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CURRICULUM VITAE 
• Personal Details
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
Ben Gurion Univeristy

Address and telephone number at home: P.O.B 119, Midresht Ben-Gurion, 84990, Israel, 
08-6596789. 
Cellular Phone: +972-547-880762

Email address: yiyeh@bgu.ac.il
                         hezi.yizhaq1@gmail.com 
• 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. Tommy Dryfus, Weizmann Institute of Science and Holon Center for Technological Education.

Prof. Yair 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
1.10. 2012 –Present

Adjunct Senior Lecturer
Department of Solar Energy and Envirionmental Physics, Blaustein Institutes for Desert Research, Ben Gurion Univeristy. 
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.

2013-Present, Researcher 

The Dead Sea  and Arava Science Center. 

1990 - Present:  Physics teacher, Environmental High School, Midreshet Sde-Boqer.

2011-Present: Director of physics projects in Israel (for K12 students), Ministry of Education.
2012-2014 

Ben Gurion University. Department of Geography and Environmental Development. 

Research title:Vegetation dynamics at Lehavim LTER. 

Name of Avisor: Prof. Tal Svorai.

2010 –2012, 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.
2011- 2012, 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. 

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 

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 
2012, AGU, American Geophysical Union 
• Educational activities

(a)   Courses taught
· Fundamnetal of Natural Sciences (2nd and 3rd year students), in  the Department of Geography and Environmental Development, Ben-Gurion University of the Negev (2014-15).
· Models in Ecogeography (2nd and 3rd year students), in  the Department of Geography and Environmental Development, Ben-Gurion University of the Negev (2015).

· Physics for Geographers (2nd and 3rd year students), in  the Department of Geography and Environmental Development, Ben-Gurion University of the Negev (2016).

· Mathematics for Geograpgers 1st and 2nd year students), in  the Department of Geography and Environmental Development, Ben-Gurion University of the Negev (2017).

(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, 2010-11. 

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, 2011-12. 
M.A Thesis: Erez Schmerler
Title: Experimental and numerical study of Sharp's shadow zone hypothesis on sand ripple wavelength. Department of Geography and Environmental Development, Ben Gurion University. With Itzhak Katra, 2014-15.
Ph.d  Thesis: Oren Hoffman,

Title: Reciprocal effects between functional plant groups and surface types and their implications for ecosystem state and function in semi-arid rangeland systems.  French Associates Institute for Agriculture and Biotechnology of Drylands, Albert Katz International School for Desert Studies, The Jacob Blaustein Institutes for Desert Research, Ben-Gurion University of the Negev. With Prof. Bertrand Boeken, 2011-15. 
• 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 a participation in HST  2011 in CERN  (International workshop for physics teachers) during July 2011 for 3 weeks. 
(b)  Distinguished Fulbright Awards in Teaching Program in 2012-2013. Program duration was four months hosted by the University of Maryland U.S between August and December 2012.  
(c) Recanati-Kop-Chais-Rashi Award for the Entrepreneur Teacher and Social Worker, 2015.
• Scientific Publications 
    (a) H- index 13 (ISI), 17 (GS)
    (b) Total number of citations of all articles: 556 (ISI), 896 (GS)
    (c) Total number of citations without self-citations: 461 (ISI)
1. YizhaqS, H., and MeronPI, E. 2002.  Urban Segregation as a Nonlinear Phenomenon. Nonlinear Dynamics, Psychology, and Life Sciences, 6, 3, 269-283.

