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CURRICULUM VITAE

I. Personal               

	1949
	Born in Haifa, Israel.

	1963-1967
	High School Shfeia, Israel.

	1967-1969  
	Military service (Airborne Regiment 890)

	Marital Status:  Married with four children.


II. University Education and Additional Training 
	1971-1974    
	B.Sc. in Agronomy at the Hebrew University, Jerusalem, Israel                  

	1975-1976    
	M.Sc (with honors) in Agronomy at the Hebrew University, Jerusalem, Israel 

	
	Title of Thesis: Analysis of the Saturated-Unsaturated Hydraulic Conductivity In a Mixed Sodium‑Calcium Soil System.

	
	Supervision by Prof. E. Bresler

	1976-1979    
	Ph.D. in Agronomy at the Hebrew University, Jerusalem, Israel 

	
	Title of Thesis: Estimations of Transport Parameters of an Unsaturated Soil

	
	Under Field Conditions.

	
	Supervision by Prof. E. Bresler  

	1985-1986    
	Sabbatical leave at the University of California, Riverside, with Prof. W. A

	
	Jury. Research subject: The spatial variability of water and solute transport  

	
	properties in unsaturated soils.


III. Positions Held and Academic Status

	2005 - 2008
	Head, Institute of Soils, Water & Environmental Sciences, ARO, Bet Dagan, Israel.

	1997 - 2004  
	Head, Dept. Soil Physics, Institute of Soils, Water & Environmental Sciences, ARO,

	
	Bet Dagan, Israel.

	1992  to date  
	Principle Soil Scientist (Grade A+, equivalent to Full Professor), Dept. Soil Physics, Institute of Soils & Water, ARO, Bet Dagan, Israel.

	1988‑1991     
	Associate Principle Soil Scientist (Grade A, equivalent to Associate Professor), Dept. Soil Physics, Institute of Soils & Water, ARO, Bet Dagan, Israel.

	1983‑1987     
	Senior Soil Scientist (Grade B, equivalent to Senior Lecturer), Dept. Soil Physics, Institute of Soils Water, ARO, Bet Dagan, Israel.  

	1979‑1982     
	Soil Scientist (equivalent to Lecturer), Dept. Soil Physics, Institute of Soils & Water, ARO, Bet Dagan, Israel.       

	1974‑1978     
	Research Assistant, Dept. Soil Physics, Institute of Soils & Water, the              

	
	Volcani Center, ARO, Bet Dagan, Israel.

	1990
	Visiting Professor, Dept. of Crop and Soil Environmental Science, Virginia,     

	
	 Polytechnic Institute and State University, Blacksburg, VA, U.S.A.

	1988
	Visiting Professor, Dept. of Soils and Environmental Sciences, University of    

	
	California, Riverside, CA, U.S.A.

	1985‑1986     
	Visiting Soil Scientist, Dept. of Soils and Environmental Sciences,
University of California, Riverside, CA, U.S.A.    

	1984‑1985     
	Head, the Arava Valley Research and Development.

	1976,1979     
	Teaching assistant, Graduate Course in Simultaneous Transport of Solutes and  

	
	Water, Hebrew University of Jerusalem, Faculty of Agriculture, Rehovot, Israel.

	1977-1980     
	Teaching assistant, Undergraduate Course in Irrigation, Hebrew Univ. of Jerusalem, Faculty of Agriculture, Rehovot, Israel.     

	1975
	Teaching assistant, Undergraduate Course in Introduction to Soil Science,         

	
	Hebrew University of Jerusalem, Faculty of Agriculture, Rehovot, Israel.


IV. Training Experience (including guidance of students and foreign scholars)  

	Bouton, M.    
	(M.Sc. degree). Title of thesis: Statistical analysis of spatial variability in 

	
	Unsaturated flow parameters (1992). Guidance with Dr. R. Wallach.

	Kali, Y.        
	(M.Sc. degree). Title of thesis: Solute transport in porous media which           

	
	contains immobile water (1994). Guidance with Prof. G. Dagan. 

	Zaidel, J.
	(Post-Doctoral). Research subject: Contaminant transport in spatially

	
	 heterogeneous field soils (1992-1995).

	Hadad, A.      
	(Post-Doctoral). Research subject: Modeling of the macrodispersion tensor

	
	in partially saturated heterogeneous porous formations (1995-1996).

	Bogaert, P.     
	(Post-Doctoral). Research subject: Optimal spatial design for the estimation

	
	of semi-variograms and spatial covariances (1996-1997).


V. Membership in Scientific and Agricultural Committies
A. Local:
	2012-
	Member, Supreme Professional Committee for Researchers in the Israeli Government Service 

	2008 -2010
	Member, Supreme Research Committee of the Water and Sewage Authority, the Israeli Ministry of Infrastructures

	2006
	Chair, Expert Sub-Committee for the election of the Director of ARO

	2005 - 2008

	Member, Board of Directors, the Agriculture Research Organization.

	2005  - 2006
	Member, Strategic Committee of the Agriculture Research Organization.

	2005  - 2008
	Member, Technicians' Promotion Committee of the Agriculture Research Organization.

	1998  - 2012
	Member, Professional Committee of the Agriculture Research Organization.

	1998
	Member, Search Committee of the Institute of Soils, Water &  Environmental

	
	Sciences.

	1998
	Member, Think Tank Committee of the Institute of Soils, Water & Environmental          

	
	Sciences.

	1997
	Member, Environmental and Water Quality Scientific Evaluation Committee of the

	
	Israeli Ministry of Science.

	1995 ‑1997       
	Member, Academic Committee of the Agriculture Research Organization.

