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CURRICULUM VITAE AND LIST OF PUBLICATIONS
• Personal Details
Name: Hezi Yizhaq 
Date and place of birth: October 26, 1962, Bat-Yam, Israel
Regular military service : 1981-85, Infantry-Golani, Captain
Address and telephone number at work:  Dept. of Solar Energy and Envirionmental Physics, Blaustein Institutes for Desert Research, Sede Boker Campus, 84990, 08-6596789
Address and telephone number at home: P.O.B 119, Midresht Ben-Gurion, 84990, Israel, 
08-6596789. 
• Education 

B.Sc. -1986-1990, Hebrew University, Jerusalem, Physics Department.
M.Sc. -1992-1996, Ben-Gurion, University, Physics Department.
Title of thesis: Fractals and Analogy as Tools in Teaching Self-Similarity- An Example for Interdisciplinary Problem Solving.

Name of Advisors:  Prop. T. Dryfus, Weizmann Institute of Science and Holon Center for Technological Education.

 Prof. Y. Zarmi, Ben-Gurion University.

Ph.D-1997-2003,  Ben-Gurion University, Physics Department, Blaustein Institutes for Desert Research (BIDR).
Name of advisor: Prof. Ehud Meron.
Title of thesis: Population Dynamics: Residential Segregation as a Nonlinear Phenomenon.
Post-doc,-2001-2002, ISI Foundation, V.le. Settimio Severo 65, I-10133 Torino,  Italy. 

Title: Nonlinear model for aeolian sand ripples.
Name of Advisor: Dr. Antonello Provenzale.

Post-doc-2004 -2005, Ben Gurion University, Blaustein Institutes for Desert Research.

Title: Modeling the Shikim system which is a water harvesting method used by KKL for afforrestation in the Negev. 

Name of Advisor: Prof. Ehud Meron. 

• Employment History
2011- Present, Research Assistant.
Ben Gurion University, Blaustein Institutes for Desert Research 
Research Title: Stochastic Modeling of Spatially Extended Ecosystems and Climate
Data Analysis. 

Name of Advisor: Dr. Golan Bel. 

2011-Present, Research Assistant. 

Ben Gurion University. Department of Geography and Environmental Development. 

Research title: Dynamic of dust emission from loess soil. 

Name of Avisor: Dr. Itzhak Katra.

2010 –Present, Research Assistant. 

Ben Gurion University, Blaustein Institutes for Desert Research. 
Research title: The role of herbaceous plant communities in the maintenance of shrub patches. 
Name of Avisor: Dr. Bertrand Boeken. 
1990 - Present:  Physics teacher, Environmental High School, Midreshet Sde-Boqer.
2007-2011, Research Assistant. 

Ben Gurion University, Blaustein Institutes for Desert Research
Research title: The dune vegetation-crust interactions and their influence on dunes stability: mathematical models and field experiments. 

Name of Advisors: Prof. Yosef Ashkenazy and Dr. Eli Zaady. 
2006-2009, Research Assistant. 

Ben Gurion University. Department of Geography and Environmental Development.  Research title: Field, empirical and modeling studies on wind megaripples in desert sands.
Name of Advisors: Prof Haim Tsoar and Dr. Leonid Prigozhin.
2006- 2008, Research Assistant. 
Ben Gurion University, Blaustein Institutes for Desert Research
Research title: Sand dunes mobility under the global warming.
Name of Advisors:  Prof. Haim Tsoar and Prof. Yosef Ashkenazy.
• Professional Activities 

December 2011-Present.  Coordinator of the group for submitting the preproposal for Minerva Centers, 2011. 
Title: Life in Dusty Environments.

PI.  Prof. Dan Blumberg 

October 2005- Present  Portal Administrator of the Newman Information  Center for  Desert Research and Development http://desert.bgu.ac.il/
Membership in professional/scientific societies
2010-2011, The Israel Society of  Ecological and Environmental Sciences  

2011, Israel Geological Society 
• Educational activities

(a)   Courses taught
Physics of the Environment, MS.C, Blustein Institute for Desert Reserch, with Leonid Prigozhin and Ehud Meron. 
(b)   Research students
M.A. Thesis: Dynamic processes during megaripples formation, by Ori Isenberg, School for Desert Studies, Blaustein Institutes for Desert Research, Ben-Gurion University, with  Prof. Haim Tsoar and Prof. Arnon Karnieli, 2010. 

