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Isotopic variations of direct runoff 
 
WANG TAO1,2, BAO WEIMIN1,2 & HU HAIYING3 
1 State Key Laboratory of Hydrology – Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China  
wangtao@hhu.edu.cn 
2 College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China 
3 School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China 
 
Abstract The isotopic variations of direct runoff are studied through laboratory experiments with low initial soil 
water content and constant isotopic rainfall input situations. The experimental results show that isotopic 
compositions of direct runoff decrease to a minimum at maximum discharge and increase as discharge 
decreases; the average values of δD and δ18O are respectively, 5‰ and 0.4‰ lower than those of rainfall. 
Isotopic compositions of the soil water increase along its pathway; δD and δ18O values of soil water at the end of 
experiment are respectively, 11‰ and 1.2‰ higher than those of water from surface storage in the trough. 
Isotopic compositions of rainfall change greatly due to soil regulation. A thorough understanding of the isotopic 
variation of direct runoff can be useful in providing information for hydrograph separation. 
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