	1993 ‑1998       
	Member, Soils and Water Scientific Evaluation Committee of the Israeli Ministry of      Agriculture. 

	1992 ‑1994       
	Member, Research Steering Committee of surface and subsurface hydrology,    

	
	Water Commission, the Israeli Ministry of Agriculture.

	1990 ‑1991       
	Member, Reorganization Committee of the Institute of Soils and Water.   

	1989 -    
	Member of dissertation examining committees: Faculty of Agriculture, the Hebrew        

	
	University, Jerusalem, 1989, 1992, 1999, 2001, 2002; 2006, Faculty of          Engineering, Tel Aviv University, Ramat Aviv, 1990, 1992, 1996, 1999; Faculty  of    

	
	Civil Engineering, the Technion-Israel Institute of Technology, Haifa, 1995, 2002.   

	1989 ‑1991       
	Member, Research Steering Committee of the Israeli Ministry of Agriculture for use for

	
	marginal water in agriculture.

	1989 ‑1991       
	Member, Computerization Committee of the Agriculture Research Organization.            

	1987 ‑1991       
	Member, Soils and Water Scientific Evaluation Committee of the Israeli  Ministry  of    

	
	Agriculture.

	1980 ‑1985       
	Member, Board of Directors, the Arava Valley Research Station.


B. International
	1991     
	Member of  the dissertation examining committee, School of Civil Engineering, Royal Institute of Technology, Stockholm, Sweden, 1991.  

	2005
	Reviewer for the Italian Committee for Research Evaluation (CIVR) in the "Civil Engineering and Architecture" panel.               


VI. Editorial Responsibilities

	1994 -2000    
	Editorial Board, The Journal of Advances in Water Resources. 

	1982 to date  
	Reviewer of Water Resources Research, Advances in Water  

	
	Resources, Irrigation Science, Soil Science Society of America Journal,    

	
	Journal of Contaminant Hydrology, Vdose Zone Journal

	
	


VII. Participation in International Meetings and Functions and Special Invitations
	2019
	Water Futures, an International Conference organized by the University of Padua (Italy), the Ministry for Foreign Affairs and International Cooperation (Italy), the Ministry for Science, Technology and Space (Israel) and the University of California – Berkeley (USA), June, 2019, Padua, Italy, Invited Lecture on: Applications of Physically Based Flow and Transport Models for Salinity Control in Agricultural Fields Irrigated with Low-Quality Water



	2018
	Subsurface Flow and Solute Transport: Concepts, modelling, observations and applications of dispersion, mixing and reactive transport in heterogeneous media,
an International Workshop sponsored by the European Geosciences Union (EGU), April, 2018, Vienna, Austria, Lecture  on: The Effect of Pulse Release Date and Soil Characteristics on Solute Transport in a Combined Vadose Zone-Groundwater Flow System: Insights from Numerical Simulations.


	2018
	Subsurface Flow and Solute Transport: Concepts, modelling, observations and applications of dispersion, mixing and reactive transport in heterogeneous media,
an International Workshop sponsored by the European Geosciences Union (EGU), April, 2018, Vienna, Austria, Poster on: Stochastic analysis of the effects of soil heterogeneity on soil moisture variability.


	2017
	Subsurface Flow and Solute Transport: Concepts, modelling, observations and applications of dispersion, mixing and reactive transport in heterogeneous media,
an International Workshop sponsored by the European Geosciences Union (EGU), April, 2017, Vienna, Austria, poster  on: Solute Spreading in Variably Saturated, Spatially Heterogeneous Formations: The Role of Water Saturation and Soil Texture.


	 2016
	Fluxes Through the Vadose Zone: From Irrigation Efficiency to Groundwater Recharge and Back to the Soil, an International Workshop sponsored by the European Geosciences Union (EGU), April, 2016, Vienna, Austria, Lecture on: On the Effect of Connectivity on Solute Transport in Spatially Heterogeneous Combined Unsaturated-Saturated Flow Systems. 


	 2015        
	Dispersion, Mixing and Reactive Transport in Heterogeneous Media: From Theoretical and Experimental Developments towards Applications, an International Workshop sponsored by the European Geosciences Union (EGU), April, 2015, Vienna, Austria, Invited lecture on: Stochastic Modeling of Macrodispersion in Variably Saturated, Spatially Heterogeneous Formations.


	 2014
	Monitoring and Modeling Transfer Processes in the Soil-Plant-Atmosphere Continuum across Scales, an International Workshop sponsored by the European Geophysical Union (EGU), April, 2014, Vienna, Austria, Lecture on: The Mechanism of Field-Scale Solute Transport: An Insight from Numerical Simulation.


	 2013
	Four Decades of Progress in Monitoring and Modeling of Processes in the Soil-Plant-Atmosphere System: Applications and Challenges. International Workshop sponsored by the Department of Agricultural Engineering and Agronomy, The University of Naples Federico II, and Regione Campania, June 2013, Napoli, Italy. Lecture on: Consequences of Salinity-Induced-Time-Dependent Soil Hydraulic Properties on Flow and Transport in Salt-Affected Soils.    

	 2012
	T Temporal Dynamics of Soil Hydraulic Properties, an International Workshop sponsored by the European Geophysical Union (EGU), April, 2012, Vienna, Austria, Lecture on: Time-Dependent Soil Hydraulic Conductivity in Salt-Affected Soils.


	 2010
	T  Thirty Years of Stochastic Subsurface Hydrology: where do we stand and what are the emerging challenges? an International Workshop sponsored by the Swiss Federal Institute of Technology, Zurich, June-July, 2010, Monte Verita, Ascona, Switzerland. Invited Lecture on: Stochastic analysis of transport in a combined heterogeneous vadose zone-groundwater flow system.

