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Tablel The summary of the surface—subsurface hydrologic models
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Research Progress on Surface—Subsurface Hydrologic and Solute Transport Models
PENG Hui"*, SUN Xiaowen' , JIANG Zhugqing'

(1. College of Environmental Science and Engineering, Ocean University of China,
Qingdao 266100, China; 2. Key Laboratory of Marine Environment and Ecology, Ministry of
Education, Ocean University of China, Qingdao 266100, China)

Abstract: There are strong interactions between surface and subsurface water. Constructing hydrologic and solute transport models
that couple surface and subsurface water can study their interaction and improve the modelling accuracy. The existing surface—subsur-
face hydrologic and solute transport models were introduced. The solving algorithms and application fields of each model were com-
pared, and the model applications were summarized. Global implicit models have the highest accuracy, which would be the hotspot
in the future. Solute reaction simulation is lacking in the current coupled solute transport models. In the future, research should be
carried out on the optimization of solving algorithms, solute reaction simulations, and fractured porous medium simulations.
Keywords: surface—ground water; coupled model; solute transport model

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCECCECCCCCCCCCCCCCCECcCCCCcCCcCccCcCcCcCccCcCcCcCcoccCcCcCccCccCccCcEccCccocccccccccccccccccccccccceccccccccccegcccec

(EEF6T)
fj @% T Er! ﬁ % rfl‘F E’(J @E /ﬂ: F % %%' T 2/% % g % Yi , b [6] LOCH R J. Effects of vegetation cover on runoff and erosion under
ﬂ:/; *IEIQ é& ‘7£ jl\ NE ] % Z IEJ 5 gjﬂ._: % % %Ijj Y£ ;'jé )::E: T’ /_:(‘ simulated rain and overland flow on a rehabilitated site on the Mean-

. N ., . du Mine, Tarong, Queensland|[]J].Australian Journal of Soil Research,
o 58 AE Bk SR A B R AR i A R

2000, 38 (38): 299-312.
LSk Bl T 5 S R 23 ) =) 4 ol 2k ) A

TSR B T SRS B T8 22 53 UK RSO AS () gpuar . s 06 T s SO B, 5
RMOE T H AW Ry 6 SRS PR A % 7 2003(6) : 709-715.

i Bﬁim)ﬁﬁ ‘:F‘ @ %%‘]ﬁ: iﬂﬁ%’ﬁ:%}_ﬁﬁiﬁﬁﬁ o [8] GUSWA A J. The influence of climate on root depth: A carbon cost—
benefit analysis[J]. Water Resources Research,2008,44 (2).

52T [9] LEHMANN P, BICKEL S, WEI, Z, et al. Physical Constraints for

(1] AR, AKSCHUHRM). 65 oK RIK R 2009, Improved Soil Hydraulic Parameter Estimation by Pedotransfer Functions

[J]-Water Resources Research,2020, 56 (4): e2019W-e25963W.
[10] DONOHUE R J, RODERICK M L, MCVICAR T R. Roots, storms and

[2] BEVENK]J, KIRBY M A. Physically based, variable contributing ar-
ea model of basin hydrology[J]. Hydrological Sciences Bulletin, 1979.

(31 WKL 2007, 5T-4HHK (95504 2 2 VTR B 55 407D, R 8« soil pores: Incorporating key ecohydrological processes into Budyko’s
g2 hydrological model[J].Journal of Hydrology,2012, 436—437: 35-50.

a1 B L Bk T ke (1) B R R, . BB BN S R R
AKSCHEIIL KD ZHLER, 2015, 34 (3): 813, ALY PR SESEAR: FANFLSEAR 2012, 40 (1) 6.

(5] 57,2008, ST MBIk SCHON SR TSED]. 151 [12] KA, 255, Wl 2T Soil Grids HYMIHE 2 TIAR I 2 4525
NNy [E] SR ARAG L) . KB R, 2022,

Estimating the Thickness of the Air Envelope Based on Subsurface
Characteristics and Hydrological Simulation
YAO Bowei'?, ZHANG Xingnan'?, FANG Yuanhao'”

(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210024, China;

2. Collaborative Innovation Center for Water Security and Water Science, Hohai University, Nanjing 210098, China)

Abstract: Based on the physical significance of the unsaturated zone depth in the Xin’an Jiang model, we estimated the unsatu-
rated zone depth by considering the land cover factor, the topographic slope factor and the soil texture structure factor and the
climatic conditions, using the land cover correlation method, the topographic index regression method and the integrated elements
method. Accordingly, the free water storage capacity of the model parameter basin was calculated and simulated in the Hengjiang
River basin of the lower Jinsha River for comparison. In contrast, the integrated element method can calculate the thickness of
the air pocket at a specific spatial scale more accurately, and the model simulation is more effective and suitable for quantitative
calculation of model parameters and hydrological simulation in this region.

Keywords: Xin anjiang model; land surface characteristics; unsaturated zone depth; free water storage capacity



