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           Founded in 1902, the School of Geography (SOG) in 

Beijing Normal University has a history of nearly 110 years 

and she has trained a large number of outstanding talents. SOG 

enrolls over 30 doctors, 80 graduates and 100 undergraduates 

each year. 

 

             

School of Geography (SOG) 

    Five Doctoral Programs :Physical Geography, Human 

Geography, Cartography & Geographic Information System, 

Global Environmental Changes and Geography Curriculum & 

Instruction Theory. 

    Nine Master Programs & Three Bachelor programs. 

Details please see http:// www.bnu.edu.cn/yxsz/index.htm. 
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       Prof. Changming LIU,  

Academician of the Chinese Academy 

of Science 

Vice-president of  the International 

Geographical Union and an expert of 

Hydrology and Water Resources. He is 

the chief scientist of the project 

Evolution Law of Water Resources and 

the Reproducible Maintenance 

Mechanism of the Yellow Basinð

National Key Basic Research 

Development Project (Project 973).  

        Prof. Xiaowen LI,  Academician of the 

Chinese Academic of Science 

The special engaged professor of the Cheung 

Kong Scholars Program of China. He is an 

expert in the basic theory of remote sensing and 

founder of the world famous Li -Strahler 

geometrical optics in the remote sensing field. 

He is also chief scientist of the National Key 

Basic Research Development Project (Project 

973): Quantitative Remote Sense Theory of the 

Time-Space Multivariate of the Earth Surface 

and Its Application. 
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       Three professors̔  

 

Prof. Shengtian YANG 
DG of the Beijing Key 

Laboratory for Remote 

Sensing  of  Environment 

and Digital Cities 

Å Application of RS in 

water resources 

Å Ecohydrology 

Å Water environment   

 

Prof. Fanghua  HAO                  
Vice-principal of BNU 

Å Non-point source 

pollution 

Å Water resource 

protection and planning 
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Å Vegetation remote  

sensing 

Å Urban remote sensing 
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       Three associate professors, three postdoctors,15 
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EcoHAT: Research Group 



Outline 

ÅIntroducion of EcoHAT 

ÅEcoHAT-LCM: estimation of rainstorm-

generated sediment yield in the Loess 

Plateau of China  

ÅApplications of EcoHAT in other eco-

hydrological issues 
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(Ecohydrological  Assesement Tools) 

 



The three hypotheses of ecohydrology  are ( Zalewski  2000; Zalewski  2004):  
1. Hypothesis H1: άThe regulation of hydrological parameters in an ecosystem or 

catchment can be applied for controlling biological processes έ. 
2. Hypothesis H2: άThe shaping of the biological structure of an ecosystem(s) in a 

catchment can be applied to regulate hydrological processes έ. 
3. Hypothesis H3: άBoth types of regulation integrated at a catchment scale and in a 

synergistic way can be applied to the sustainable development of freshwater 
resources , measured as the improvement of water quality and quantity (providing 
ecosystem services) έ. 

Ecohydrology  & hydrobiology  



Rodriguez-Iturbe I. Ecohydrology: A hydrologic perspective of climate-soil-vegetation 
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         Ecohydrology is the hot spot of many international 

research projects. such as the international geosphere- 

biosphere program aspects of  the biosphere (IGBP-BAHC), 

the UNESCO international hydrological program (UNESCO 

IHP) ,and  so on.           



        Using the RS technology for access to spatial 

information and the GIS platform to establish of regional 

scale distributed ecohydrological model becomes the new 

direction of hydrological and water resources research.         

1. Introducion of EcoHAT  

(Ecohydrological  Assesement Tools) 

 

Model Developed by Object of study  

SWAT  
(soil and water 

assessment tool) 

SWIM  
(soil and water 

integrated model) 

United States 
Department of 

Agriculture 
(USDA)  

Potsdam Institute 
for Climate Impact 

Research 

predict the impacts of land 

management practices on 

water, sediment and 

agricultural  chemical yields 

in large complex watersheds. 

simulate and predict the 

hydrological cycle, vegeta- 

tion growth, migration of 

nutrients and pollutants, 

sediment movement 

ecohydrological processes 



Model recognition  Eco-hydrological Model Application 

Empirical model 
Rutter, Gash, Dalton, DCA, 

Philip 

Ecological processes in forest 

hydrology,Sorting plant water 

enviroment,Forescasting and simulating the 

impact of plant on hydrological processes 

Mechanism 

model 

Penman-Monteith, Horton, 

Pattern, Mariola, FOREST-

BGC, Hydro Yanğ WEP-L, 

HIMS, EcoHAT 

Eco-hydrological balance factor 

determination, Simulation and prediction of 

Coupling Ecology and Hydrology Process, 

Analysis of Hydrological and Ecological 

Effects of plant 

Stochastic  

model 
Monte Carlo, Markov  

stochastic simulation of Hydrological and 

ecological processes̕ Simulation of 

parameters and elements 

Deterministic  

models 

Darly-Richards, Boussinesque, 

Hagan-Poiseuille, Laplace, 

Manning 

Soil water flow, runoff transport soil 

erosion, Solute migration process, impact 

of plant on river runoff 

Lumped model 

SWAT, HYDROM, SWIM, SHE, 

XinAnjiang, SCS, SPAC, 

HYDRROM 

Material and energy transmission process 

between soil, plant and atmosphere; 

relation between Regional climate, runoff, 

vegetation and soil erosion; transmission 

process of soil water and solute; regional 

ecology and hydrology coupling process, 

hydrological circulation and hydrological 

process at watershed scale 
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      Ecohydrology studies in China mainly focus on water 

and vegetation interactions in soil-vegetation-atmosphere-

transfer of drought areas, wetlands, forest ecosystems at 

local scale. Ecohydrological simulation with integrated 

ecological and hydrological processes at regional scale is 

few to date. 
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Model Developed by Object of study  

HIMS   
(Hydro-Informatic 

Modelling System) 

The Institute of Geographic 

Sciences and Natural 

Resources Research, the 

Chinese Academy of 

Sciences 

distributed hydrological 

processes simulation 

function 

        However, the HIMS includes neither the nutrients component in the hydrological 

cycle, nor the interactions between the hydrological cycle and ecosystems, in particular, 

interactions between the hydrological cycle and vegetation. 



       Why to develop EcoHAT 

¸To extend the HIMS  

¸To make full  use of remote sensing data sources 

¸To study the physical and chemical mechanisms in 

the process of ecohydrology 

¸To simulate interaction between hydrological cycle, 

nutrient cycle and plant growth in the soil-plant-

atmosphere continuum (SPAC) 

 

EcoHAT: A regional scale distributed simulation system 
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1.1 General principles of EcoHAT 

 

All  processes are based on ecohydrology models at home and 

abroad which have physical and chemical mechanisms.  


