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Potential Water Harvesting Sites Selection Using Spatial
Multi-Criteria Modeling in Wadi Al Mujib Basin in
Southern Jordan

Samer Alnawaiseh, Associate Professor, Department of Geography, Yarmouk
University, Irbid, Jordan.

Maysoon Alzghoul, Associate Professor, Department of Geography, Yarmouk
University, Irbid, Jordan.

Abstract

This study aims to select potential sites for water harvesting by using Spatial Multi-
Criteria modeling in the Wadi Al-Mujib basin as this method is one of the most suitable
methods applied in arid and semi-arid areas to take advantage of rainwater. The
significance of the study is to identify the best sites of pits and dams suitable for
collecting rainwater in the Wadi Mujib basin through developing a spatial model based
on the technology of Geographic Information Systems (GIS) and Remote Sensing (RS).
In analyzing and identifying the best suitable sites in the Wadi Mujib basin, this paper
uses an integrated methodology based on descriptive data such as mapping data for
natural and human resources in the basin, aiming to produce digital maps needed for
spatial analysis and to construct a spatial model for the optimal positioning for water
harvesting projects. The research concludes by identifying the appropriate sites for water
harvesting projects. The appropriateness has been divided into four levels (very
appropriate  (4.92%), appropriate (17.26%), moderately appropriate (32.64%),
inappropriate (45.18%)), where the number of proposed dams, (2) dams can be built on
an area of 183.58 km?, and the establishment of (10) pits with an area of 192.57 km? of
the area of the total Basin. The study recommends the need to build water basin
management strategies in arid areas based on the development of land and water
management in the basin by having a conscious plan for the integrated management of
water resources in the Wadi Mujib basin which meets the requirements of sustainable
development.

Keywords: Water Harvesting, Multi-Standard Spatial Modeling, Geographic Information
Systems, Wadi Mujib Basin.

176

https://digitalcommons.aaru.edu.jo/aauja/vol19/iss1/6

32



Alnawaiseh and Alzghoul: Potential Water Harvesting Sites Selection Using Spatial Multi-Cr

OY grsin cmsall guls GAsm b psbaall Santall Tlal) Lot plastoly ALl slanll Lol gilgall jLsal

Lol 9gd!

Q_H,\S)J\ caady 64\3 uoen Liylagdyse (2013) S0 St (Olyecs Bolie daal [EEP-CN (1
A8 saadl (Bl daels il WIS sl polall dlas whall slian 8 s)latic] 44il<al

Hadadin, M. Salman A, and Karablieh, E, (2006), Resources for the Future: The (2
Role of Trade in Alleviating Water Shortage, (I st ed). Washington: Routledge.

Sekar, I&Randhir, T,)2007) Spatial assessment of conjunctive water harvesting (3
potential in  watershed  systems. Journal of  Hydrology,334(1):39-
52DO0I: 10.1016/j.jhydrol.2006.09.024

Field, R.D., D. Kim, AN. LeGrande, J. Worden, M. Kelley, and G.A. 4
: Evaluating climate model performance in the tropics with )Schmidt,)2014

retrievals of water isotopic composition from Aura TES. Geophys. Res. Lett., 41,
no. 16, 6030-6036, doi:10.1002/2014GL060572.

Al-Ansari, N, Alibrahiem, N, Alsaman, M, Knutsson, S, (2014), Water Demand (5
Management in Jordan, Engineering, 6,19-26 Published Online January 2014.

Hadadin, N. Qagqish, M. Akawwi, E. and Bdour, A. (2010), Water Shortage in (6
Jordan Sustainable Solutions, Desalination, 250,197-202.

Ghanem, A.A.2013 Case Study: Trends and Early Prediction of Rainfall in Jordan, (7
American Journal of Climate Change, 2013, 2, 203-208.

United Nations Environment Programmer (UNEP). (2009), Rain Water Harvesting: (8
A lifeline for Human Well Being, Division of Environmental Policy
Implementation, dipinto. unpeg, org.