2. YizhaqPD, H., BalmforthC, N.J and ProvenzalePI, A. 2003. An integro-differential model for the dynamics of aeolian sand ripples. In Gyr, A. & Kinzelbach, W. (Ed.), Sedimentation & sediment transport: At the crossroads of physics and engineering. (pp. 187-194). Switzerland: Kluwer academic publishers. isbn. 1-4020-1266-7.
3. YizhaqS, H., PortonvPI, B. and MeronPI, E. 2004. A mathematical model of segregation patterns in residential neighborhoods. Environmental and Planning A, 36, 149-172. (13 citations; IF 2.436; 19/76; Q1).
4. YizhaqPD, H., BalmforthC, N.J. and ProvenzalePI, A. 2004. Blown by wind: Nonlinear dynamics of aeolian sand ripples. Physica D, 195, 207-228. (36 citations; IF 1.748; 30/257; Q1).
5. YizhaqPI, H. 2004. A simple model of aeolian megaripples. Physica A, 338, 211-217. (7 citations; IF 1.731; 25/78; Q2).
6. YizhaqPI, H., 2005.  A mathematical model of aeolian megaripples on Mars. Physica A, 357, 57-63. (10 citations; IF 1.731; 25/78; Q2).
7. YizhaqPI, H., GiladS, E.  and MeronPI, E.  2005. Banded vegetation: Biological Productivity and Resilience.  Physica A 356, 139-144. (35 citations; IF 1.731; 25/78; Q2).
8. HagbergPI, A., YochelisC, A., YizhaqC, H., ElphickC, PismanC, L. and MeronPI, E. 2006. Linear and nonlinear front instabilities in bistable systems.  Physica D, 217, 186-192. (19 citations; IF 1.748; 30/257; Q1).
9. YizahqPI, H., AshkenazyPI, Y. and  TsoarC, H.  2007. Why do active and stabilized dunes coexist under the same climatic conditions? Phys. Rev. Lett. 98: 188001. (54 citations; IF 7.36; 6/78; Q1).
10. EfratS, S., YizhaqC, H., GiladS, E., ShachackPI, M. and MeronPI, E. 2007. Why do plants in resource deprived environments form rings? Ecological Complexity, 4, 192-200. (26 citations; IF 2.857; 69/145; Q2).
11. MeronPI, E., YizhaqC, H. and GiladS, E. 2007. Localized structures in vegetation structures: forms and functions. Chaos: An Interdisciplinary Journal of Nonlinear Science, Chaos 17, 037109 (2007); DOI:10.1063/1.2767246. (43 citations; IF 2.217; 17/257; Q1).
12. YizhaqPI, H. (2008). Aeolian megaripples: Mathematical model and numerical simulations. Journal of Coastal Research, 24, 6, 1369-1378. (12 citations; IF 0.961; 168/223; Q4).
13. YizahqPI, H., AshkenazyPI, Y. and TsoarC, H. 2009. Sand dune dynamics and climate change: A modeling approach. Journal of Geophysical Research, 114, F01023. (43 citations; IF 3.667; 19/65; Q1).
14. YizhaqPI, H., IsenbergS, O., WenkartS, R., TsoarC, H. and KarnieliC A. 2009. Morphology and dynamics of aeolian mega-ripples in Nahal Kasuy, southern Israel. Israeli Journal of Earth Sciences. 57: 149-165.
15. HardenbergPI, J., KletterS, A., YizhaqC, H., NathanS, J. and MeronPI E. 2010. Periodic versus scale-free:  patterns  in dryland vegetation. Proceedings of the Royal Society B, 277, 1771-1776. (41 citations; IF 5.648; 8/85; Q1).
16. YizhaqPI, H. and BaranC G. (2010). New method for computing the centre of mass of a bicycle and rider. Physics Education, 45, 500-504.

17. ShefferS, E., YizhaqPI, H., ShachakC, M., and , MeronPI, E. 2011. Mechanisms of vegetation-ring formation in water-limited systems. Journal of Theoretical Biology, 273, 138-146.  (21 citations; IF 2.239; 23/85; Q2).
18.  IsenbergS, O., YizhaqPI, H., TsoarC, H., WenkartS, R., KarnieliC, A., KokC, J. and KatraPI, I. (2011). Megaripple flattening due to stong winds. Geomorphology, 131, 69-84. (12 citations; IF 3.256; 33/175; Q1).
19.  AshkenazyPI, Y., YizhaqPI H. and TsoarC H. 2012. Sand dune  mobility under climate change in the Kalahari and Australian deserts. Climatic Change, 112, 901–923. (25 citations; IF 4.61; 35/223; Q1).
20.  YizhaqPI, H., KatraPI, I., KokC, J. and IsenbergS, O. 2012. Transverse Instability of  megaripples. Geology, 40, 459-462. (12 citations; IF 4.962; 1/46; Q1).
21. YizhaqPI, H., KatraPI, I., IsenbergS, O. and TsoarC, H. 2012. Evolution of megaripples from a flat bed, Aeolian Research, 6, 1-12. (7 citations; IF 2.934; 21/46; Q2).
22. ShefferPD, E., von HardenbergC, J., YizhaqC, H., ShachakPI, M., and , MeronPI, E. 2012.
or imposed: a theory on the role of physical templates and self-organization for vegetation patchiness. Ecology Letters, doi: 10.1111/ele.12027. (18 citations; IF 16.783; 2/145; Q1).
23. FentonPI, Lori K., HaywardC, Rosalyn K., HorganC, Briony H. N., RubinC, David M., TitusC, Timothy N.,  BishopC, Mark A., BurrC, Devon M., ChojnackiC, Matthew, DinwiddieC, Cynthia L. KerberC, Laura,  Le GallC, Alice, MichaelsC, Timothy I., NeakraseC, LynnC D. V., NewmanC, Claire E. , TirschC, Daniela, YizhaqC, Hezi and ZimbelmanC, James R. 2013. 