M.A Thesis: Yehonathan Rubinstein, 

Spatial-Ecological Index for Determining Affinity to Mobile Dunes of Plant and Arthropods Assemblages. Department of Geography and Environmental Development, Ben Gurion University. With Pua Bar and Tal Svoray. 
• Awards, Citations, Honors, Fellowships
(a)  Honors, Citation Awards 

Excellent Education worker for 2010 in Midreshet Sede Boker. 

Excellent physics teacher in Israel for 2010 given by the Department of Science Teaching, Weizmann Institute. 
The prize was participation in HST 2011 in CERN during July 2011 for 3 weeks. 
• Scientific Publications 
h- index 7 
(Part of the papers are in pdf format and   can be downloaded from: http://www.boker.org.il/meida/negev/desert_biking/hhazi.htm )
1. Yizhaq, H., and Meron E., “Urban Segregation as a Nonlinear Phenomenon”. Nonlinear Dynamics, Psychology, and Life Sciences, 6, 3, 269-283 (2002).

2. Yizhaq, H., Balmforth N.J and Provenzale A., “An integro-differential model for the dynamics of aeolian sand ripples”. The self-organization of ripples towards two dimensional forms, Sedimentation and Sediment Transport: At the Crossroads of Physics and Engineering, A Gyr and W Kinzelbach   ~eds, Kluwer Academic Publisher, 187–194.

3. Yizhaq H., Portonv B. and Meron E (2004). “A mathematical model of segregation patterns in residential neighborhoods.” Environmental and Planning A volume 36, 149-172.

Impact Factor: 1.763

Times Cited: 5

4. Yizhaq, H. Balmforth N.J and Provenzale A (2004). Blown by wind: Nonlinear dynamics of aeolian sand ripples. Physica D, 195, 207-228.

Impact Factor: 1.568
Times Cited: 15
5. Yizhaq, H., (2004). A simple model of aeolian megaripples. Physica A, 338, 211-217.

Impact Factor: 1.562
Times Cited: 4
6. Yizhaq, H., (2005).  A mathematical model of aeolian megaripples on Mars. Physica A, 357, 57-63.
Impact Factor: 1.562

Times Cited: 8
7. Yizhaq, H., E., Gilad and E. Meron (2005). Banded vegetation: Biological Productivity and Resilience.  Physica A 356, 139-144.

Impact Factor: 1.562

Times Cited: 21
8. Hagberg, A., Yochelis, A., Yizhaq, H., Elphick, Pisman, L. and Meron, E. (2006). Linear and nonlinear front instabilities in bistable systems.  Physica D, 217, 186-192.

Impact Factor: 1.568

Times Cited: 12
9. Yizahq, H., Ashkenazy, Y. and  Tsoar, H.  (2007). Why do active and stabilized dunes coexist under the same climatic conditions? Phys. Rev. Lett. 98: 188001.

Impact Factor: 7.32

Times Cited: 12
10. Efrat, S., Yizhaq, H., Gilad, E., Shachack, M. and Meron, E. (2007). Why do plants in resource deprived environments form rings? Ecological Complexity, 4, 192-200. 

Impact Factor: 2.04

Times Cited: 7
11. Meron, E. Yizhaq, H. and Gilad, E. (2007). Localized structures in vegetation structures: forms and functions. Submitted to Chaos: An Interdisciplinary Journal of Nonlinear Science, Chaos 17, 037109 (2007); DOI:10.1063/1.2767246

Impact Factor: 1.795

Times Cited: 15
12. Yizhaq, H. (2008). Aeolian megaripples: Mathematical model and numerical simulations. Journal of Coastal Research, 24, 6, 1369-1378.

Impact Factor:  1.366

Times Cited: 1
13. Yizahq, H., Ashkenazy, Y. and Tsoar, H. (2009). Sand dune dynamics and climate change: A modeling approach. Journal of Geophysical Research, 114, F01023. 

Impact Factor: 3.082

Times Cited: 4
14. Yizhaq, H., Isenberg, O., Wenkart, R., Tsoar, H. and Karnieli A. (2009). Morphology and dynamics of aeolian mega-ripples in Nahal Kasuy, southern Israel. Israeli Journal of Earth Sciences. 57: 149-165.
Times cited: 2  

15. Hardenberg, J, Kletter, A, Yizhaq, H., Nathan, J and Meron E. (2010). Periodic versus scale-free:  patterns  in dryland vegetation. Proceedings of the Royal Society B, 277, 1771-1776. 