Alzghoul, M &Al-Husban, Y. (2020). Estimation of Runoff by applying SCS Curve (9
Number Method, in a complex arid area; Wadi Al-Mujib watershed; Study case.
Dirasat: Human and Social Sciences, University of Jordan, in press

abaadl Aaliy gsindl 58l (2019) sl sbeadl 8,155 (10

baadl Laliy gsindl 58l (2018) syl sbeadl 8,155 (11

O Olae gsiad) QUSI 2016 el )3l 55055 (12

, Water Harvesting. A manual for the Design )Critchley, W., and Siegert, K.,)1991 (13

and Construction of Water Harvesting Schemes for Plant Production. FAO — Rome.
2013), an earlier reference.(Ghanem, A.A. (14

Alzghoul Maysoon &Al-Husban, Yusra. (2019). Topographic Characteristics and (15
Estimation of the Quantity of Water Harvesting in Al-Jafer Depression, JKAU/Arts
and Humanities, VOI. 28, PP:455-473.

Abdelkader. (2017). An overview of the geology and evolution of Wadi Abed, (16
Mujib. 10.13140/RG.2.2.33625.98406.

Alzghoul, M &Al-Husban, Y. (2020), an earlier reference. (17

177

Published by Arab Journals Platform, 2022


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jhydrol.2006.09.024?_sg%5B0%5D=kdn-O-h5gPnhQ3JfyN-gvoGWnq9AzHvcZkz1gN6Pj0lyp6B4vEuMOiVUQb053aLINh3w4MgIW4HILFKFWiCSNLH4dg.-lPiaN4mnwanYUIJ0y4BClKxQuIFj69m3jWlCpxyOWZAHFubZ0M2iju1YwZ4mB9IQSqP-LHv8fsVSopAJ7WSEQ

Jsi 3l sl

Alzghoul, M &Al-Husban, Y. (2019), an earlier reference. (18

¥l S alaiialy wassall gols pasal dalSiall 5,591 (2019) 5uall s (isaa (19
O Olae i)Y Daslall §ysdie pz o), sS0 Dly Ll aall ciloglaall plaig way oo

Al-husban,Y.(2019) Landforms Classification of Wadi Al-Mujib Basin in Jordan, (20
Based on Topographic Position Index (TPI), and the Production of A Flood

Forecasting Map. Dirasat: Human and Social Sciences, University of Jordan, 46(3),
44 - 56. DOI: 10.35516/0103-046-003-004

il Gosa b iladl slaadl bl dolall sylsall 8y (2016) Gsee Jseill (21
Bosdie s slysiSs Uluy dlyiall closlaall ehis um Oe ladin¥) ol plasial,
oY olas L) daslall

plaialy Ol Gyd iall Gasa A ALl sbasl) Gllaa) wuin (2013) 58 daluall (22
i Y1 Aaaladl §5itie o]y Ay il Slaglall alig aa Ge ladia¥) Sl
Ol Glee

AL-Adamat. R. A. Diabat, A and Shatnawi, GH. (2010), Combining GIS with (23

Multi Criteria Decision Making for Sitting Water Harvesting ponds in Northern
Jordan, Journal of Arid Environments, 74, 1471-1477.

Najah, S. (2010) GIS- based multi criteria analysis for mapping potential sites for (24
rainwater harvesting in the Hamad Basin, NE Jordan, Unpublished Master
Dissertation, University of Jordan.

s odsal il Lusiall ca¥ G abldl Sl ZlwY) (2009) weal el (25
oY) ge ol B)ysddie yub yriwals Aluy bl 4esi e ool LLALI il con sall

Abdel- Khaliq, R.A., &Alhaj Ahmad, 1. (2007), Rainwater harvesting in ancient (26
civilizations in Jordan, Water Science & Technology: Water Supply 7 No 1 pp 85—
93.

Kahindal, JM. Lillie, E.S.B Taigenu, a.E Taute, M. and Boroto, R.J. (2008), (27
Developing Suitability Maps for Rainwater Harvesting in south Africa, physics and
Chemistry of the Earth, 33 (8-13), 788-799.