	 2009
	     Preferential and Unstable Flow – From Water Infiltration to Gas Injection, an International Workshop sponsored by the Swiss Federal Institute of Technology, Zurich, March-April, 2009, Monte Verita, Ascona, Switzerland. Lecture on: On probability distribution of hydraulic conductivity in variably saturated bimodal heterogeneous formations.


	2008
	S  Irrigation in Mediterranean Agriculture: Challenges and innovation for the next decades, an International Workshop sponsored by the European Society of Agricultural Engineers, the Department of Agricultural Engineering and Agronomy, The University of Naples Federico II, and Regione Campania, June 2008, Napoli, Italy. Invited lecture on: Applications of Flow and Transport Models for the Management of Surface Drip Irrigation Systems.


	2006
	     Multi-Scale Modeling of Flow and Transport in Porous Media, an International Workshop sponsored by the Swiss Federal Institute of Technology, Zurich, April 2006, Monte Verita, Ascona, Switzerland. Lecture on: Block-Effective Conductivity and Macrodispersion in Variably Saturated Heterogeneous Formations.

	
	

	2003
	S  Strategies for Controlling and Predicting Transport of Contaminants to Groundwater from the unsaturated zone, an International Workshop sponsored by the European Society of Agricultural Engineers, the Department of Agricultural Engineering and Agronomy, The University of Naples Federico II, and Regione Campania, April 2003, Ravello, Italy. Invited lecture on: Numerical Study of the Effect of Irrigation/Rain Rate on Groundwater Contamination.

	
	

	2002
	Rhizosphere, Preferential flow and Bio-availability: A Holistic View of Soil-to-Plant Transfer, an International Workshop sponsored by the Swiss Federal Institute of Technology, Zurich, September 2002, Monte Verita, Ascona, Switzerland. Invited lecture on: Numerical Analysis of the Effect of Water Uptake by Plant Roots on Field Scale Solute Spreading and Breakthrough.

	
	

	2001
	Hydrology and Soil Processes: Unsaturated Water Flow and Solute Transport- The Effect of Morphological Structures and Process Interactions Across Scales, an International Workshop sponsored by the European Geophysical Society (EGS),   March, 2001, Nice, France. Invited lecture on: Stochastic Analysis of                 Macrodispersion in Bimodal Heterogeneous Variably Saturated Porous           Formations. 

	
	

	1999
	Testable Stochastic Features of Subsurface, Flow and Transport, an International Workshop sponsored by the Swiss Federal Institute of Technology, Zurich, October 1999, Monte Verita, Ascona, Switzerland. Invited lecture on: Analysis of Solute Transport in Variably Saturated Heterogeneous Formations.

	
	

	1999
	Water Pollution 99 (Modelling, Measuring and Prediction), an International          Symposium organized by the Wessex Institute of Technology, Ashurst, Southampton, UK, May 1999, Lemnos, Greece. Invited lecture on: Stochastic Modeling of Macrodispersion in the Vadose Zone.


	 1998
	American Geophysical Union Fall Meeting, December 1998, San Francisco, CA, U.S.A. Poster Presentation on: An Inverse Model of Transport Reactive Transport in an Unsaturated Field.

	
	

	1997
	The Characterization and Measurement of the Hydraulic Properties of Unsaturated Porous Media, an International Symposium organized by U.S. Salinity Laboratory,  USDA, ARS and the Dep. of Soils & Environmental Sciences, University of California, Riverside, CA, October 1997, Riverside, CA, U.S.A. Invited lecture on: Estimation of Parameters of Log-Unsaturated Conductivity Covariance by Inversion of Solute Transport Data.

	
	

	1995
	Sustainable Water Management in Arid and Semi-Arid Regions, an International   Symposium organized by the Israeli Hydrological Service, May, 1995, Ramat Rachel, Israel. Invited lecture on: Application of a Stochastic Vadose-Zone Transport Model for Assessment of Groundwater Contamination Hazard.

	
	

	1995
	Subsurface Flow and Transport: The Stochastic Approach, an International Conference organized by the International Hydrological Program (IHP) of UNESCO and the International Association of Hydrological Sciences (IAHS), January, 1995, Paris, France. Invited lecture on: Stochastic Analysis of Solute Transport in Partially Saturated Heterogeneous Soils.

	
	

	1993
	Groundwater Contamination, a Regional Workshop and Course organized by the  Scientific Committee of Problems of the Environment (SCOPE), the Costa Rican  Association of Water Resources (ACREH), and the United Nations Environmental Program  (UNEP), July 1993, San Jose, Costa Rica. Invited lecture on: Fate and   Transport of Pollutants in the Vadose Zone.

	
	

	1992
	Modeling of Flow in Permeable Media, a Gordon Research Conference, August 1992, Plymouth, New Hampshire, U.S.A. Invited lecture on: Stochastic Modeling of Macrodispersion for Solute Transport in Heterogeneous Unsaturated Porous Formation. 

	
	

	1990
	Contaminant Transport in Field Soils, an International Workshop organized by the Institute of Hydrodynamics and Hydraulic Engineering, the Technical University of Denmark, June 1990, Lyngby, Denmark. Invited lecture on: Analysis of Vadose Zone Solute Transport in a Heterogeneous Soil During Non-steady Flow.

	
	

	1989
	Field‑Scale Water and Solute Flux in Soils, an International Workshop sponsored by the Swiss Federal Institute of Technology, Zurich, September 1989, Monte Verita, Ascona, Switzerland. Invited lecture on: Numerical Analysis of Solute Transport During Intermittent Leaching.

