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Abstract 

Jordan faces extreme water scarcity. Jordan is taking steps to ensure water security, including increasing 

citizen water scarcity awareness. This study sought to understand refugees and Jordanians’ base water 

knowledge to enhance awareness and conservation efforts. A stratified random sample of 389 Jordanian 

citizens and refugees were surveyed to understand their water resource management and transboundary 

water partnership knowledge and perspectives. Questionnaires were utilized to gather responses which 

were then scored on a knowledge index and an optimism index, a measure of positive perspectives. 

Jordanians scored an average of 54% on the water knowledge index and 45% on the water optimism 

index. Refugees scored an average of 58% on the knowledge index and 51% on the optimism index. 

Respondents understood that conservation is important due to growing water scarcity but lacked 

specific knowledge about what scarcity would mean for water resources in Jordan and the Jordan river 

basin region.  

  

Keywords: Water scarcity, Environmental awareness, Jordan river basin, Water resource 

management, Syrian refugees. 

 

1. Introduction  

As precipitation patterns change around the 

world, it is important that residents are aware of 

their region’s water issues and water resource 

management approaches. This is particularly 

relevant for residents of Jordan, as their country 

lies in the heart of the Middle East and plays a 

stabilizing role in the region. Jordan’s water 

security contributes to this stabilization, and 

thus is an important resource to understand and 

protect. Yet in 2019, Jordan was considered the 

fifth most water scarce country in the world 

(WRI, 2019). According to the Water Authority 

of Jordan (WAJ), Jordan’s water supply was 125 

m3/capita.year in 2018 (MWI, 2018), well 

below the 500m3/capita.year water scarcity 

threshold for semiarid countries estimated by 

Falkenmark et al. (1989). As a result, water 

demand exceeds sustainable supply, threatening 

future agricultural and drinking water resources. 

Region wide management changes would lessen 

water scarcity, but to understand and support 

alternative water management approaches, 

residents need to understand the current 

management approaches and history of their 

region’s water. This research focused on 

resident’s knowledge and perspectives 

surrounding water management as a vital human 

resource and water as a tool for transboundary 

cooperation.   
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2. BACKGROUND 

2.1 Water Supply 

Due to limited surface water, groundwater 

comprises 59% of Jordan’s water supply. To 

reach this amount, groundwater is being pumped 

at an unsustainable rate. As a result, 10 of 

Jordan’s 12 groundwater basins have an 

abstraction deficit (WAJ, 2017). In addition to 

decreasing groundwater recharge capabilities, 

over exploitation of groundwater resources can 

lead to saltwater intrusion, further limiting the 

water source (Al-Karablieh and Salman, 2016). 

 

Figure 1. Groundwater basins in Jordan and 

their water balance (WAJ 2017). 

The Disi Aquifer on the border between Saudi 

Arabia and Jordan is a nonrenewable aquifer that 

the capital of Jordan, Amman, currently relies on 

to augment its drinking water supply. In 2017, 

141.58 MCM of water was extracted but the 

renewable extraction rate is 125 MCM, creating 

an abstraction deficit of 16.58 MCM of water 

(WAJ, 2017). Figure 1 provides a map of 

groundwater basins in Jordan, including the Disi 

Aquifer. The Disi aquifer is considered the last 

conventional water resource available but is 

expected to be depleted by the end of the 

century, necessitating a focus on securing 

alternative water supplies (Rajsekhar and 

Gorelick, 2017). General awareness of this 

impending depletion could increase support for 

alternative supply methods. 

2.2 Supply limitations: Climate change and 

refugees  

In addition to struggles with water resource 

management, climate change and recent 

population growth affect Jordan’s freshwater 

availability. The changing climate is projected to 

increase temperatures by about 2.1℃ and 

decrease rainfall in the region by about 11.5% 

by 2060, leading to increased pressure on 

existing and alternative water resources (Black, 

2009; Krichak et al., 2011; Smiatek et al., 2014). 