Summary of the Third International Planetary Dunes Workshop: Remote Sensing and Image Analysis of Planetary Dunes, Flagstaff, Arizona, USA, June 12-15, 2012. Aeolian Research, 8, 29-38.  (3 citations; IF 2.934; 21/46; Q2).
*24. RubinsteinS, Y., GrunerPI, E., YizhaqPi, H., SvoaryC, T. and BarPI, P. (2013). An eco-spatial index for evaluating stabilization state of sand dunes. Aeolian Research, 9, 75-87. (4 citations; IF 2.934; 21/46; Q2).
*25. KinastS, S., MeronPI, E., YizhaqC, H. and AshkenazyPI, Y. 2013. Biogenic crust dynamics on sand dunes. Physical Review E 87, 020701(R). (11 citations; IF 2.269; 5/54; Q1). 

*26. HoffmanS, O., YizhaqPI, H. and BoekenPI, B. R. 2013. Small-scale effects of annual and woody vegetation on sediment displacement under field conditions. Catena, 109, 157-163. (4 citations; IF 3.074; 32/175; Q1).
*27. YizhaqPI, H., AshkenazyPI, Y., LevinC, N. and TsoarC, H. 2013. Spatiotemporal model for the progression of transgressive dunes. Physica A, 392, 4502-4515. (8 citations; IF 1.731; 25/78; Q2)
*28. ZelnikS, Y., KinsatS, S., YizhaqC, Y., GolanC, B. and MeronPI, E. 2013. Regime shifts in models of dryland vegetation. Philosophical Transactions A, 371, 20120358. (18 citations; IF 3.038; 12/57; Q1)
*29. YizhaqPI, H., KokPI, J. and KatraC, I. 2014. Basaltic sand ripples at Eagle Crater as indirect evidence for the hysteresis effect in Martian saltation. Icarus, 230, 143-150. (10 citations; IF 3.217; 20/60; Q2)
*30. KatraPI, I.. YizhaqPI, H. and KokC, J. 2014. Mechanisms limiting the growth of aeolian megaripples. Geophysical Research  Letters, 41, 3, 858- 865. (8 citations; IF 4.406; 9/175; Q1)
*31. AmirS, R., KinastS, S., TsoarC, H, YizhaqC, H,  ZaadyC, E. and AshkenazyPI, Y.,  2014. The effect of wind and precipitation on vegetation and biogenic crust dynamics in the Sde-Hallamish sand dunes. JGR 10.1002/2013JF002944.  (3 citations; IF 3.667; 19/175; Q1).

*32. ZaadyPI, KatraC, I., YizhaqPI, H., KinsatS, S. and AshkenazyPI, Y., 2014. Inferring the impact of rainfall gradient on biocrusts’ developmental stage and thus on soil physical structures in sand dunes. Aeolian Research, 13, 81-89. (6 citations; IF 2.934; 21/46; Q2).

*33. YizhaqPI, H., S. SelaC, T. SvorayC, S. AssoulineC, and BelPI, G. 2014. Effects of heterogeneous soil-water diffusivity on vegetation pattern formation. Water Resource Research, 50, doi:10.1002/2014WR015362. (10 citations; IF 4.144; 3/83; Q1).