	
	

	1988
	Modeling of dispersion processes in the ground ‑ with emphasis on the unsaturated zone, an International Workshop sponsored by the National Swedish Environmental Protection Board, November, 1988, Lejondals slott, Bro, Sweeden. Invited lecture on: Analysis of Field‑Scale Transport of Interacting Solutes Through the Unsaturated Zone.

	
	

	1988
	 Modeling of Flow in Permeable Media, a Gordon Research Conference, August 1988, Plymouth, New Hampshire, U.S.A. Invited lecture on: Field‑Scale Transport of Soil‑Interacting Solutes Through the Unsaturated Zone. 

	
	

	1986
	Modeling of Flow in Permeable Media, a Gordon Research Conference, July 1986, Andover, New Hampshire, U.S.A. Invited lecture on: Uncertainty About Estimates of the Correlation Scale in Stationary and Non-stationary Fields.

	
	

	1984
	Soil Salinity Under Irrigation ‑ Processes and Management, Congress of the         Subcommittee on salt‑affected soils of the International Society of Soil Science,  March 1984, Bet Dagan, Israel. Invited lecture on: Spatial Variability Considerations in Salinity Management.

	
	

	1976
	Agrochemicals in Soils, Inter-Congress of Commissions II, IV and VII of the         International Society of Soil Science, June 1976, Jerusalem, Israel. Lecture on: Soil Water Pressure Relationships as Affected by Soil Solution Composition and Concentration.


VIII. Membership in Professional Soceities
	Israel Soc. Soil Science.

European Geophysical Union


IX. Research Grants
A. International Competitive Grants
	2008
	BARD Grant # IS-4090-08, "Development of Predictive Tools for Contaminant Transport through Variably-Saturated Heterogeneous Composite Porous Formations", Principal Investigator, for 3 years. Budget: Total $98,000/year, Researcher's part $ 50,000/year.

	2007
	Collaborative Linkage Grant from the NATO Programme Security Through Science,

"Analysis of Contaminant Transport through Heterogeneous CombinedPRIVATE  Vadose Zone‑Groundwater Flow Systems", Co-Principal Investigator, for 2 years.

Budget: Total $ 6,000/year.

	2003
	Collaborative Linkage Grant from the NATO Programme Security Through Science,
"Analysis of Contaminant Transport through Heterogeneous CombinedPRIVATE  Vadose Zone‑Groundwater Flow Systems", Co-Principal Investigator, for 2 years.

Budget: Total $ 6,000/year.

	2001
	BARD Grant # US‑3287‑01R, "Scale-Dependency and Spatial Variability of Soil Hydraulic Properties", Principal Investigator, for 3 years.

Budget: Total $ 97,000/year, Researcher's part $ 45,000/year.

	2001
	German-Israeli Research grant (GLOWA project), "Vulnerability of water resources due to climate changes in Eastern-Mediterranean ecosystems", Cooperating Investigator for 4 years. Budget: Total $ 62500/year. Researcher’s part: $ 15,000/year.

	1998
	BARD Grant # IS‑2859‑97, "Characterization of Preferential Flow in Spatially Variable Unsaturated Field Soils", Principal Investigator, for 3 years.

Budget: Total $ 77,000/year, Researcher's part $ 33,000/year.

	1997
	BSF Grant #96-00357. "Development of Predictive Tools for Transport of       Contaminants Through Integrated Heterogeneous Vadose Zone ‑ Groundwater  Systems", Principal Investigator, for 3 years.                       

Budget: Total $ 35,000/year, Researcher's part $ 35,000/year.

	1994
	 BARD Grant # US‑2294‑93. "Characterization of Field-Scale Solute Transport in Spatially Variable Unsaturated Field Soils", Principal Investigator, for 3 years.

Budget: Total $ 70,000/year, Researcher's part $ 35,000/year.

	1992
	BARD Grant # IS‑1929‑91. "Contaminant Transport in Spatially‑Heterogeneous Field Soils", Principal Investigator, for 3 years.

Budget: Total $ 70,000/year, Researcher's part $35,000/year.

	1992
	German‑Israeli Cooperation in Agricultural Research a grant from "Ecologically Acceptable Agriculture", "Field Validation of Pesticide Fate Models", Cooperating Investigator, for 3 years.  

Budget: Total $ 40,000/year, Researcher's part $ 20,000/year.

	1990
	BARD Grant # IS‑1646‑89R "Development of Parameter Estimation Methods for Field Scale Unsaturated Transient Water Flow Models", Principal Investigator, for 3 years.    

Budget: Total $ 65,000/year, Researcher's part $ 32,000/year.

	1989
	 BARD Grant#US‑1484‑88 "Characterization of Solute Transport in Spatially Variable Unsaturated Field Soils", Principal Investigator, for 3 years. Budget: Total $ 65,000/year, Researcher's part $ 35,000/year.

	1988
	BSF Grant # 87‑00017 "Development of Parameter Estimation Methods for Field Scale Unsaturated Transient Water Flow Models", Principal Investigator, for 3 years.

Budget: Total $ 40,000/year, Researcher's part $ 40,000/year.

	1985
	BARD Grant #US‑844‑84 "Quantifying the Process of Sodic Soil Reclamation", Principal Investigator, for 3 years. Budget: Total $ 65,000/year, Researcher's part $ 32,000/year.

	1981
	BARD Grant #US‑330‑80 "Management of Gypseous Saline Waters for Efficient Crop Production", Principal Investigator for 3 years. Budget: Total $ 70,000/year, Researcher's part $ 35,000/year.



National Competitive Grants
	2015
	Chief Scientist, Ministry of Agriculture Grant #21-16-0004, "Assessment of treatments to prevent and repair damage caused by irrigation with effluents to plantations in heavy soils”. Cooperating Investigator, for 3 years.
Budget: Total $ 125,000/year, Researcher’s part $ 20,000/year.