Impact Factor: 4.857

Times Cited: 4
17. Yizhaq, H. and Baran G., (2010). New method for computing the centre of mass of a bicycle and rider. Physics Education, 45, 500-504.

18. Sheffer, E., Yizhaq, H., Shachak, M., and , Meron, E. (2011). Mechanisms of vegetation-ring formation in water-limited systems. Submitted to Journal of Theoretical Biology, 273, 138-146.  
Impact Factor: 2.574

Times Cited: 0

19.  Isenberg, O., Yizhaq, H., Tsoar, H., Wenkart, R., Karnieli, A., Kok, J. and Katra, I. (2011). Blown by wind: From megaripples to normal ripples. Geomorphology, 131, 69-84. 
Impact Factor: 2.119
Times Cited: 0
20.  Ashkenazy, Y., Yizhaq H. and Tsoar H. (2011). Sand dune  mobility under climate change in the Kalahari and Australian deserts. Climatic Change. In press. 
Impact Factor: 3.016

Times Cited: 0

21.  Yizhaq, H, Katra, I., Kok, J. and Isenberg O. (2012). Transverse Instability of  megaripples. Accepted for publication in Geology.

Impact Factor : 4.062
Submitted papers are  listed at the end of this document. 
(a)  Unrefereed professional articles and publications
1. Yizhaq H., “Projectile Range on an Inclined Plane”. Tehuda, The Journal of the Israeli Physics Teacher, 16, 2, 61-62 (1994).  The Weizmann Institute of Science, Science Teaching Department.

2. Yizhaq H.,  “A Problem in Electrostatics”. Tehuda, The Journal of the Israeli Physics Teacher, 17, 1, 70 (1995).  The Weizmann Institute of Science, Science Teaching Department.

3. Yizhaq H., “Primitive Brachistochorone”. Tehuda, The Journal of the Israeli Physics Teacher, 20, 2, 25-29 (2001).  The Weizmann Institute of Science, Science Teaching Department.

4. Yizhaq H., “Big Bertha”. Tehuda, The Journal of the Israeli Physics Teacher, 22, 1, 30-35 (1999).  The Weizmann Institute of Science, Science Teaching Department.

5. Yizhaq H., "Chaos by C. Bercovich Guelman". The Journal of the Israeli Physics Teacher, 25, 1, 35-37 (2005).  The Weizmann Institute of Science, Science Teaching Department.

6. Yizhaq H., "Jules Verne: Between science and imagination". The Journal of the Israeli Physics Teacher, 25, 1, 45-53 (2005).  The Weizmann Institute of Science, Science Teaching Department.

7. Yizhaq H., "Impressions of the 29th March 2006 Solar Eclipse". The Journal of the Israeli Physics Teacher, 26, 1, 33-34 (2006).  The Weizmann Institute of Science, Science Teaching Department.

8. Yizhaq H. and Gil Baran, Do heavy people have an advantage over lightweight ones when riding down a slope. Journal of the Israeli Physics Teacher, 26, 2, 39-43 (2007).  The Weizmann Institute of Science, Science Teaching Department. 

9. Yizhaq H. and E. Hag Yiheye, Huygens and the wonderful cycloid. The Journal of the Israeli Physics Teacher, 28, 3, 29-38 (2010).  The Weizmann Institute of Science, Science Teaching Department.

10. Yizhaq H. The secret of hourglass. The Journal of the Israeli Physics Teacher, 29, 1, 14-23 (2011).  The Weizmann Institute of Science, Science Teaching Department.

• Lectures and Presentations at Meetings and Invited Seminars not followed by Published Proceedings

(a)  Presentation of papers at conferences/meetings (oral or poster)

Part of the presentation were in Hebrew relating to physics teaching

1. Israel Physics Teachers Annual Meeting, Weizmann Institute of Science. December 1999. Title: “Using Mathematica in the Physics Classroom”.

2. The 1st Physics Negev Society Fete, Sde-Boqer Campus, March 1999,  Title: A Mathematical Model of Segregation”.  

3. Israel Physical Society Annual Meeting, Technion-IIT, May 2000. Title: “Using Mathematica in the Physics Classroom”.

4. 2nd Latin American Summer School on Instabilities and Nonlinear Dynamics. Applications in Natural and Socio-Economical Systems. Valparaiso-Chile, December 2000. Title: “Urban Segregation as a Nonlinear Phenomenon”.