National Soil Map and Land Use Project, the Soils (1994)Ministry of Agriculture (28

.of Jordan

http://landsat.gsfc.nasa.gov.2019. (29
U. S. Geological Survey (2016) Earth Explorer. https://earthexplorer.usgs.gov/ (30

-Gl gy (2016) Ggenss Js2 3l (31
ke paye (2013) #s5 dsibuall (32
AL-Adamat. R. A. Diabat, A and Shatnawi, GH. (2010), an earlier reference. (33

178

https://digitalcommons.aaru.edu.jo/aauja/vol19/iss1/6

34


https://earthexplorer.usgs.gov/

Alnawaiseh and Alzghoul: Potential Water Harvesting Sites Selection Using Spatial Multi-Cr

OY grsin cmsall guls GAsm b psbaall Santall Tlal) Lot plastoly ALl slanll Lol gilgall jLsal

Jennifer, A. (2007), Improving Crop Production Through Rainwater Harvesting: (34
Morton District Case Study (UGANDA), Unpublished Master Dissertation,
University of Florence, Italy

United Nations Environment Programmer (UNEP). (2009), an earlier reference. (35
Najah, S. (2010), an earlier reference. (36

Gl g2 se «(2013) zs daluall (37

Yang, Yi. D., 2003. Application of GIS and remote sensing for assessing watershed (38

ponds for aquaculture development in Thai Nguyen, Vietnam. Found at:
http://www.gisdevelopment.net Last accessed January, 2009.

, an earlier reference.)Critchley, W., and Siegert, K.,)1991 (39

-Gl gy (2016) Ggenss Js2 il (40
. The potential of in situ rainwater harvesting )Mahmoud, S.H., Alazba, A.A.)2014 (41

in arid regions: developing a methodology to identify suitable areas using GIS-
based decision support system. Arabian Journal of Geosciences, 8(7), 5167-5179.

Shatnawi, G., 2006. Determine the Best Sites for Water Harvesting Projects (Dams (42
& Hafirs) in Northeastern Badia Using GIS Applications, Unpublished M.Sc.
thesis, Al Al-Bayt University, Jordan.

AL-Adamat. R. A. Diabat, A and Shatnawi, GH. (2010), an earlier reference. (43

United Nations Environment Programmer (UNEP). (2009), an earlier reference. (44

oSl aidie b Bphue ggiw LY gilge Lual (2011) Yo Glas pwa Ol (45
Aosaal) 17 slaall Aoigh LIS U (A Julatlls way Ge ladiin¥) Sl plasiul,

, an earlier reference.)Critchley, W., and Siegert, K.,)1991 (46

Fan F, Weng Q, Wang Y (2007). Land use land cover change in Guangzhou, (47
China, from 1998 to 2003, based on Landsat TM/ETM+ imagery. Sensors. 7:1323—
1342. doi: 10.3390/s7071323.

AL-Adamat. R. A. Diabat, A and Shatnawi, GH. (2010), an earlier reference. (48
Lt Ul 1Diliall Sloslaall plai aladiuly jlaed) shie slaa (2012) alg; wusdll (49

s dmale Bysdie b il Ul (JAal) Asilas Go il siadl £5all
Mahmoud, S.H., Alazba, A.A. (2014), an earlier reference. (50

179

Published by Arab Journals Platform, 2022



Jsi 3l sl

&\Ja.l\ IR

iyl gl all

SE pMATAL gl guls (asad LolSiall Byl (2019) il we isas
daolall Bjsdie e ol Ulu, dudlbad) Cloglaall pliiy das oo jladiwXl
.QJ‘)‘Y‘ ‘QLA.L x@d‘)‘Y‘

67\“-\-’-& gd‘j UAP 74.‘»)3.4\9.6\)\9.@ ((2013) ‘%g.\é.a )LE:\:I\ t‘:)‘).é.ﬁ\g ¢g..\l:I£ mi ¢)§.Aé$