	2014
	Chief Scientist, Ministry of Agriculture Grant #20-1300-13, "Reducing nitrate fluxes to groundwater beneath agricultural fields in the era of desalinated water and treatment of contaminated wells”. Cooperating Investigator, for 4 years.
Budget: Total $ 205,000/year, Researcher’s part $ 20,000/year.

	2012
	Chief Scientist, Ministry of Agriculture Grant #301-0746-11, "Clarification of soils' 
damage resulting from long-term irrigation using wastewater and their impact on
orchards". Cooperating Investigator, for 3 years.
Budget: Total $ 105,000/year, Researcher’s part $ 15,000/year.

	2011
	Water and Sewage Authority, Ministry of Infrastructures Grant, "Models of nitrate
leakage from irrigated fields to the groundwater: characterization of the spatial 
variability on different length-scales", Cooperating Investigator, for 3 years.
Budget: Total $ 40,000/year, Researcher’s part $ 15,000/year.

	2010
	Chief Scientist, Ministry of Agriculture Grant #304-0431-09, "Considering
 agricultural nitrogen application in light of  nitrate concentrations in groundwater:
 building an observation-based model in an effluent-irrigated area overlaying the
coastal aquifer", Cooperating Investigator, for 2 years.

Budget: Total $ 38,000/year, Researcher’s part $ 5,000/year. 

	2010
	Water and Sewage Authority, Ministry of Infrastructures Grant, "Risk assessment of 
the accumulation of organic and non-organic pollutants in the coastal
aquifer by  developing tools for monitoring the unsaturated zone and the water table in
regions irrigated with treated sewage water", Cooperating Investigator, for 3 years.
Budget: Total $ 75,000/year, Researcher’s part $ 25,000/year.

	2007
	Chief Scientist, Ministry of Agriculture Grant #304-0368-07 "Analysis of the Effect of Sewage Waters on the Soil Hydraulic Properties and on Contaminant Transport in the Unsaturated Zone", Principle Investigator, for 3 years. PRIVATE Budget: Total $ 25,000/year, Researcher's part $ 25,000/year.

	2006
	Israel Science Foundation Grant # 777/06, "Characterization of Contaminant Transport in Spatially-Heterogeneous Field Soils", Principal Investigator, for 3 years.
Budget: Total $ 35,000/year, Researcher's part $ 35,000/year.

	2004


	Chief Scientist, Ministry of Agriculture Grant #301-0406-04 "Effect of Effluent Irrigation on Chemical Properties of the Unsaturated Zone in the Sharon Plains",   Cooperating Investigator, for 3 years. PRIVATE Budget: Total $ 25,000/year, Researcher's part $ 7,000/year.    

	1990
	Water Commission, Ministry of Agriculture grant. # 55004‑90A "Conceptual Model for Transport of Organic Compounds in the Unsaturated Zone in Relation to Groundwater Contamination by Volatile Petroleum Products", Principal Investigator, for 3 years. Budget: Total $ 25,000/year, Researcher's part $ 25,000/year



X. Awards and Scholarships 
	1979
	Israel Society of Soil Science Mokady's award for M.Sc. Thesis: "Analysis of the     Saturated-Unsaturated Hydraulic Conductivity in Mixed Sodium‑Calcium Soil           Systems".

	2001
	Agricultural Research Organization's Researcher of the Year for a Distinguished       Scientific Activity.

	2002
	Acknowledged by the Institute for Scientific Information as a Highly Cited               Researcher   in the Ecology/Environment Category.


	2017
	Honorary member of The Israeli Water Resources Association
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LIST OF PUBLICATIONS

All publications have been classified into four major categories:  
  The letter following each number indicates the appropriate category

	a Publications exclusively within the candidate’s research group (including graduate and  post-graduate students, technicians, associated scientists, etc.)

	b Joint publications with other research group(s) in which the candidate plays the major role.

	c Joint publications with other research groups in which the candidate's contribution is comparable in weight to that (those) of the other research groups.

	d  Joint publications with other research groups in which the candidate’s group plays a secondary role.


 1. Articles in Reviewed Journals

	 1c.
	Hadas, A., and D. Russo. (1974).
	

	
	   Water uptake by seeds as affected by water stress, capillary conductivity and seed‑soil    water contact. I. Experimental Study. Agron. J. 65:643‑647.

	 2c.
	Hadas, A., and D. Russo. (1974).
	

	
	   Water uptake by seeds as affected by water stress, capillary conductivity, and                seed‑soil water contact. II. Analysis of Experimental Data.  Agron. J. 65: 647‑652. 

	 3c.
	Bresler, E., and D. Russo. (1975). 
	

	
	   Two‑dimensional solutes transfer during nonsteady infiltration: laboratory test of           mathematical model. Soil Sci. Soc. Amer. Proc. 39: 585‑586. 

	 4b.    
	Russo, D., and E. Bresler. (1977).
	

	
	   Effect of mixed Na/Ca solutions on hydraulic properties of unsaturated soils. Soil              Sci. Soc. Am. J. 4l: 7l3‑7l7. 

	 5b.
	Russo, D., and E. Bresler. (1977).
	

	
	   Analysis of the saturated‑unsaturated hydraulic conductivity in a mixed Na/Ca soil         system. Soil Sci. Soc. Am. J. 4l(4): 706‑7l0.

	 6c.  
	Bresler, E., D. Russo, and R.D. Miller. (1978).
	

	
	   Rapid estimate of unsaturated hydraulic conductivity function. Soil Sci. Soc. Am. J.            42: l70‑l72. 