5. The 3rd Physics Negev Physics Fete, Sde-Boqer Campus, April 2001.  Title: “The Green Flash Phenomenon”.

6. Dynamic Days Meeting,  Dreseden, June 2001. Title: “Urban Segregation as a Nonlinear Phenomenon”.         

7.  International Union of Geodesy and Geophysics - CMG  24th International  Conference  on Mathematical Geophysics,    June 2002. Title: “Blown by Wind: A Nonlinear   Model for  Aeolian Sand Ripples.

8. Sedimentation and Sediment-Transport At the crossroads of physics and engineering, Monte Verità , Switzerland ( September 2002). Title of talk: A minimal model of aeolian sand ripples.

9. Nonlinear dynamics seminar, Ben Gurion University, 7/11/2002. Title: “Nonlinear model of aeolian impact sand ripples”.

10. Second International Conference on Frontier Science. A Nonlinear World: the Real World, held in Pavia, Italy (8-12 September 2003). Title of talk: “A simple model for aeolian megaripples.

11. GdR Midi, Workshop on dunes and sand transport, Carry le Rouet, France (9-11 June 2004). Title of talk: Blown by wind: Mathematical model of sand ripples.

12. CMG2004, 25th IUGG Conference on Mathematical Geophysics, Culumbia University, New York, USA (16-18 June 2004). Title of talk: A simple model of aeolian megaripples.

13. Physics Survey of Irregular Systems, In honor of Bernard Sapoval. Fortaleza, Brazil (15-18 August, 2004). Title of poster: A simple model of aeolian megaripples. 

14. Israel Physics Teachers Annual Meeting, Weizmann Institute of Science. 15th of December   2004. Title: “Jules Verne- Science & Imagination”.

15. Invited talk: Mathematical models of sand ripples, 14th  of January 2005  at  Wizemann Institute (Environmental Department).  

16. Alpine Summer School: Course XIII “Water-vegetation Interactions and Biodiversity in Changing Environments” –held in Valsavenche. Italy, from 13 to 22 June 2005. Title of talk: Banded vegetation: Biological Productivity and Resilience.

17. Invited talk: Minimal mathematical model of aeolian megaripples. Brazilian Symposium on Dunes Systems. International Symposium on Coastal Dunes. Fortaleza – Ceara, Brasil, from 24th to 28th August 2005.

18. CMG 2006, 26th IUGG Conference on Mathematical Geophysics. Sea of Galilee, Israel.  Title of Poster:  A simple model for the hysteresis of sand dunes mobility. Yizhaq, H., Y. Ashkenazy and H. Tsoar.  

19. ICAR 6  - International Conference on Aeolian Research. July, 24-28, 2006. University of Guleph, Guleph, Candada.  A simple model for the hysteresis of sand dunes mobility. Yizhaq, H., Y. Ashkenazy and H. Tsoar. Accepted for oral presentation. 

20. INTED 2007. International Technology, Education and Development Conference 7th -9th March, 2007, Valencia. Title: Physics on wheels: Teaching physics by riding a bicycle. 

21. Planetary Dunes Workshop: A Record of Climate Change. April 29-May 2, 2008. Alamogordo, New Mexico, U.S.A. Title: Aeolian megaripples as a self-organization phenomenon: mathematical modeling, field studies and implications for Martian megaripples.

22. Yizahq H, Ashkenazy Y, Tsoar H, Sand dune dynamics and climate change: A modeling approach. Accepted for oral presentation in the Geomorphology 2009 conference at Melbourne Australia between 6-11/7/2009. 

23. ICAR VII  - International Conference on Aeolian Research,   5-9 July, 2010. Santa Rosa, Argentina. Hezi Yizhaq, Ori Isenberg   Rimon Wenkart,Haim Tsoar and  Arnon Karnieli.   Title of Presentation: Morphology and dynamics of aeolian         megaripples in  Nahal Kasuy, Southern Israel 

24. Hezi Yizhaq, Eli Gruner, Moshe Shachak and Pua Bar. 38th Conference of the Israel  Ecological Society, June, 2010, Ben  Gurion University.  Title of presentation:   State transition and biodiversity in sand dunes.  
25. Hezi Yizhaq, Ori Isenberg, Rimon Wenkart, Haim Tsoar, Itzhaq Katra, Jasper Kok and Arnon Karnieli.  The 51st conference of the Israel Geographical Society, Hebrew      University, Jerusalem, December 2010. Title of Presenttaion: Blown by wind: From megaripples to normal ripples,. 

