precipitation
Isotope in Gansu, China

ZHOU Su’e, ZHANG Mingjun”, WANG Shengjie, ZHOU Panpan, CHE Yanjun

(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract; Atmospheric precipitation is an important part of the water cycle. The stable isotope value in
precipitation will be influenced by sub-cloud secondary evaporation during the drop of raindrops. Therefore, the
study of secondary evaporative effect under the raindrop is of great significance to explain the water cycle process
using stable hydrogen and oxygen isotopes of precipitation. Using hourly meteorological observations at surface as
well as the daily radiosonde observation and observation data of upper-air meteorological stations at regular intervals
of in Gansu province during June to August 2017, the sub-cloud secondary evaporation effect of summer
precipitation isotopes were studied based on the hierarchical hypothesis. Results showed that; (1) There were
obvious temporal variations of sub-cloud evaporation in different districts of Gansu province. On the monthly scale,
the mean value of Ad ( d-excess variation) of the Longnan Mountain and the Gannan Plateau was the smallest in
July, while it was the smallest in the Loess Plateau of central Gansu and the Hexi Region in June. From the hourly
scale, the mean value of Ad was small in the period from 2:00 to 15:00, and the magnitude of change in Gannan
Plateau was the largest. (2) In terms of spatial perspective, the mean values of Ad were higher than - 15%0, in
the Loess Plateau of central Gansu, Gannan Plateau ( except Zhouqu ), the Longnan Mountain area ( except
Wenxian) and the Hexi area ( except Mazong Shan, Jiuquan and Wuwei) respectively, among which the Ad mean
value of the Loess Plateau of central Gansu was the highest. (3) The slope of the linear relationship between
evaporation residual ratio and Ad in different regions was more than 1%/ % , which may be related to the climate of
Gansu province. (4) Air temperature, precipitation amount, relative humidity and surface raindrop diameter were
the important factors affecting the sub-cloud evaporation. The sub-cloud evaporation was more obvious when the
temperature was higher, the precipitation amount and the relative humidity were lower, and the raindrop diameter

was small.

Key words: Gansu; precipitation; stable isotope; sub-cloud evaporation; Stewart model improvement schemes