	 7b.  
	Russo, D., and E. Bresler. (1980).
	

	
	   Field determinations of soil hydraulic properties for statistical analyses. Soil Sci.                  Soc. Am. J. 44: 697‑702. 

	 8b 
	Russo, D., and E. Bresler. (1980).
	

	
	   Scaling soil hydraulic properties of a heterogeneous  field. Soil Sci. Soc. Am. J. 44:           68l‑684.

	 9b.
	 Russo, D., and E. Bresler. (1981).            
	

	
	   Soil hydraulic properties as stochastic processes: I. An analysis of field spatial               variability.  Soil Sci. Soc. Am. J. 45: 682‑687. 

	10b.
	Russo, D., and E. Bresler. (1981).
	

	
	  Effect of field variability in soil hydraulic properties on unsaturated water and salt         flows. Soil Sci. Soc. Am. J. 45: 675‑68l. 

	11c.
	Bresler, E., S. Dasberg, D. Russo, and G. Dagan. (1981).
	

	
	   Spatial variability of crop yield as a stochastic soil process. Soil Sci. Soc. Am. J. 45:          600‑605. 

	12b.
	Russo, D., and E. Bresler. (1982).
	

	
	   Soil hydraulic properties as stochastic processes: II. Errors of estimates in a                  heterogeneous field. Soil Sci. Soc. Am. J. 46: 20‑26.

	13b.
	Russo, D., and E. Bresler. (1982).
	

	
	   A univariate versus a multivariate parameter distribution in a stochastic‑conceptual         analysis of unsaturated flow. Water Resour. Res. l8: 483‑468.

	14a.    
	Russo, D. (1983).
	

	
	   Leaching characteristics of a stony‑desert soil. Soil Sci. Soc. Am. J. 47: 43l‑438.

	15a.
	Russo, D. (1983).
	

	
	  Crop yield‑irrigation relationships in a gypsiferous‑sodic soil. Agron. J. 73: 427‑434.

	16a.    
	Russo, D. (1983).
	

	
	   A geostatistical approach to the trickle irrigation design in heterogeneous soil.               I.  Theory. Water Resour. Res. 19: 632‑642.

	17a.    
	Russo, D. (1984).
	

	
	   A geostatistical approach to the trickle irrigation design in heterogeneous soil: II. A        field test. Water Resour. Res. 20: 543‑552.

	18a.
	 Russo, D. (1984).
	

	
	    Design for an optimal sampling network for estimating the variogram. Soil Sci. Soc.           Am. J. 48: 708‑7l6. 

	19a.
	 Russo, D. (1984).
	

	
	   Statistical analysis of crop yield‑soil water relationships in heterogeneous soil under        trickle irrigation. Soil Sci. Soc. Am. J. 48: l402‑l4l0.

	20a.    
	Russo, D. (1984).
	

	
	   A geostatistical approach to the solute transport in heterogeneous fields and its               applications to salinity management. Water Resour. Res. 20: l260‑l270. 

	21a.    
	Russo, D. (1985).
	

	
	   Leaching and water requirements in a gypsiferous desert soil. Soil Sci. Soc.                          Am. J. 49: 432‑437. 

	22a.    
	Russo, D. (1986).
	

	
	   A stochastic approach to the crop yield‑irrigation water relationships in heterogeneous    soils: I. Analysis of the field spatial variability. Soil Sci. Soc. Am. J. 50: 736‑745. 

	23a. 
	Russo, D. (1986). 
	

	    
	   A stochastic approach to the crop yield‑irrigation water relationships in heterogeneous    soils: II. Appliciation to irrigation management. Soil Sci. Soc. Am. J. 50: 745‑751. 

	24a.
	Russo, D. (1986).
	

	
	   Simulation of leaching of a gypsiferous‑sodic desert soil. Water Resour. Res. 22:              1341‑1349. 

	25a.    
	Russo, D. (1987).
	

	
	   Lettuce yield‑irrigation water quality and quantity relationships in a gypsiferous            desert soil. Agronomy J. 78: 8‑14. 

	26b.   
	Jury, W.A., D. Russo, G. Sposito, and H. Elabd. (1987).
	

	
	  The spatial variability of water and solute transport properties in unsaturated soil: I.        Analysis of property variation and spatial structure with statistical models. Hilgardia       55:1‑32. 

	27b
	Jury, W.A., D. Russo, and G. Sposito. (1987).   
	

	
	   The spatial variability of water and solute transport properties in unsaturated soil: II.     Scaling models of water transport. Hilgardia  55: 33‑56.
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                        LIST OF MAJOR ACHIEVEMENTS

1. General Contribution to Agricultural Sciences 
My long-term research interests cover theoretical and practical aspects in the areas of (i) water flow and chemical transport in porous formations; (ii) Estimation of soil hydraulic properties; (iii) Characterization of the spatial heterogeneity of soil properties relevant to flow and transport; (iv) Modeling of flow and transport at the field scale; (v) Contamination of soils and groundwater; and (vi) Modeling of flow, transport and crop production and its application to management of saline and sodic soils. My recent research efforts focus on modeling of preferential flow of tracers and organic contaminants in the vadose zone (BARD project IS-2859-97 with W. A. Jury), on the development of predictive tools for the transport of contaminants through the spatially-heterogeneous combined vadose zone‑groundwater flow system (BSF project 96-00357 with Y. Rubin; BARD project IS-4090-08 with D. M. Tartakovsky and S. P. Neuman), on the upscaling of hydraulic conductivity and macrodispersion tensors in spatially-heterogeneous soils (BARD project US‑3287‑01R, with R. Zhang), and on subsurface flow and transport in a steep, spatially-heterogeneous, hillslope under rainfall (NATO-CLG project with A. Fiori).
During the late 1970's my work on the effect of the irrigation waters' solutes concentration and composition on the hydraulic properties of saturated-unsaturated soil systems (papers 4 & 5 with E. Bresler) and, consequently, my work during the 1980's on the transport of interacting mixed Na/Ca solutes in partially saturated soils (papers 31 & 32), were one of the first few attempts to investigate this complicated system under transient, unsaturated flow conditions. I was awarded (in 1979) the Israel Society of Soil Science Mokady's Award for my M.Sc. thesis.