*34. RosensteinC, O., ZaadyPI, E., KatraC, I., KarnieliC, A., AdmowskiC, J. and YizhaqPI, H., (2014). The effect of sand grain size on the development of cyanobacterial biocrusts. Aeolian Research, 15, 217–226. (3 citations; IF 2.934; 21/46; Q2).

*35. GetzinPI, S., WiegandC, K., WiegandC, T., YizhaqPI, H., von HardenbergC, J. and MeronPI, E. 2015. Adopting a spatially explicit perspective to study the mysterious fairy circles of Namibia. Cerography, 38, 1-11. (17 citations; IF 5.565; 4/44; Q1).

*36. StaviPI, I., Shem-TovC. R., ChocronS, M. and  YizhaqPI, H. 2015. Geodiversity, self-organization, and health of three-phase semi-arid rangeland ecosystems, in the Israeli Negev. Geomorphology, 234, 11-18. (1 citations; IF 3.256; 33/175; Q1).

*37. StaviPI, I., Shem-TovC, R., ShlomiC Y., BelPI, G. and YizhaqPI, H. 2015. Recruitment and decay rate of acacia seedlings in the hyper-arid Arava Valley. Catena, 131, 14-21. (2 citations; IF 3.074; 8/83; Q1).

*38. YizhaqPI, H.  and KatraPI, I. 2015. Longevity of aeolian megaripples. Earth and Planetary Science Letters, 422, 28–32.  (1 citations; IF 5.143; 5/79; Q1).
*39. GetzinPI, S., WiegandC, K., WiegandC, T., YizhaqC, H., von HardenbergC, J. and MeronPI, E. 2015. Clarifying misunderstandings regarding vegetation self-organization and spatial patterns of fairy circles in Namibia: a response to recent termite hypotheses. Ecological Entomology, 40, 6, 669-675. (3 citations; IF 2.11; 19/92; Q1).
*40. YizhaqPI, H. and AshkenazyPI, Y. 2016. Oscillations in biocrust-vegetation dynamics on sand dunes. Aeolian Research, 20, 35-44. (1 citations; IF 2.934; 21/46; Q2).
*41. StaviPI, I. RachmilevitchC, S. and YizhaqPI, H.  2016. Small-scale geodiversity regulates functioning, connectivity, and productivity of shrubby, semi-arid rangelands. Land Degradation & Development, in Press. (0 citations; IF 2.840; 21/46; Q2). 
*42.  HoffmanS, O., deFalcoS, N., YizhaqC, H. and BoekenPI, B. 2016. Annual plant diversity decreases across scales following widespread ecosystem engineer shrub mortality. Journal of Vegetation Science, 27, 578–586.  (1 citations; IF 3.752; 50/223; Q1).
*43. KatraPI, I., ElperinPI, T., FominykhC, A., KrasovitovC, B. and YizhaqC, H. 2016.  Modeling of particulate matter dispersion in atmospheric boundary layer following dust emission from source areas. Aeolian Research, 20, 147-156. (2 citations; IF 2.934; 21/46; Q2).
*44. YizhaqPI, H. and GolanPI, B. 2016. Effects of quenched disorder on critical transitions in pattern-forming systems. New Journal of Physics, 18, 023004, doi:10.1088/1367-2630/18/2/023004. (0 citations; IF 3.664; 10/78; Q1).
*45. GetzinPI, S, YizhaqPI, H., BellC, B., EricksonC, T. E., PostleC, A, C., KatraC, I., TzukS, O., ZelnikPD, Y.R., WiegandC, K., WiegandC, T. and MeronPI, E. 2016.   Discovery of fairy circles in Australia supports self-organization theory. PNAS,  113, 3551–3556, doi: 10.1073/pnas.1522130113. (6 citations; IF 9.674; 4/57; Q1) 
*46. BarS, N., ElperinPI. T., KatraC, I. and YizhaqPI, H. 2016. Numerical study of shear stress distribution at sand ripples surface in wind tunnel flow. Aeolian Research, 22, 125-130. (0 citations; IF 2.934; 21/46; Q2) 
*47. SchmerlerS, E., KatraPI, E., KokC, J.F., TsoarC, H. and YizhaqPI, H. 2016. Experimental and numerical study of Sharp's shadow zone hypothesis on sand ripple wavelength. Aeolian Research, 22, 37-46. (0 citations; IF 2.934; 21/46; Q2)
*48. SilvestroPI, S., VazPI, D. A., YizhaqC, H., EspositoC, F. 2016. Dune-like dynamic of Martian Aeolian Large Ripples. Geophysical Research Letters., 43, 8384–8389, doi:10.1002/2016GL070014.
*49. GetzinPI, S, YizhaqPI, H., BellC, B., EricksonC, T. E., PostleC, A, C., KatraC, I., TzukS, O., ZelnikPD, Y.R., WiegandC, K., WiegandC, T. and MeronPI, E. 2016.   Hexagonal patterns of Australian fairy circles develop without correlation to termitaria. PNAS,  doi/10.1073/pnas.1611877113. (0 citations; IF 9.674; 4/57; Q1)
*50. HoffmanS, O., YizhaqPI, H., BoekenPI, B. 2017. Shifts in landscape ecohydrological structural–functional relationship driven by experimental manipulations and ecological interactions. Ecohydrology, e1806. doi: 10.1002/eco.1806. (0 citations; IF 2.861; 18/85; Q1)
*51. YizhaqPI, H., VainstubPI, D., AvnerC, U. 2017. “Sun, stand still over Gibeon; and Moon, in the valley of Aijalon”- Annular solar eclipse on October 30, 1207 BCE ? Beit Mikra, Journal for the Study of the Bible and its World, 61, 2, 196-238 (In Hebrew). 
(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. 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.