26. Hezi Yizhaq, Yosef Ashkenazy, Noam Levin and Haim Tsoar.  The 51st conference of the Israel Geographical Society, Hebrew   University, Jerusalem, December 2010.   Title of Presenttaion:  A mathematical model for the progression of transgressive dunefields. 
27. Hezi Yizhaq and Daniel Feuermann.  Title : Solar Cooking in the Negev for teaching physics and    acquainting    Bedouin and Jewish students.  Deserts, Drylands &   Desertification Conference, 8-11 November, 2010,  Sde Boker, Israel
28. Hezi Yizhaq, Yosef Ashkenazy & Haim Tsoar  Sand dune dynamics and climate change:  A modeling approach    Deserts, Drylands & Desertification Conference, 8-11 November, 2010, Sde Boker, ISRAEL

29. Yizhaq H., Kok, J .  and Zimbelman J. Basaltic sand ripples on Eagle crater as indirect evidence for the hysteresis effect in  Martian saltation.    a Israel Geological Society 2011 Conference in Mizpe Ramon, 22-24, March, Israel 
30. Yizhaq H., Scheffer E ., Shachak M. , Meron E.   and Katra Y. The secret of plant circles in the desert. Israel Ecological Society Meeting  27-28.6  2011, Israel. 
31.  Yizhaq, H., Katra, Y and Haim Tsoar. Megaripples evolution form a flat bed.  Minerva Gentener Symposium on Aeolian Processes  23-28 of October 2011, Eilat., Israel.
(c)  Seminar presentations at universities and institutions
2006, Department  of Environmental Sciences and Energy Research, Weizmann Institute of Science.
2007, Department of Science Teaching, Weizmann Institute of Science.

2009, Department of Geography, Ben Gurion University. 
2009 Department of Geography, Hebrew University in Jerusalem. 

• Research Grants

Grants (which I was involved in writing)

1. Ministry of Environmental Protection 

      PI: Yosef Ashkenazy and Haim Tsoar 2005

   Research Title: Sand dunes mobility under the global warming.
   Amount: $17,000
2. Ministry of Environmental Protection 

            PI: Yosef Ashkenazy and Haim Tsoar. 2007

      Research Title: The effect of prolonged droughts on the mobility of sand dunes in     Israel.   
     Amount: $17,000
3. ISF, GRANT NO. ​ 531/06  2007-2009

      PI: Haim Tsoar, Leonid Prigozhin 

   Research Title:  Field, empirical and modeling studies on mega-wind ripples in desert sand.
      Amount: $150,000
      ISF, GRANT NO. ​1122 /07 2007-2011

      PI: Yosef Ashkenazy and Elli Zaady. 

 Research Title: The role of vegetation and crust in dune stabilization and activization    processes; mathematical modeling and field experiment.

      Amount: $200,000
4. ILAC: project (#09R-09) 2010-2011

      PI: Bertrand Boeken, Jeff Herrick and Greg Okin
      Research Title: The role of herbaceous plant communities in the maintenance of shrub patches

     Amount: $70,000
Grants relating to physics teaching 

1. ICA Israel 2005

         Physics on Wheels : Teaching in a different way: Learning physics through mountain biking
   Amount: $17,000
2. Ford Conservation and Environmental Grants Program 

      Measuring environmental effects in the Negev Plateau

      Amount: $1500
3. The Fund For Innovative Teaching – 2005-2008

         Physics on Wheels : Teaching in a different way: Learning physics through mountain biking
      Amount: $8000
4. ICA Israel 2008-9

 Sde Boker Educational  Center   (SBEC) under the auspice of the Blaustein Institute    Establishing a Research Center for Science Education
      Amount: $75,000
5. The Fund For Innovative Teaching – 2010

      Solar Cooking in the Negev for teaching physics and acquainting

   Bedouin and Jewish students

   Amount: $3000
6. The Fund For Innovative Teaching – 2011
      Solar Cooking in the Negev for teaching physics and acquainting

      Bedouin and Jewish students (second year of this project)
      Amount: $3000
• Synopsis of research, including reference to publications and grants in above lists 
1. Mathematical modeling of vegetation in water-limited systems- Gradual shift regime in extended ecosystems (Snaking);   (with Ehud Meron and Jost van Hardenberg , Golan Bel and Moshe Shachak). 