At the same time, an influx of refugees has 

increased water demand. The Jordanian 

government estimates there are approximately 

1.4 million Syrian refugees in Jordan, including 

those who lived in Jordan prior to the 2011 

conflict and those who fled to Jordan because of 

it (Hussein et al., 2020). The government’s 

dominant discourse about this rapid population 

growth has been that while Jordan willingly 

welcomes refugees, it has strained Jordan’s 

resources, including their water supply (Hussein 

et al., 2020). The WAJ identified that each 

Syrian refugee costs the water sector about 440 

JD a year (WAJ, 2017). Despite this narrative, 

nearly 94% of Jordanians are sympathetic to 

refugees escaping conflict and persecution and 

84% say the government’s response towards 

refugees has been positive (NAMA, 2020). 

Therefore, Jordanian citizens understand the 

necessity of increased demand on their 

infrastructure, but knowledge of Jordan’s 

alternative options in the face of increased 

demand with decreasing supply is also needed.   

2.3 Transboundary water resources  

Increased water supply is not likely to come 

from traditional surface and groundwater 

surfaces, partly because forty percent of 

Jordan’s total water resources are shared with 

neighbouring countries. These countries also 

rely heavily on shared sources for their water 

supply (WAJ, 2017). Therefore, it is important 

for residents to know how the shared water is 

distributed and the constraints shared use places 

on expanding water supply. Jordan shares the 

Disi aquifer with Saudi Arabia and the Jordan 

river basin with Lebanon, Syria, Palestine, and 

Israel. The water bodies of the Jordan river basin 

can be seen in figure 2. As upstream countries, 
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Lebanon and Israel have control over the flow of 

the Jordan river and its tributaries originating in 

Lebanon, and Syria controls the Yarmouk River, 

a major tributary of the Jordan river originating 

in Syria. Syria and Israel thus have priority to 

divert and dam the Yarmouk and Jordan rivers, 

limiting water availability for Jordan. Under the 

1994 Peace Treaty between Israel and Jordan, 

the waters of the Yarmouk and Jordan rivers are 

allocated between the countries, with specific 

stipulations for when Jordan will receive its 

allocated amount (Israel Jordan Peace Treaty 

Annex II 1994). Yet Jordan does not receive all 

the water allocated to them in the treaty (Talozi 

et al., 2019). Furthermore, diversion of the upper 

Jordan river has drastically decreased the flow 

of the river from lake Tiberius to the Dead Sea.  

For over half the year there is no inflow to the 

Dead Sea, causing the sea level to quickly 

decline. (Waslekar, 2011). The decreasing flow 

of the Jordan river limits its use as a water supply 

and necessitates delineating natural flow to 

protect the ecological health of the area. Jordan 

and Syria have also negotiated water allocations 

regarding the Yarmouk River (Agreement 

concerning the utilization of the Yarmuk waters, 

1953). These agreements discuss the design of a 

dam intended for Jordanian use, which today is 

known as the Wehdah dam. Similar to the 

agreement with Israel, Jordan is entitled to fill 

this dam after Syria has filled its dams on the 

Yarmouk, which numbered 26 at the time of the 

1987 agreement and have since increased to 32 

dams (Zeitoun et al., 2019). The Wehdah dam 

has yet to be filled to capacity (Al-Zu’bi, 2021). 

Jordan’s position as a lower riparian state places 

it a disadvantage for ensuring water security in 

the Jordan river Basin, especially when climate 

change threatens the supply of this entire basin 

(Smiatek et al., 2014). 

 

Figure 1. The Jordan river basin (created using 

ESRI Light Gray Canvas Basemap 2011) 

2.4 Alternative water resources 

In the face of Jordan’s limited capability to 

expand traditional supply, Jordanians must 

understand the alternative water sources 

available. Greater knowledge of the current 

water supply limitations will increase support 

for alternative sources. Wastewater reuse and 

desalination are considered the most promising 

options. The Jordanian government has been 

using treated wastewater for irrigation since the 

1980’s but wastewater is not included in their 

integrated water resource management approach 

(WAJ, 2017).  In 2017 the WAJ identified that 

only 65% of houses were served by sewer 

systems. Most of the areas that are not served are 

rural, which is also predominantly where 

agriculture occurs, making it more difficult to 

implement wastewater reuse. Additionally, 

Jordan faces public scepticism and financial 

limitations to increased wastewater collection 

and treatment capacity (Breulmann et al., 2019). 