16. 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.

17. 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.  

18. 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. 
19. INTED 2007. International Technology, Education and Development Conference 7th -9th March, 2007, Valencia. Title: Physics on wheels: Teaching physics by riding a bicycle. 

20. 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.

21. 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. 

22. 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 

23. 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.  
24. 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,. 

25. 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. 
26. 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
27. 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

28. Yizhaq H., Kok, J .  and Zimbelman J. Basaltic sand ripples on Eagle crater as indirect evidence for the hysteresis effect in  Martian saltation.    Israel Geological Society 2011 Conference in Mizpe Ramon, 22-24, March, Israel 
29. 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. 
30.  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.
31. Yizhaq, H. and Jasper Kok. Basaltic sand ripples on Eagle crater as indirect evidence for the hysteresis effect in Martian saltation. Third International Planetary Dunes Workshop: Remote Sensing and Image Analysis of Planetary Dunes, Flagstaff, Arizona, USA, June 12-15, 2012.
32. Yizhaq, H., Sela, S., Svoray, T., Assouline, S. and Katul Gabriel. The role of soil depth spatial heterogenity in vegetation pattern formatio. International research workshop of the Israel Science Foundation. Eco-Hydrology of semiarid environments: confronting matehmatial models with ecosystem complexity. Ben Gurion University, May 19-23, 2013.
33.  Yizhaq, H., Jasper Kok and Itzhak Katra. Mechanisms limiting the growth of aeolian megaripples. Conference on Aeolian Research (ICAR VIII), July 21-25, 2014, lanzhou, China.
34. Yizhaq, H.  Meron, E.  Jost von Hardenvberg , Getzin, S.  Wiegand, K.  and Wiegand, T. Large Large scale modeling of Fairy Circles. 1st International Fairy Circle Symposium. 26 and 27 February 2015. Wolwedans Basecamp – NamibRand Nature Reserve, Namibia.
35. Yizhaq, H., Schmerler, E., Katra, I., Tsoar, H. and Kok, J. Experimental and numerical study of Sharp's shadow zone hypothesis on sand ripples spacing and implications for Martian sand ripples. Fourth International Planetary Dunes Workshop, May-19-2., 2015, Boise, Idahao, U.S.A. 
36. Yizhaq, H and Katra, I. Grain size segregation along the crest and transverse instability of ripples. EGU, April 17-22, 2016, Vienna, Austria. 
37. Yizhaq, H., Schmerler, E., Katra, I., Tsoar, H. and Kok, J. Experimental and numerical study of Sharp's shadow zone hypothesis on sand ripple wavelength. Conference on Aeolian Research (ICAR IX), July 3-9, 2016, Mildura, Australia.
38. Yizhaq. H., Shachak, M. and Meron, E. 2017. Modeling of terraces system in the Negev highland. Plant Ecology Conference, February, 6-7, 2017, Jacob Blaustein Institute for Desert Research, Midreshet Ben Gurion, Israel. 
(b)  Seminar presentations at universities and institutions
2006, Wizemann Institute, Environmental Department and Energy Research. Mathematical models of sand ripples. 