The responses of ecosystems to small environmental changes are generally divided into two categories, smooth and reversible, or abrupt and irreversible. Various examples of the latter response have been reported, including sudden loss of transparency and vegetation in shallow lakes subject to human-induced eutrophication, coral reefs overgrown by fleshy macroalgae, and desertification induced by climate changes or human disturbances. These catastrophic regime shifts, as they are called, are detrimental to the ecosystem in that they involve loss of bioproductivity and biodiversity, which, in turn, affect ecosystem function and stability. The high concern about potential ecosystem degradation in a time of global climate change has motivated vigorous research efforts aimed at devising early indicators of impending degradation processes.

The dynamics of catastrophic shifts, from productive states to less-productive alternative states, are not yet fully understood. Most studies to date have overlooked spatial aspects of these shifts, two of which are particularly significant. The first is the possible existence of local disturbances that nucleate spatial domains of the alternative stable state. The significance of this aspect is that catastrophic shifts may involve gradual transitions involving front propagation, whereby low-productivity states expand into high-productivity states. The second aspect is the possibility that one of the alternative states is spatially patterned rather than uniform. The significant of this aspect is that fronts separating the two states may be pinned in place, forming a multitude of intermediate stable states besides the uniform and the periodic ones. As a consequence, catastrophic shifts may involve extended pauses as the system visits these intermediate states on its way to the low-productivity state. These two aspects are particularly relevant to desertification where transitions to bare soil usually take place from spotted vegetation.

We are studing  the dynamics of gradual catastrophic shifts in fluctuating environments, first using a simple model which exhibits bistability of patterned and uniform states, and then using a realistic model of water limited vegetation.  Environmental variability will be taken into account by temporal modulations of a control parameter that represents precipitation. We will study both periodic modulations and long-range correlated random modulations. Based on these studies we will propose new indicators of imminent desertification and means of implementing them by remote sensing data analysis. The proposed studies will combine analytical tools and computer simulations.

The proposed research will help identify warning signals for desertification which appear significantly earlier than current suggested indicators that do not take into account spatial aspects. We therefore expect the new warning signals to leave more opportunities for preventive measures to be taken once identified. 
Publications: 7, 10, 11, 15, 18 in the list of publication.

2. Aeolian sand ripples, mathematical modeling and field work at Nahal kasuy, southern Negev (with Haim Tsoar and Itzhaq katra). 

Studying aeolian ripples in the field and with mathematical models. We are going to use a portable wind tunnel in the field to study formation and destruction of megaripples and their response to different wind velocities.  The ripple model is based on the classic approach of Anderson (1987) and includes a correction to the reptation flux that depends on the local bed slope. According to Anderson, the sole role of saltating grains is to bring energy into the system, extracting it from the wind that blows above the surface of the sand. In this view, ripple formation is due entirely to spatial changes in the reptation flux. Numerical simulations show that ripples like the basaltic ripples on Eagle crater can be developed by shear velocity of 0.5 m/s, much below the fluid threshold. These findings can be regarded as an indirect proof of the unique saltation mechanism on Mars. 
Publications: 2, 4, 5, 6, 12

Grants:
 ISF, GRANT NO. ​ 531/06  2007-2009

PI: Haim Tsoar, Leonid Prigozhin 

Research Title:  Field, empirical and modeling studies on mega-wind ripples in desert sand

Amount: 150,000$
3. Dune Mobility under Climate Change- mathematical modeling and field work at Nizzana dunes.  The interaction between vegetation, biogenic crust and dune mobility. 

      (with Yosef Ashkenazy and Haim Tsoar and Eli Zaady)

 Sand dunes form important and unique system that can be mobile or fixed by vegetation when the average precipitation is above 80 mm per year.  Sand dunes can be: (i) free of vegetation and active (ii) partly vegetated and still active (iii) fully vegetated and fixed.  Wind power modeled by the drift potential (DP) is the main factor that affect vegetation cover on sand dunes. Tsoar (2005) presented a conceptual model which describes the physical – biological interaction between wind and vegetation. According to his model, the dunes system has two stable states, with low and high values of vegetation cover, for a range of DP values. A vegetated dune can naturally become active when the wind power is sufficiently high. Once active, a much lower DP values are needed to reestablish the vegetation and stabilize the dune. This hysteresis phenomenon is very important for understanding desertification processes and rehabilitation activities in deserts and coastal dunes. Any natural change in windiness (e.g. global climate change) or artificial change in vegetation cover (e.g. overgrazing or artificial dune stabilization) will bring the dune to a new position on the hysteresis curve. We present a simple mathematical model which captures this hysteresis behavior.  The vegetation growth rate is assumed to be inversely proportional to the effective drift potential because of roots exposure or plants burial. The model shows that vegetated dunes with higher DP values are more vulnerable to become activated as only a small disturbance can shift the system to the lower branch of activated dunes.  