However more knowledge about wastewater 

reuse could change people’s opinion on its 

cleanliness and value in a community. To 

improve acceptance, the Jordanian government, 

USAID, and Jordanian universities have all 

constructed demonstration gardens with direct 

water reuse (Khleifat and McEleroy, 2003; 

Lindsey, 2020). As more people recognize the 

environmental, social, and economic benefits of 

wastewater reuse, there may be broader support 

for small scale treatment plants (Al-Assaf et al., 

2018). 
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 Along with expanded wastewater reuse 

capacity, Jordan plans to desalinate water. Due 

to a limited coastline, Jordan has not developed 

desalination capabilities beyond limited 

brackish water desalination but is now looking 

to desalination of the Red Sea to meet increasing 

demand. Desalination of the Red Sea could be 

done as part of the Red Sea to Dead Sea 

Conveyance project with Israel and Palestine. 

This project proposes building a pipeline from 

the Red Sea (specifically the Gulf of Aqaba) that 

would bring desalinated water to Palestine, 

southern Jordan, southern Israel, and eventually 

the brine from desalination to the Dead Sea. In 

exchange for providing desalinated water to 

southern Israel, Israel would divert more water 

from Lake Tiberius to Jordan. A later phase of 

the project will include an additional 

desalination plant and transmission of 

desalinated water to Amman (Rabadi, 2016). 

Phases I and II of this project will bring the water 

demand exceedance in 2025 to 6% instead of the 

projected 26% (MWI 2016). However, 

significant progress has not been made due to 

the high cost of the project, environmental 

concerns, and tensions between the countries. 

Instead, Jordan is conducting feasibility studies 

for its own Red Sea project to desalinate water 

in Aqaba and pump it to Amman. This Red to 

Dead Canal Project will decrease the gap 

between supply and demand in Amman and 

Zarqa (Jordan’s second most populous city) and 

reduce reliance on groundwater (Al-Omari et al., 

2014). Despite the high cost, the Jordanian 

government views this project as necessary for 

adequate water supply. Therefore, 

understanding the necessity of a new water 

source may bring the public to further support 

such an ambitious goal.  

As a conclusion, Jordan faces water scarcity 

because of increased demand combined with 

water resource mismanagement, climate change, 

population growth, and limited freshwater 

resources in the entire river basin. It is vital that 

Jordanians, both citizens and refugees, be aware 

of this dire water situation in their country and 

region. Beyond knowledge of scarcity, it is 

important for communities to know about their 

specific water resources, the water supply 

challenges facing their area, and proposed 

solutions. As a result, this research article strives 

to understand how much Jordanian citizens and 

refugees know about the region’s water 

resources and their perspectives on Jordan’s 

water present and future.  

 

3. LITERATURE REVIEW 

3.1 Past studies on water knowledge 

Most of the existing literature focusing on water 

knowledge assesses the effectiveness of water 

scarcity and conservation knowledge 

campaigns. Research has been done on how 

effective water conservation campaigns have 

been on increasing water knowledge and 

promoting conservation behaviours. In 

Barcelona, a study looked at a water 

conservation campaign that occurred during 

drought conditions to understand its 

effectiveness after drought conditions had 

ended. The study found that the campaign did 

raise awareness about the drought and 

conservation behaviours, but more targeted 

information was needed (March et al., 2013).  In 

Jordan, a survey was done to compare the 

knowledge of students who had participated in 

USAID’s Jordan Water Conservation Education 

Project to those who had not, and it found that 

participation in the campaign increased 

knowledge about water conservation and 

performance of conservation behaviours 

(Middlestadt et al., 2001). Another study 

analysed the effect of USAID’s Water 

Efficiency and Public Information for Action 

campaign (WEPIA) on water conservation 

awareness and behaviour in Jordan. It found that 

knowledge of water scarcity was not affected by 

the awareness campaign, nor did it contribute to 

more conservation practices. However, they 

found that the campaign increased citizens’ 

awareness that they are responsible for water 

scarcity and conservation as a solution to 

scarcity (Zietlow et al., 2016). Thus, they found 

that sense of responsibility was a determinant for 

water conservation behaviour. The WEPIA 

campaign was also analysed in another study, 

which concluded that the Ministry of Water and 

Irrigation within the Jordanian government, 

which worked with USAID to implement this 
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program, incorporated national security 

concerns into its water awareness campaigns to 

persuade citizens that water conservation was a 

matter of national responsibility (Benedict and 

Hussein, 2019).  