2007, Department of Science Teaching, Weizmann Institute of Science. Teaching physics with bicycles.
2009, Department of Geography, Ben Gurion University.  Dune mobilty and climate change 
2009, Department of Geography, Hebrew University. Dune mobility and climate change. 
2011, Department of Solar Energy and Environmental Physics, BIDR. The formation of sand 

2012,  Department of Geography, Ben Gurion University. State transition and biodiversity in sand dunes. 

2014, Davidson Institute. Integrating dark matter subject into the highschool physics curriculum.
2015, Physics Fete, Physics Department, Ben-Gurion University. "The sun stood still" and the sun eclipse of 30th October 1207 BC. 

2015, Dead sea and Arava Science Center, Annual meeting of resechers. "The sun stood still" and the sun eclipse of 30th October 1207 BC. 

2016, Department of Solar Energy and Environmental Physics, BIDR. The newly discovered, self-organizing fairy circles of Australia.
2016, Institute for Soil, Water and Environmental Sciences, ARO, Volcani Research Center. The newly discovered, self-organizing fairy circles of Australia.

• Research Grants

Grants (which I was involved in writing)

1. Ministry of Environmental Protection 

      PIs: Yosef Ashkenazy and Haim Tsoar 2005

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

            PIs: 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

      PIs: 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

      PIs: 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

      PIs: 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.  GIF Research Grant No. 1143-60.8/2011, 2013-2015
     PIs: Itzhak Katra, Haim Tsoar and Klaus Kroy. 

Research Title:  Aeolian Sand Ripples on Earth and Mars – Integrating Mathematical         Models, Field and Wind Tunnel Experiments.

Amount: Euro 180,000 

     6.  ISF, GRANT NO. 75/12, 2012-2016
          PI: Yosef Ashkenazy

          Reserch Title: Dune dynamics and climate change: past present and future
          Amount: $240,000

      7.  ISF, GRANT NO. 1260/15, 2015-2019
            PIs: Ilan Stavi and Simon Rachmilevitch
            Research Title: Geodiversity effects on the physiology and viability of shrubs in semi-
             arid regions
            Amount: $240,000
      8.  BSF, Grant N0. 2014178
           PIs: Itzhak Katra and Jasper Kok, 2016-2019

            Research Title: Generation of dust from active aeolian sand dunes. 

            Amount $169,200
Grants relating to physics teaching 

1. ICA Israel 2005
Physics on Wheels: Teaching in different way: Learning physics through bicycle riding. 
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 by riding a  bicycle.
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
      7.   ICA Israel 2012-13.

 An innovative Educational Greenhouse
Amount: $45,000
 • Present Academic Activities
Research in progress

The origin of transverse instbility of megaripples. 

Hezi Yizhaq, Itzhak Katra and Jasper Kok. 

April,  2017. 

Can sinuosity help in distinguishing between normal ripples, megaripples and TARs on Mars?
Hezi Yizhaq, Silversto Simone, Itzhak Katra.

June, 2017. 

Studying the sand abrasion mechanism for dust production, 

Hezi Yizhaq and Itzhak Katra, 

December  2017. 

The scaling laws of sinkholes. 

Hezi Yizhaq and Yosef Ashkenazy 

May, 2017.

Meta-community model for geodiverse plant community. 

Hezi Yizhaq and Ehud Meron.

June,  2017.

Geodiversity effects on the physiology and viability of shrubs in semi-arid regions.
Hezi Yizhaq, Ilan Stavi, Goln Bel and Shimon Rachmilevitch.

December 2017.  