Uls Ll o) Sloslaall i aludinly lao¥l shse sban (2012) algs; womsdll
Gaals Byaie b yiinale Uy (Jolil) Liilae o il agiall s jall ks

0osa i lall sloall clalSels Llall wylsall 5y00) (2016) iosmns Js23l
ol 50 Uy il il o glaall sy oy e ekt ¥) Sl ladiuly <163
.QJ‘)EY‘ xQLe.: xa.\.i“'..!‘)s{‘ :b.o\;]\ xS)\gain:La ):Lﬁ

S)&S.H u&&a “;I? g)éi.a@ J‘g-\.u.' ;Li‘...'\}( é“}o ‘)%‘ ‘(2011) ¢JYJ ‘)\_.\';\9 ‘():h.ué ‘QLL!»)'
A7 alaall Lwigl LS dlae o AlSall Jalailly any Ge ladites¥) Sy lasial,
4 saall

o Gyd siadl pasa A el slaadl Dllaial padt (2013) s dagluall
.QJ‘)EY‘ xo\.é.: ‘?\:\34)3(\ :U.olé.“ "5)\9.:&.'\.4

odsal Lopall Lugiall <5a¥) & abull Sl FLuy) (2009) sl &kl
Bysdie st sriwale Ulu; oball dacsd o gyl LLAN Hils cagall ol
00 Wise daols

.Q.\)‘Y\ tQLé.ﬁ “:,SM‘ »'AlﬁS." ‘(2016) ‘?ch}‘\ ‘5\)\\}\9

180

https://digitalcommons.aaru.edu.jo/aauja/vol19/iss1/6

36



Alnawaiseh and Alzghoul: Potential Water Harvesting Sites Selection Using Spatial Multi-Cr

OY grsin cmsall guls GAsm b psbaall Santall Tlal) Lot plastoly ALl slanll Lol gilgall jLsal

English References.

Abdel- Khaligq, R.A. and Alhaj Ahmad, 1. (2007). Rainwater harvesting in
ancient civilizations in Jordan, Water Science & Technology: Water Supply
7 No 1, pp 85-93.

Abed, Abdelkader. (2017). An overview of the geology and evolution of Wadi
Mujib., 10.13140/RG.2.2.33625.98406.

AL-Adamat. R.A., Diabat, A. and Shatnawi, G.H. (2010). Combining GIS with
Multi Criteria Decision Making for Sitting Water Harvesting ponds in
Northern Jordan, Journal of Arid Environments, 74, 1471-14717.

Al-Ansari, N., Alibrahiem, N., Alsaman, M. and Knutsson, S., (2014). Water
Demand Management in Jordan, Engineering, 6, 19-26 Published Online
January.

Al-husban,Y. (2019). Landforms Classification of Wadi Al-Mujib Basin in
Jordan, Based on Topographic Position Index (TPI), and the Production of

A Flood Forecasting Map. Dirasat: Human and Social Sciences, University
of Jordan, 46(3), 44 - 56. DOI: 10.35516/0103-046-003-004.

Alzghoul, M. and Al-Husban, Y. (2019). Topographic Characteristics and
Estimation of the Quantity of Water Harvesting in Al-Jafer Depression,
JKAU/Arts and Humanities, Vol. 28, PP:455-473.

Alzghoul, M, and Al-Husban, Y. (2020). Estimation of Runoff by applying SCS
Curve Number Method, in a complex arid area; Wadi Al-Mujib watershed;
Study case. Dirasat: Human and Social Sciences, University of Jordan, in
press.

Critchley, W. and Siegert, K. (1991). Water Harvesting. A manual for the
Design and Construction of Water Harvesting Schemes for Plant
Production, FAO — Rome.

Field, R.D., Kim, D., LeGrande, A.N., Worden, J., Kelley, M. and Schmidt,
G.A. (2014). Evaluating climate model performance in the tropics with
retrievals of water isotopic composition from Aura TES. Geophys. Res.
Lett., 41, no. 16, 6030-6036, doi:10.1002/2014GL060572.