Far less research has been done to assess a 

community’s knowledge about water scarcity 

and conservation when not connected to a 

campaign. An Australian study looked at factors 

affecting water knowledge and water 

conservation actions and found that overall 

people had poor water knowledge, but relevant 

life experiences contributed to greater 

knowledge (Dean et al., 2016a). Another study 

looking at the same nationally representative 

survey of Australians found that demographic 

characteristics played a role in how 

knowledgeable and active Australians were 

regarding water related issues (Dean et al., 

2016b). Researchers looking at stormwater 

knowledge in South Carolina found that only 

28% could correctly define a watershed and 

fewer respondents in inland cities knew that 

stormwater was not treated before entering 

waterways, indicating that location factors into 

water knowledge (Giacalone et al., 2010). These 

studies emphasized that awareness campaigns 

are influenced by the different factors that affect 

public water knowledge.  

3.2 Importance of community water 

knowledge 

Community knowledge of a country or region’s 

water issues is often not considered a priority. 

However, in arid and semiarid countries with a 

greater likelihood for drought, the importance of 

water knowledge is greater (Magiera et al., 

2006). Increased water knowledge allows 

citizens to be more engaged in scarcity 

solutions, including sustainability and 

conservation (Jiménez et al., 2019). Water 

knowledge also increases approval of alternative 

water supplies (Dolnicar et al., 2011). Similarly, 

water knowledge increases support for new 

management methods and water policy. For 

instance, fostering ‘water sensitive citizens’, 

those that have cognitive, emotional, and 

behavioural engagement, allows for more 

sustainable water management practices (Dean 

et al., 2016). In addition, “concern,” as a 

component of emotional engagement, was found 

to indicate support of water conservation policy 

(Salvaggio et al., 2014). Support for ocean and 

coastal conservation policy was also related to 

policy relevant knowledge, a type of cognitive 

engagement (Steel et al., 2006). In Florida, 

surface water knowledge was greater among 

those who engaged in the watershed, because the 

knowledge was more relevant to them (McDuff 

et al., 2008). Furthermore, water knowledge is 

important to making fact based decisions, as 

lack of knowledge about water sources can lead 

to decisions based on myths and misconceptions 

(Daugs and Israelson, 1984). Increasing water 

knowledge can aid a government or organization 

in a variety of management and policy 

endeavours once a community’s baseline water 

knowledge is known.  

3.3 Importance of community water 

perspectives  

  Water knowledge in a community is 

coupled with the community’s perspectives on 

water issues, making it equally important to 

understand. Similar to water knowledge, water 

perspectives can be shifted by different 

experiences. In a study of how location affects 

water attitudes in two Australian areas, it was 

found that residents in the water scarce area had 

greater support for conservation behaviours 

(Gilbertson et al., 2011). Furthermore, a study 

done in multiple states in the United States 

concluded that interest in water issues, perceived 

importance of a water resource, and preferred 

learning methods affected conservation actions 

(Adams et al., 2013). This study demonstrated 

that gaining water knowledge depended on the 

attitudes of the individuals, so it is important for 

those making water awareness campaigns to 

know these attitudes. In this way, understanding 

the opinions of the community allows for better 

engagement initiatives to be created (Giacalone 

et al., 2010). Engaging with people about their 

perspectives and stories also leads to 

empowerment and a greater chance for 

community and government cooperation on 

inclusive water governance (Enqvist et al., 

2020). Furthermore, understanding individual 

perspectives and prominent opinions can better 

inform water managers on potential water 

decisions and behaviours (Eck et al., 2019). 
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 This research will go beyond accessing 

water scarcity awareness by focusing on water 

knowledge and perspectives related to water 

management and regional cooperation in the 

Middle East. It will also explore whether any 

demographic factors are associated with water 

related knowledge and perspectives. 