Books and articles to be published
In preparation: 

Geodiversity decreases shrub mortality and increases ecosystem resilience to prolonged droughts and climate change, with Ilan Stavi. 

Modeling the bistability of barchan and parabolic dunes with Yosef Ashkenazy. 
Manuscripts submitted for publication 

Yizhaq, H., Eis-Shalom, C., Raz, E., Ashkenazy, Y. 2017. Scale-free distribution of Dead Sea sinkholes--observations and modeling. Geophysical Review Letters (in the review procees). 

YizhaqPI, H., StaviPI, I., BelPI, G. 2017. Geodiversity increases ecosystem durability to prolonged droughts. Submitted to Ecology Letters. 

Yizhaq, H., Stavi, I., Shachak, M., Bel, G. 2017. Geodiversity increases ecosystem durability to prolonged droughts. Submitted to Global Climate Change. 
Katra, I., Yizhaq, H. 2017. Intensity and degree of segregation in bimodal and multimodal grain size distributions. Submitetd to Aeolain Research. 

Getzin, S., Yizhaq, H., Cramer. M. D., Tschimkel, W. R. 2017. Fairy circle models, patterns and scale. Submitted to Nature. 

Yizhaq, H., Katra, I., Jasper, F. K., Silvestro, S. 2017. A new mechanism for the transverse instability of megaripples. Submitted to Earth and Planetary Science Letters. 
• Synopsis of research, including reference to publications and grants in above lists 
1. Mathematical modeling of vegetation in water-limited systems  (with Ehud Meron and Jost van Hardenberg , Golan Bel, Moshe Shachak and Stephan Getzin). 
Vegetation patterns have been observed in many places around the world, including Africa, Australia, North and South America and Asia. Many mathematical models have been developed to explain these patterns. One group of models attributes the pattern formation to the stochastic forcing (precipitation, radiation, temperature, pests and other factors) that acts on the ecosystems. Other models suggest that the self-organization of the vegetation is a result of long-range competition for resources (primarily water) and short-range facilitation (positive feedbacks). The positive feedbacks include infiltration contrast, water-uptake and root augmentation. The first feedback represents the increased infiltration rate of surface water in vegetation patches, thereby increasing the local vegetation growth rate. The root augmentation feedback represents the coupling between the growth of the root system girth and the growth of the aboveground vegetation, thereby allowing the vegetation to extract soil water from a larger area, which enhances its growth rate. The third feedback represents the fact that the water uptake rate increases along with the vegetation density, thereby increasing the vegetation growth rate. Due to the conservation of the total amount of water in the system, the increased uptake in the vegetation patches inhibits the growth in bare areas. The combination of local positive feedbacks and long-range competition for water leads to a finite wave-number instability of the uniform state and to the pattern formation. Most of the models predict five basic vegetation states along a decreasing rainfall gradient--uniform vegetation cover, vegetation cover interspersed with gaps of bare soil, vegetation stripes, spots and uniform bare soil and the existence of a bi-stability range for each pair of consecutive states, e.g., bi-stability of stripes and spots.
We use mathematical models with different level of complexity to study the formation of gaps pattern known as fairy circles both in Namiba and in Australia. We also add different types of heterogenity in some of the paramters and study the survivability of the vegetation patterns along the rainfall and under different levels of heterogenity and the critical transtion to the bare soil state. The heterogeneity arises from small changes in the soil texture and composition, the presence of small rocks and stones, micro-topography, changes in soil depth, changes in the slope, the spatial distribution of nutrients and many other factors. In certain cases, the heterogeneity is induced by the vegetation itself. In fact, it is almost impossible to find homogeneous landscapes. Our main result is that while the disorder has no effect on the critical transition between two uniform states, it signicantly increases the survivability of

the patterned state and makes the transition between the patterned state and the uniform state

more gradual.
In this framework I'm involving in the following research subjects:

a. Mathematical modeling and field work of fairy circles in Namibia and Australia. Fairy circles are actually gaps and their formation is still unknon. I was in a field work in Namibia in December 2016 and intend to work again in Australia in July 2017. 
Publications:  35, 39, 45, 49
b. Studying the effect of heteorgenity and geodiversity on the survivility of vegetation in water limited system. The field work is taking place at Park Sayert Shaked in the northern Negev. 