In addition to the theoretical work we study the interaction between crust, vegetation, and sand at Nizzana sand dunes along the border between Israel and Egypt. 
Publications: 9, 13 

Grants: 

Ministry of Environmental Protection 

PI: Yosef Ashkenazy and Haim Tsoar 2005

Research Title: Sand dunes mobility under the global warming

Amount: 17,000$

Ministry of Environmental Protection 

PI: Yosef Ashkenazy and Haim Tsoar. 2007

Research Title: The effect of prolonged droughts on the mobility of sand dunes in Israel. 

Amount: 17,000$

ISF, GRANT NO. ​1122 /07 2007-2011

PI: Yosef Ashkenazy and Elli Zaady. 

Research Title: The role of vegetation and crust in dune stabilization and activization processes; mathematical modeling and field experiment.

Amount: 200,000$

4. The role of herbaceous in plant communities in the maintenance of shrub patches. Field work at Park Sayeret Shaked (with Bert Boeken).

In semiarid shrubland in many desert regions of the world, shrubs occur in patches with a raised mound of loose soil and plant litter, and a understory of herbaceous plants. We hypothesize that this herbaceous vegetation plays an important role in expansion of the mound by capture of sediment and organic matter, and in preventing its erosion by the impact of runoff flow and wind. Until now, the small-scale hydrological and aeolian processes of mound expansion and reduction have not been studied in great detail, and have largely been attributed to the shrub canopy architecture and/or the mound soil surface, but not to the herbaceous vegetation. We hypothesize that the herbaceous understory vegetation of shrub patches is a dominant determinant of the size, surface and soil properties of the patch. We propose to test the hypothesis experimentally in the field in the Negev in Israel and the Chihuahua Desert in New Mexico by manipulating the herbaceous vegetation of shrub mounds and exposing them to a range of runoff intensities, and by mathematical modeling of the relationships between herbaceous plant cover, runoff and wind, and changes in mound dimensions. Our field  research in Israel  takes place at Park Sayert Shaked (180 mm/y). 

Grants: 

ILAC: project (#09R-09) 2010-2011

PI: Bertrand Boeken, Jeff Herrick and Greg Okin
Research Title: The role of herbaceous plant communities in the maintenance of shrub patches

Amount: 70,000$

5. An eco-spatial index for evaluating stabilization state of sand dunes (with Pua Bar and Eli Gruner). 

Geomorphologists tend to categorize dunes into three major forms: mobile, semi-stabilized and stabilized, based on their shape and mobility rate. Ecologists try to identify bio-indicators that can characterize the mobility rate and ecological features of the various dune types. Unfortunately, the number of significant bio-indicators for this purpose is limited, if indeed there are any. The aim of our study was to develop a Dune Assemblage Index (
[image: image1.wmf]DAI

) in order to indicate the affinity of annual plants and arthropod assemblages to dune mobility. The 
[image: image2.wmf]DAI

 values range between 0 for stabilized dunes and 1 for mobile (bare and active) dunes.  The index was calculated for ten coastal dunes in the Nizzanim nature reserve on the( southern Israeli Mediterranean coast), from data that were collected in the years 2006 and 2007. Generally, the lower the perennial vegetation cover, the higher the 
[image: image3.wmf]DAI

 values for both taxon groups. Generalist species tend to mask the differences between mobile and stabilized dunes, whereas psammophiles (sand-dwelling species) tend to increase the
[image: image4.wmf]DAI

 values.  Additionally, the 
[image: image5.wmf]DAI

 index may differ among dunes with the same plant coverage due to differences in spatial vegetation distribution patterns. Likewise, the 
[image: image6.wmf]DAI

 index depends on the distance of dunes from human  populated areas, which encourage invasion of generalist species, thus decreasing the 
[image: image7.wmf]DAI

 value. This newly defined spatial index relying on plant and animal assemblages, rather than on individual bio-indicators, can be adapted to any dune ecosystem. The use of several taxa may give a better understanding of the ecosystem
6. Modeling aeolian ripples on Mars (with Jasper Kok and Jim Zimbelman

