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Assessing the “two water worlds” hypothesis by stable isotope method: Progress and pros-
pect. ZHAO Ying'”®, WANG Li'’" ('State Key Laboratory of Soil Erosion and Dryland Farming on
the Loess Plateaw, Institute of Soil and Water Conservation, Chinese Academy of Sciences and the
Ministry of Water Resources, Yangling 712100, Shaanxi, China; *University of Chinese Academy of
Sciences , Beijing 100049, China; College of Resources and Environment, Northwest A&F Universi-
ty, Yangling 712100, Shaanxi, China).

Abstract: According to the two water worlds hypothesis (TWW) , there are two independent water
pools with different functions in the soil matrix, bound water world used by plants and mobile water
world contributed to runoff and groundwater recharge. The TWW hypothesis is different from the
original hydrological model that soil water is completely mixed, and is of significance for establishing
new hydrological models. Currently, the theorical basis and formation conditions of TWW hypothesis
are still unclear, with less reaserch from China. Here, we summarized research process, discrimina-
tion method, controversial points and prospect of TWW hypothesis. There are three views regarding
the hypothesis: support, partial support, and rejection. All evaluation methods are based on hydro-
gen and oxygen isotope (*H, "0) methods, such as direct comparison, precipitation intersection
point method, precipitation residual method, and precipitation migration method. The representa-
tiveness of isotope samples of bound water and mobile water and the limitation of isotope technology
may be the important reasons for different results across all the studies. The development of methods
different from stable isotope ones is an important direction of future research. In addition, the theo-
retical basis of TWW hypothesis remains unclear, which is the most critical issue. The hypothesis is
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about a continuous ecological hydrological process coupling of precipitation, soil, and vegetation.

Multi-disciplinary integration, multi-scale assessment and multi-factor analysis would be the effec-

tive ways to study this hypothesis, and would be an important research direction in the field of

hydrology and ecology.

Key words: 80 and 8*H; ecohydrological separation; hydrological connectivity; mobile water;

bound water.
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Table 1 Summary of case studies testing the TWW hypothesis
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Fig.1 Sketch map of ecological separation (a) and ecological connectivity (b).

a) BB S B3P RE ZoKie b AR T ) TR A 3Rk, e BREN A ZE R AR S B K R R E AR, T LR R &
D B XIS K ZE (LMWL) Mobile water in the soil matrix decreased gradually as lack of precipitation input, plants thus preferred to use bound wa-
ter. Isotope compositions of soil water get enriched because of evaporation, which resulted in it deviated the local meteoric line (LMWL) ; b) it f %
JKEA 153 IR K SRR TR A YR IR A KIR IR 3825 K 2R 32307 X 3 K S 7K 26 Bound water and mobile water mixed well

as abundant precipitation input, plant thus used mixed water sources. Isotopic compositions of soil water plotted on LMWL.
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Fig.2 Influence of precipitation and slope on local meteoric wa-

ter line (LMWL) on the TWW hypothesis.
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shown in Table 1. S-TWW, PS-TWW and R-TWW represented support,
partial support and rejection of the TWW hypothesis, respectively.
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Fig.3 Soil textures (black dots) in TWW studies ( Table 1)

within USDA soil texture classification system.
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Fig.4 Dividing the type of soil water in the TWW hypothesis

— 3
and soil science!*.

WHC . f KK Water holding capacity; FC. FH [a] 437K 32 Field ca-
pacity; GW: H 17K Gravitational water; CW: B 7K Capillary water;
WC. ZEE ZE Wilting coefficient; PAW ; Hi4 7] FIFH7K Plants availa-
ble water; MW : 317K Mobile water; BW: H 47K Bound water. BW
MW 2356 RE TWW (B H R RS 37K 5 3RAlK,, GW (CW) FIBW
Gt 07 = HEP B2 ) 1 KRR ZE7K BW and MW corresponded
to bound water and mobile water in the TWW hypothesis, respectively.
GW(CW) and BW ™ corresponded to bound water and mobile water in

the soil physics, respectively.
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