Publictaions: 33, 36, 41, 44
Grant: ISF, GRANT NO. 1260/15, 2015-2019
c. Mechanisms for ring formation. Most examples are found in clonal plants with confined root zones in the lateral dimensions and on sandy soils. In the frame view of the vegetation pattern formation theory, rings are localized structures and their underlying mechanism is basically competition on water and ring is just a spot which grew too large, so the ramtes in the center receive less water than the ramets in the periphery. 
Publications: 10, 11, 17.

d. Meta-community model for geo-diverse plant communities. I started to work on the mathematical simulations.
e. The role of herbaceous in plant communities in the maintenance of shrub patches. Field work at Park Sayeret Shaked (with Bert Boeken).
Publications: 26, 42

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

2. Aeolian sand ripples and megaripples, mathematical modeling and field work (with Itzhaq Katra, Haim Tsoar, Tov Alperin, Jasper Kok, Silversto Simone and Klaus Kroy). 
Aeolian ripples, which form regular patterns on sand beaches and desert floors, indicate the fundamental instability of flat sand surfaces under the wind-induced transport of sand grains. Two kinds of sand ripples exist, normal ripples are small ripples whereas megaripples are much larger and their wavelength can reach several meters. They differ also in their grain-size distributions (unimodal for sand ripples and bimodal for megaripples). While sand ripples form almost straight lines, megaripples have greater sinuosity due to their transverse instability, a property that causes small megaripple undulations to grow with time. The origin of the instability is due to variations in megaripple height, which do not diminish over time, and due to the inverse dependence of ripple drift velocity on the height. Thus, the taller regions of ripples will move more slowly than the adjacent, shorter portions, an outcome that promotes further perturbation growth. Despite of  the extensive studies on ripples, the mechanism which dictates their wavelength is still not fully understood. We study the evolution of sand rippels both by wind tunnel, field  experiments and numerical simulations. These studies increse the understaning of the basic mechanisms of sand transport in general.  
The reserch includes the following  sub-subjects:  
a. Mathematical modeling of sand ripples on Earth and on Mars. 
Publications: 2, 4, 5, 6, 12, 18, 21, 23, 29, 38, 46, 47, 48
Grants:
ISF, GRANT NO. ​ 531/06  2007-2009

GIF Research Grant No. 1143-60.8/2011, 2013-2015
b. The transverse instability of megaripples.
Publications: 20 and submitted paper to GRL. 
c.Studying the wind flow over sand ripples by CFD (Computational Fluid Dynamics) simulations. 

Publication: 46.
d. Studying the sand abrasion mechanism for dust production and dust emission. 
Publication: 43

BSF, Grant N0. 2014178
3. Dune Mobility under Climate Change and the interaction between vegetation, biogenic  crust and dune mobility. 

  (with Yosef Ashkenazy, 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. We formulated in 2007 a new model for the mobility of sand dunes.  The vegetation growth rate is 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 active as only a small disturbance can shift the system to the lower branch of activated dunes. We recently found that the model of vegetation-biocrust system has periodic temporal oscillations even if the climate is constant. 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, 19, 25, 27, 31, 32, 34, 40 

Grants: 

Ministry of Environmental Protection, 2005 

Ministry of Environmental Protection, 2007 

ISF, GRANT NO. ​1122 /07 2007-2011

ISF, GRANT NO. 75/12, 2012-2016
ISF, GRANT NO. 156/16, 2018-2020
4. Modeling of sinkholes at Dead Sea (With Yosef Ashkenzy, Eli Raz and Carmit Cohen)
The sinkholes size distrbition along the Dead Sea shore shows a power low. We  try to explain this power low by  a stochastic cellular automata model which consists of two layers. The lower layer is the salt layer and the upper  is the soil layer. Cavities in the lower layer can grow  by  a perculation-like procees and when they become large enough, the upper layer above it can collapse. This collapse of the upper layer is the observable sinkhole. 

Publication: Submitted  paper to Geophyscial Review Letters (in the review process procees).
Grants: This porject is founded by the Dead Sea Works and Tamar Regional Council.
il
