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Effect of Below-cloud Secondary Evaporation in Precipitations over the Loess

Plateau Based on the Stable Isotopes of Hydrogen and Oxygen

JIN Xiao-gang, ZHANG Ming-jun*, WANG Sheng-jie, ZHU Xiao-fan, DONG Lei, REN Zheng-guo, CHEN Fen-li
(College of Geography and Environment Science, Northwest Normal University, Lanzhou 730070, China)

Abstract; Based on stable isotopes in 409 precipitation samples provided by GNIP and meteorological records at the eight stations in
Loess Plateau from January 1985 to December 2004, as well as the trajectory model of HYSPLIT 4.9, the spatial and temporal
variations of d-excess and 8"0 were analyzed. The spatial distribution of secondary evaporation rate and the impact of meteorological
factors on below-cloud secondary evaporation were also discussed. The result showed that; (D During summer and winter monsoon
periods, 3'0 showed an uptrend variation and d-excess showed a downtrend variation from south to north in Loess Plateau. From east
to west, 8'°0 showed an uptrend variation only in summer monsoon period and a downtrend variation in winter monsoon period. The
value of d-excess also showed a downtrend variation. Amplitude of variation 3'"%0 and d-excess could indicate the routes of monsoon. @
Secondary evaporation existed on an annual basis, and it was relatively significant during the summer monsoon period, with ranges from
1.51% to 5.88% and an average rate of 3. 87% . While winter monsoon became lower, the rates ranged from 1. 06% to 5. 46% , and
the average rate dropped to 3. 03% . Monsoon had larger influence on secondary evaporation in margin area of the plateau, while the
influence on the central stations was little. (3 Temperature had the highest contribution to secondary evaporation, followed by
precipitation amount and water vapor pressure, and relative humidity had a small contribution. Moreover, the influence of wind speed
and altitude on secondary evaporation was weak.

Key words :stable isotopes; temporal and spatial changes; evaporation rate; below-cloud secondary evaporation effect; Loess Plateau
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Table 1  Information of precipitation stable isotope stations in the Loess Plateau

i L £} 3 WH/m AR/ C AR YR /K i/ mm FAEM B (4E-H) FE it e U
sz 003’ ogn’ 1985-01 ~1987-12

20 36°03 103°52 1517 9.8 311.7 1996-01 ~1999-12 GNIP
- 35°31"  106°42' 1570 10.0 501.2 2003-01 ~2004-12 GNIP
[l 34°18'  108°55’ 397.5 13.9 571. 4 1985-01 ~1993-12 GNIP
5] 34°31" 109°05 377.6 13.0 550.0 1986-04 ~ 1987-03 SCHRI29]
&1l 34°29'  110°05’ 2064.9 6.1 591.9 1986-04 ~1987-03 SCHR[29]
U573 36°36’ 109°30’ 958.5 9.9 507.7 1986-04 ~1987-03 SCHk[29]
b 3] 37°36’ 108°47' 1351 7.8 395.4 2002-01 ~2003-12 GNIP
K 37°46'  112°33' 778 10.0 432.1 1986-01 ~ 1988-12 GNIP
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Table 2 Vapor weights arriving the stations upon upwind over summer and winter monsoon periods in Loess Plateau/%
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Fig. 3 Local Meteoric Water Line in Loess Plateau
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Fig. 4 Spatial and temporal distribution of d and 8'%0 over summer and winter monsoon periods in Loess Plateau
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Fig. 5 Spatial distribution of secondary evaporation rate over summer and winter monsoon periods in Loess Plateau
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Table 3 Influence of humidity, temperature and amount of precipitation on secondary evaporation
T A A ] EEES B3¢ d/%o 3150/ %o BEA KR
<50 7.09 0.972" " 9.45 -7.55 38
50 ~60 7.10 0.964" " 9.06 -7.14 82
AR REE /% 60 ~70 6.74 0.941** 7.83 -6.96 153
70 ~80 6.90 0.942** 8.93 -7.58 105
80 ~90 7.10 0.948 " " 7.90 -8.50 31
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