Ghanem, A.A. (2013). Case Study:Trends and Early Prediction of Rainfall in
Jordan, American Journal of Climate Change, 2, 203-208.

Hadadin, M., Salman, A. and Karablieh, E. (2006). Resources for the Future:
The Role of Trade in Alleviating Water Shortage, (1 ed), Washington:
Routledge.

181

Published by Arab Journals Platform, 2022



Jsi 3l sl

Hadadin, N., Qaqish, M., Akawwi, E. and Bdour, A. (2010). Water Shortage in
Jordan Sustainable Solutions, Desalination, 250,197-202.

http://landsat.gsfc.nasa.gov.2019.

Jennifer, A. (2007). Improving Crop Production Through Rainwater
Harvesting: Morton District Case Study (UGANDA), Unpublished Master
Dissertation, University of Florence, Italy.

Kahindal, J.M., Lillie, E.S.B., Taigenu, A.E., Taute, M. and Boroto, R.J. (2008).
Developing Suitability Maps for Rainwater Harvesting in south Africa,
physics and Chemistry of the Earth, 33 (8-13), 788-799.

Mahmoud, S.H. and Alazba, A.A. (2014). The potential of in situ rainwater
harvesting in arid regions: developing a methodology to identify suitable
areas using GIS-based decision support system. Arabian Journal of
Geosciences, 8(7), 5167-5179.

Ministry of Agriculture. (1994). National Soil Map and Land Use Project, the
Soils of Jordan.

Najah, S. (2010). GIS- based multi criteria analysis for mapping potential sites
for rainwater harvesting in the Hamad Basin, NE Jordan, Unpublished
Master Dissertation, University of Jordan.

Sekar, 1. and Randhir, T. (2007). Spatial assessment of conjunctive water
harvesting potential in watershed systems. Journal of Hydrology, 334(1):39-
52. DOI: 10.1016/j.jhydrol.2006.09.024.

Shatnawi, G. (2006). Determine the Best Sites for Water Harvesting Projects
(Dams & Hafirs) in Northeastern Badia Using GIS Applications.
Unpublished M.Sc. thesis, Al Al-Bayt University, Jordan.

U. S. Geological Survey. (2016). Earth Explorer., https://earthexplorer.usgs.gov.

United Nations Environment Programmer (UNEP). (2009). Rain Water
Harvesting: A lifeline for Human Well Being, Division of Environmental
Policy Implementation, dipinto. unpeg, org.

Yang, Yi. D., (2009). Application of GIS and remote sensing for assessing
watershed ponds for aquaculture development in Thai Nguyen, Vietnam.
2003. Found at: http://www.gisdevelopment.net Last accessed January.

Fan, F., Weng, Q. and Wang, Y. (2007). Land use land cover change in
Guangzhou, China, from 1998 to 2003, based on Landsat TM/ETM+
imagery. Sensors, 7:1323-1342. doi: 10.3390/s7071323.

182

https://digitalcommons.aaru.edu.jo/aauja/vol19/iss1/6

38


http://landsat.gsfc.nasa.gov.2019/
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jhydrol.2006.09.024?_sg%5B0%5D=kdn-O-h5gPnhQ3JfyN-gvoGWnq9AzHvcZkz1gN6Pj0lyp6B4vEuMOiVUQb053aLINh3w4MgIW4HILFKFWiCSNLH4dg.-lPiaN4mnwanYUIJ0y4BClKxQuIFj69m3jWlCpxyOWZAHFubZ0M2iju1YwZ4mB9IQSqP-LHv8fsVSopAJ7WSEQ

Alnawaiseh and Alzghoul: Potential Water Harvesting Sites Selection Using Spatial Multi-Cr

OY grsin cmsall guls GAsm b psbaall Santall Tlal) Lot plastoly ALl slanll Lol gilgall jLsal

Haddoush, A. (2019). Integrated Management of Wadi Mujib Basin, Using
Remote Sensing and GIS Techniques, Unpublished PhD Thesis, University
of Jordan, Amman, Jordan.