During the early 1980's, my work on the development of fast field methods to characterize the hydraulic properties of field soils (papers 6 & 7 with E. Bresler), was one of the first attempts to develop methods suitable for the estimation of joint probability density functions of soil hydraulic properties at the field scale. The procedure was successfully applied in research projects which were conducted in Bet Dagan (papers 9 & 12 with E. Bresler) as well as in the Arava Valley (papers 14, 16, 17 & 20) and was further developed during the early 1990's (BSF project #87-00017 with J. C. Parker and colleagues) using inverse problem methodology (paper 42). 

My work during the early 1980's on the analyses of the spatial variability of soil hydraulic properties (papers 8, 9 & 12 with E. Bresler), was one of the first attempts in soil physics to apply stochastic and geostatistical approaches to analyze the spatial variability of soil hydraulic properties. Latter on, I extended these approaches to design measurement networks to characterize soil hydraulic properties in spatially-heterogeneous fields (paper 18); to evaluate the effect of spatial variability in soil hydraulic properties on water flow and solute transport (papers 10 & 13) as well as on crop yields (papers 19, 22 & 23) in spatially heterogeneous fields; and to design irrigation systems and leaching schemes in spatially variable saline soils (papers 17, 18 & 20). Additional efforts (BARD projects IS-1464-89R with J.C. Parker and US-2294-93 with W. A. Jury) to characterize the spatial variability of the soil hydraulic properties were conducted during the 1990's (papers 43, 44, 57 & 61).  

My work during the mid 1980's on the marginal soils of the Arava Valley in Israel (BARD projects US 330-80 and US 844-84 with S. Miyamoto) was one of the few attempts to study the chemical and the physical properties of desert soils (papers 14 & 21) and their spatial variability (paper 17, 18 & 20); the simultaneous transport of water and solutes in the profile of these layered stony soils (paper 24); and the relationships between irrigation management and the soil moisture and salinity regime in these marginal soils and their effect on crop yields (papers 15, 19, 21 & 25).

During the 1990's I collaborate with J. Zaidel on the analysis of transport of organic compounds in the unsaturated zone in relation to groundwater contamination by volatile petroleum products (Water Commission project #55004‑90). The results of this collaboration yielded analytical models for the diffusive transport of organic vapors in the unsaturated zone with kinetically-controlled volatilization and dissolution (papers 48, 51 & 55).

The major part of my research work during the 1990's, however, has been focused on the problem of field-scale transport in variably saturated, heterogeneous soils (BARD projects US-1484-88 and US-2294-93 with W.A. Jury and IS-1929-91 with J. C. Parker). 

My research work during the early 2000 on the transport of contaminants through the spatially-heterogeneous combined vadose zone‑groundwater flow system (BSF project 96-00357 with Y. Rubin) is summarized in paper 70. My recent research work on the upscaling of hydraulic conductivity and macrodispersion tensors in spatially-heterogeneous soils (BARD project US‑3287‑01R, with R. Zhang) is summarized in papers 75, 76 & 77.

    Generally, my research effort during the last fifteen years is directed along two main lines. The research effort along the first line focused on the development of a theoretical framework for modeling solute transport in partially saturated, heterogeneous porous formations, based on a general Lagrangian formulation and a stochastic continuum theory. My earlier work along this line (papers 46 & 47) may be considered as one of the first few attempts to apply this theoretical framework to unsaturated flow systems. The initial theoretical efforts were developed further in subsequent studies, considering statistically anisotropic formations, bimodal formations, reactive solutes and nonergodic transport (papers 52, 53, 54, 56, 60, 62, 64, 74, 79, 81, 88, 89 and 92); furthermore, upscaling procedures were developed for the hydraulic conductivity and the macrodispersion tensors for variably saturated, spatially-heterogeneous formations (papers 43, 75, 76 & 77).
    The research effort along the second line (papers 40, 49, 50, 63, 65, 70, 71, 72, 78, 80, 82, 85, 91, 93, 95, 96, 98, 99, 101, 104 and 105) focused on numerical simulations of flow and transport in partially saturated, heterogeneous porous formations. The numerical approach adopted in these studies combines a statistical generation method to produce realizations of the heterogeneous formation properties in sufficient resolution, with an efficient numerical method to solve the partial differential equations governing flow and transport in heterogeneous, variably saturated formations.
    These simulations or "numerical experiments" provided detailed information on the consequences of the spatial heterogeneity of the soil properties for the transport of solutes under quite realistic conditions. At the price of reduced generality, they circumvented most of the stringent assumptions of theoretical studies and, facilitated analysis of simplified, yet realistic situations at a fraction of the cost of physical experiments. Furthermore, results of the numerical experiments were used to test the applicability of current stochastic transport models to more realistic field situations. Paper 78 which addressed the problem of field-scale flow and transport for the case in which the flow is coupled to the transport through the dependence of the soil hydraulic properties on solute concentrations, was selected for inclusion in the Science in Action Technology Transfer Program from ASA-CSSA-SSSA.