Aeolian ripples, which form regular patterns on sand beaches and desert floors and also on Mars, indicate the instability of flat sand surfaces under the wind-induced transport of sand grains. The opportunity rover documented small normal basaltic sand ripples at the bottom of Eagle crater. These ripples are composed of fine sand (100 micron) and their average wavelength and height are 10 cm and 1 cm respectively.  Such light particles are thought to be easily suspended by turbulence at the fluid threshold, such that the wind speed at which these bedforms develop must be substantially below the fluid threshold. The occurrence of these bedforms on the Martian surface thus requires the impact threshold to be substantially smaller than the fluid threshold. Recently, it was suggested that saltation on Mars can be maintained at much lower wind speeds than the fluid threshold which is needed to initiate it.  We used the numerical saltation model together with a dynamic model for sand ripples to show that the small basaltic ripples can develop under wind speeds below the threshold for suspension. 

COMSALT is the most comprehensive and advanced physically based numerical model of saltation to date. COMSALT includes many of the advances of previous models, and in addition it includes: (1) a physically based parameterization of the splashing of surface particles that agrees with experimental and numerical studies (Kok and Renno 2009), (2) a generalization of this splashing process to beds of mixed particle sizes, and (3) a detailed treatment of the influence of turbulence on particle trajectories, which agrees with laboratory measurements. The model has also been recently used to show that saltation can be maintained on Mars by wind speeds an order of magnitude less than those required to initiate it (Kok 2010). We used COMSALT to give the basic values of the parameters that used by the ripple model for saltation on Mars (the average number of reptating grains per impact of one saltating grain, the number density of impact saltating grains on flat surface, and the mean reptation length). 

The ripple model is based on the classic approach of Anderson (1987) and includes

a correction to the reptation flux that depends on the local bed slope (Yizhaq et al. 2004). According to Anderson (1987), the sole role of saltating grains is to bring energy into the system, extracting it from the wind that blows above the surface of the sand. In this view, ripple formation is due entirely to spatial changes in the reptation flux. Numerical simulations show that ripples like the basaltic ripples on Eagle crater can be developed by shear velocity of 0.5 m/s, much below the fluid threshold. These findings can be regarded as an indirect proof of the unique saltation mechanism on Mars.
7.  The The technical and social feasibility of solar cookers:  A pilot study among the Negev Bedouin, with Prof. Daniel Feuermann and Dr. Yaakov Garb 
The significant number of Negev Bedouin living outside of urban settings who use wood for their cooking are local representatives of an estimated three billion people  worldwide who do the same.  As the wood is gathered in the surrounding environment and burned in a way that exposes people to wood smoke, this simple practice has considerable environmental and health implications that have been well documented.  Many of these people live in regions where the sun could provide a technically feasible energy source for cooking through relatively simple solar cooking technologies.  Yet, despite its apparent benefits and simplicity, designing a technology that will not simply function in a pilot setting, but be taken up more broadly and spontaneously in real world settings presents remarkably complex and demanding social, engineering, and architectural challenges.  This project proposes to explore the possibilities of its achievement in the Negev setting, with the goal of providing not simply a technology (if feasible) but a model of how this demanding socio-technical design process might be implemented in other settings.  The project will consist of (1) a culturally-sensitive examination of the contexts of cooking and use of household space use, followed by (2) an interactive design process, in which the BIDR team works with local inhabitants to shape one or more experimental pilot solar cookers that are both technically and culturally adapted, and (3) a study of their technical performance and social implications over a period. 
 We have already started to developed the solar cookers and will start to work in the Bedouim community during the end of 2011 and 2012. 
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Grain size distribution analysis during evolution of megaripples from a flat bed. 

Hezi Yizhaq Itzhak  Katra and Haim Tsoar, February 2012.

Basaltic sand ripples on Eagle crater as indirect evidence for the hysteresis effect in Martian saltation

Hezi Yizhaq, Jasper Kok  and Jim Zimbelman. 

May  2012. 

Dune dynamics and climate change: past present and future,  mathematical modeling and field work at Nizzana dunefield .
Yosef Ashkenazy and Hezi Yizhaq .  December 2011. 

Early indicators for catastrophic regime shifts

Ehud Meron and Golan Bel and Hezi Yizhaq . April   2012 

The role of herbaceous plant communities in the maintenance of shrub patches

Bertrand Boeken, Hezi Izhaq, Jeff Herrick, Greg Okin and Oren Hoffman

April  2012. 
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