Khudair, A. and I'tamal Midi, O. (2013). The morphometry of the Wadi Shuaib
Al-Rekashi basin, and the possibility of investing it in water harvesting,

Journal of Humanities, Faculty of Education, University of Babylon, No.
18.

Dhuib, R. (2012). Rainwater Harvesting Using GIS: An Applied Case of the
Southwestern Part of Hebron Governorate, Unpublished Master's Thesis,
Birzeit University.

Zghoul, M. (2016). Water Resources Management and Water Harvesting
Potential in the Zarqa Basin Using Remote Sensing and GIS Techniques,
Unpublished PhD Thesis, University of Jordan, Amman, Jordan.

Zeidan, H, and Dalal, J. (2011). Selection of sites for the construction of small
dams in the depression of Ka'ara using remote sensing techniques and
spatial analysis, Journal of the College of Engineering, Vol. 17, No. 4.

Al-Sababha, N. (2013). Assessment of the probability of water harvesting in the
Jafr Basin east of Jordan using remote sensing and GIS techniques,
unpublished PhD thesis, University of Jordan, Amman, Jordan.

Al-Matarneh, A. (2009). Surface Water Production in the Southwestern Parts of
the Wadi Mujib Basin and the Impact of Human Activity on Water Quality,
Unpublished Master's Thesis, Mutah University, Jordan.

Ministry of Agriculture, (2016), Yearbook, Amman, Jordan.
Ministry of Water and Irrigation, (2018, 2019), Annual Report, Water Authority.
English References.

Abdel- Khaliq, R.A. and Alhaj Ahmad, 1. (2007). Rainwater harvesting in
ancient civilizations in Jordan, Water Science & Technology: Water Supply
7 No 1, pp 85-93.

Abed, Abdelkader. (2017). An overview of the geology and evolution of Wadi
Mugjib., 10.13140/RG.2.2.33625.98406.

AL-Adamat. R.A., Diabat, A. and Shatnawi, G.H. (2010). Combining GIS with
Multi Criteria Decision Making for Sitting Water Harvesting ponds in
Northern Jordan, Journal of Arid Environments, 74, 1471-14717.

183

Published by Arab Journals Platform, 2022



Jsi 3l sl

Al-Ansari, N., Alibrahiem, N., Alsaman, M. and Knutsson, S., (2014). Water
Demand Management in Jordan, Engineering, 6, 19-26 Published Online
January.

Al-husban,Y. (2019). Landforms Classification of Wadi Al-Mujib Basin in
Jordan, Based on Topographic Position Index (TPI), and the Production of
A Flood Forecasting Map. Dirasat: Human and Social Sciences, University
of Jordan, 46(3), 44 - 56. DOI: 10.35516/0103-046-003-004.

Alzghoul, M. and Al-Husban, Y. (2019). Topographic Characteristics and
Estimation of the Quantity of Water Harvesting in Al-Jafer Depression,
JKAU/Arts and Humanities, Vol. 28, PP:455-473.

Alzghoul, M, and Al-Husban, Y. (2020). Estimation of Runoff by applying SCS
Curve Number Method, in a complex arid area; Wadi Al-Mujib watershed;
Study case. Dirasat: Human and Social Sciences, University of Jordan, in

press.

Critchley, W. and Siegert, K. (1991). Water Harvesting. A manual for the
Design and Construction of Water Harvesting Schemes for Plant
Production, FAO — Rome.

Field, R.D., Kim, D., LeGrande, A.N., Worden, J., Kelley, M. and Schmidt,
G.A. (2014). Evaluating climate model performance in the tropics with
retrievals of water isotopic composition from Aura TES. Geophys. Res.
Lett., 41, no. 16, 6030-6036, doi:10.1002/2014GL060572.

Ghanem, A.A. (2013). Case Study:Trends and Early Prediction of Rainfall in
Jordan, American Journal of Climate Change, 2, 203-208.