  My numerical study in the early 1990's on the problem of field-scale transport in variably saturated, heterogeneous soils under transient water flow (paper 40) was one the first attempts to analyze this complicated problem in two-dimensional flow systems. The results of this study demonstrated the considerable variability in the solute concentration in space and time due to the complex heterogeneity of the soil hydraulic properties in both the vertical and the horizontal directions in agreement with field observations. The results of this study showed conclusively that existing one-dimensional stochastic vadose‑zone transport models may fail to predict the actual spread of a solute plume when the transport takes place to relatively large depths, mainly because of the neglect of the significant vertical heterogeneity in the soil hydraulic properties. The initial effort was developed further in subsequent studies with my colleagues, J. Zaidel (papers 49, 50, 65, 70, 71, 72, 78, 80 and 82), and A. Fiori (papers 82, 83, 84, 86, 87, 90, 92, 94, 99 and 100), considering two- and three-dimensional, highly heterogeneous flow systems, water uptake by plant roots, reactive solutes, combined vadose zone-groundwater flow systems, preferential flows, and spatially-heterogeneous, steep hillslopes and multi-sources.

   Paper 82 addresses the important issue of the sampling design problem for monitoring field-scale solute transport and its proper interpretation; the latter are essential for a reliable assessment of the groundwater contamination hazard. The findings of this paper suggest that a pair of sampling points located in the horizontal plane of the field may be sufficient in order to provide relatively accurate estimates of characteristics of the transport (i.e., displacement and spread of the solute plume in the direction of the mean flow, and mean solute BTC) for the entire spatially heterogeneous domain. These findings have important implications with respect to the monitoring of field-scale solute transport, which traditionally requires an extensive soil sampling, which, in turn, might be very expensive.
   My research work which focuses on water flow and chemical transport in a realistic, spatially-heterogeneous, variably-saturated flow system, provides a fundamental advance in the fields of stochastic and numerical modeling of field-scale flow and transport in the subsurface. The results of my work extend one's ability to predict water flow and chemical transport in a real‑world, complex subsurface, which, in turn, is essential for the assessment of both soil and groundwater contamination hazard.
   My scientific work is summarized in more than one hundred research papers published in most of the highly regarded refereed scientific journals, and five reviewed articles in proceedings of symposia. In addition, I was invited to present four general review articles in two books on water flow and solute transport in the unsaturated zone and in the Encyclopedia of Soils in the Environment, to be a Co-editor (with G. Dagan) of a book on flow and transport in soils, and to present more than sixteen invited papers in major international meetings, conferences and workshops. Furthermore, I was acknowledged by the Institute for Scientific Information as a Highly Cited Researcher in the Ecology/ Environment Category.

2. Achievements in applied research specifying major contribution to           agriculture in Israel and abroad 

As a soil physicist my main interest focuses on the vadose (unsaturated) zone of the soil. This zone plays a critical role in the life‑support functions of this planet. Despite its importance, many of the properties of the vadose zone that are most relevant to water and chemical management are poorly understood. In particular, researchers have had great difficulty developing a transport model that can accurately describe the movement and reactions of chemicals following their introduction into the soil. The principal reason for this failing is spatial variability: the soil properties vary so much from point to point that it is not possible to measure them in sufficient detail to use in a conventional model. My research effort in the last twenty five years focused on a different approach to develop a transport model, by expressing it as a stochastic process, so that we need only take sporadic property measurements. I also have developed ways of measuring soil properties that directly yield the statistical properties that we need for the models. My research effort shows great promise as a practical tool for developing a model that can be used to assist in agricultural management, groundwater pollution prevention and cleanup, or waste management. 

Over my career as a Principal Investigator, I have been awarded about one million dollars in outside research contract and grant support from Bi-National and State funding sources. I have been awarded eight times major funding from the US-Israel Bi-National Agricultural Research and Development Fund (BARD) and two times from the US-Israel Bi-National Science Foundation (BSF).

Here are some of the practical problems which I addressed during my career:

Quantifying Flow and Transport in Saline/Sodic Soils: A conceptual model was developed to quantify the effect of irrigation waters' concentration and composition on the soil hydraulic properties, and consequently, on the transport of mixed Na/Ca solutes in partially-saturated, saline/sodic soils, under field-scale, transient flow conditions. The model may be used to improve reclamation schemes of saline/sodic soils.

Characterization of the Hydraulic Properties of Field Soils: Fast field method to characterize the hydraulic properties of field soils was developed which enables the estimation of the joint probability density functions of soil hydraulic properties at the field scale. The procedure is successfully applied in other research projects and was further developed using inverse problem methodology.

Development of Leaching Schemes in Spatially Variable Saline Soils: An approach which couples stochastic and geostatistical approaches with conceptual models of flow and transport was developed in order to design leaching schemes for spatially variable saline soils. The procedure improves traditional leaching schemes and may led to the saving of 20% in the required amount of water for leaching.

Development of Irrigation Schemes in Spatially Variable Saline Soils: An approach which couples stochastic and geostatistical approaches with conceptual models of flow and transport was developed in order to design irrigation schemes for spatially-variable soils. The procedure improves traditional irrigation schemes and may led to the saving of 7%-34% in the required amount of water for irrigation, depending on the quality of the irrigation water.

Assessment of Groundwater Contamination: A framework for the modeling of solute flux in partially saturated, heterogeneous porous formations was developed by combining a general Lagrangian formulation with a stochastic continuum theory for unsaturated flow. The approach may be applied for assessment of groundwater contamination hazard by chemicals moving through the unsaturated zone of heterogeneous porous formations, by determining the probability distribution function of the accumulated mass crossing a given horizontal control plane at a given vertical distance from the injection zone, as a function of time. 

� This paper has been selected for inclusion in the Science in Action technology transfer program from ASA-CSSA-SSSA.