Hadadin, M., Salman, A. and Karablieh, E. (2006). Resources for the Future:
The Role of Trade in Alleviating Water Shortage, (1* ed), Washington:
Routledge.

Hadadin, N., Qagqish, M., Akawwi, E. and Bdour, A. (2010). Water Shortage in
Jordan Sustainable Solutions, Desalination, 250,197-202.

http://landsat.gsfc.nasa.gov.2019.

Jennifer, A. (2007). Improving Crop Production Through Rainwater
Harvesting: Morton District Case Study (UGANDA), Unpublished Master
Dissertation, University of Florence, Italy.

Kahindal, J.M., Lillie, E.S.B., Taigenu, A.E., Taute, M. and Boroto, R.J. (2008).
Developing Suitability Maps for Rainwater Harvesting in south Africa,
physics and Chemistry of the Earth, 33 (8-13), 788-799.

184

https://digitalcommons.aaru.edu.jo/aauja/vol19/iss1/6

40


http://landsat.gsfc.nasa.gov/?page_id=5377

Alnawaiseh and Alzghoul: Potential Water Harvesting Sites Selection Using Spatial Multi-Cr

OY grsin cmsall guls GAsm b psbaall Santall Tlal) Lot plastoly ALl slanll Lol gilgall jLsal

Mahmoud, S.H. and Alazba, A.A. (2014). The potential of in situ rainwater
harvesting in arid regions: developing a methodology to identify suitable

areas using GIS-based decision support system. Arabian Journal of
Geosciences, 8(7), 5167-5179.

Ministry of Agriculture. (1994). National Soil Map and Land Use Project, the
Soils of Jordan.

Najah, S. (2010). GIS- based multi criteria analysis for mapping potential sites
for rainwater harvesting in the Hamad Basin, NE Jordan, Unpublished
Master Dissertation, University of Jordan.

Sekar, I. and Randhir, T. (2007). Spatial assessment of conjunctive water
harvesting potential in watershed systems. Journal of Hydrology, 334(1):39-
52. DOI: 10.1016/j.jhydrol.2006.09.024.

Shatnawi, G. (2006). Determine the Best Sites for Water Harvesting Projects
(Dams & Hafirs) in Northeastern Badia Using GIS Applications.
Unpublished M.Sc. thesis, Al Al-Bayt University, Jordan.

U. S. Geological Survey. (2016). Earth Explorer., https://earthexplorer.usgs.gov.

United Nations Environment Programmer (UNEP). (2009). Rain Water
Harvesting: A lifeline for Human Well Being, Division of Environmental
Policy Implementation, dipinto. unpeg, org.

Yang, Yi. D., (2009). Application of GIS and remote sensing for assessing
watershed ponds for aquaculture development in Thai Nguyen, Vietnam.
2003. Found at: http://www.gisdevelopment.net Last accessed January.

Fan, F., Weng, Q. and Wang, Y. (2007). Land use land cover change in
Guangzhou, China, from 1998 to 2003, based on Landsat TM/ETM+
imagery. Sensors, 7:1323—1342. doi: 10.3390/s7071323.

185

Published by Arab Journals Platform, 2022


https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1016%2Fj.jhydrol.2006.09.024?_sg%5B0%5D=kdn-O-h5gPnhQ3JfyN-gvoGWnq9AzHvcZkz1gN6Pj0lyp6B4vEuMOiVUQb053aLINh3w4MgIW4HILFKFWiCSNLH4dg.-lPiaN4mnwanYUIJ0y4BClKxQuIFj69m3jWlCpxyOWZAHFubZ0M2iju1YwZ4mB9IQSqP-LHv8fsVSopAJ7WSEQ

	Potential Water Harvesting Sites Selection Using Spatial Multi-Criteria Modeling in Wadi Al Mujib Basin in Southern Jordan
	Recommended Citation

	Potential Water Harvesting Sites Selection Using Spatial Multi-Criteria Modeling in Wadi Al Mujib Basin in Southern Jordan