 

4. METHODOLOGY 

4.1 Participants and procedure 

The data in this paper was collected through 389 

surveys. The survey was designed to get a 

representative perspective of the Jordanian 

population and Syrian refugees on questions 

about water resource management, climate 

change, and regional water management 

relationships. the three main region in Jordan 

were surveyed, specifically, 162 questionnaires 

were collected from the North (Mafraq, Irbid, 

Jerash, Ajloun), 137 from the Middle (Zarqa, 

Amman, Salt, Madaba), and 90 from the South 

(Karak, Tafilah, Ma’an, Aqaba). The survey was 

designed to get responses from a representative 

sample of Jordanians over 18 years old in terms 

of location, profession, education level, refugee 

status, gender, and age. 

Data for this research was gathered through a 

survey designed after a thorough literature 

review.  Questions were formed around current 

and historic water resource management in 

Jordan and transboundary partnerships in the 

region to assess participants knowledge of those 

two areas and opinions on them.  

The surveys were conducted through an in 

person self administered format by the lead 

author and college educated individuals in the 

water field. seven data collectors were trained by 

the lead author on the purpose of this research 

and all individuals administering the survey had 

previous experience. The survey questions were 

written in English and then translated into 

Arabic prior to the survey being conducted. 

Surveys were conducted through random 

sampling within the chosen cities, as potential 

participants were approached in public, given a 

brief introduction to the study, and asked if they 

wanted to participate. Surveys were either 

completed at the time of distribution or 

completed later and returned to a researcher.  

In-person surveys were chosen to reach a greater 

sampling pool, including those without access to 

the technology to complete an online survey. 

This specifically allowed refugees to answer the 

questions, giving voice to a population often 

overlooked in surveys about the Jordanian 

population.  

4.2 Measurement of water knowledge and 

perspectives 

The survey consisted of 27 questions asking 

participants about their knowledge of and 

perspectives on water resource management and 

transboundary partnerships. An additional five 

demographic questions were asked about age, 

gender, region, education level and profession. 

Respondents were also asked if they identified 

as refugees, and if they did, they were instructed 

to answer a follow up question about which 

country they had lived in before. The main 

survey questions were divided into 14 questions 

asking about water knowledge and 11 questions 

asking about water perspectives besides three 

question about the demographic factors. The 

survey was designed so that knowledge and 

perspective questions were asked together 

within the categories of water resource 

management and transboundary partnerships. 

The format of the question depended on the 

nature of the topic and whether the goal of that 

question was to assess the respondent's water 

knowledge or seek their opinions. As a result, 14 

questions utilized yes/no options, 3 were 

multiple choice, 3 used a check all that apply 

format, and 7 were free response answers. Many 

questions included a space for respondents to 

add additional comments if they wished to. The 

yes/no format included a “don’t know” option.  

For both water knowledge and water perspective 

participants answers were scored. The water 

knowledge questions asked participants facts 

about Jordan’s and the regions water. Therefore, 

scores were based on the number of facts 

answered correctly. The “don’t know” option 

was coded as incorrect. Free response answers 

from questions asking about knowledge were 

grouped into answers that were correct if given  
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a specific and appropriate answer Participants 

were asked to identify water infrastructure in 

their area and responses of “none” were coded 

as correct because there could be no projects in 

their area. For seven questions, “no” was the 

correct response to the question.  

correct scores received one point and incorrect 

scores zero, however for three free response 

questions, there were partial and fully correct 

answers. Partially correct answers received one 

point and fully correct two points (See table 1). 

For the water perspectives score, participants 

were scored on their number of optimistic 

answers pertaining to the treatment and quantity 

of water, regional cooperation, peace treaty 

allocations, and the implementation of water 

reduction strategies. Since this score reflected a 

participant’s beliefs, the coding of answers as 

correct and incorrect did not indicate a comment 

on these beliefs but rather serves as a way to 

better analyse the perspectives of the 

respondents. “Don’t know” answers were also 

coded as incorrect. For both scores the answers 

from Jordanians and refugees were analysed 

separately in order to understand the differences 

in knowledge and perspectives.  

Table 1: Average scores for water knowledge questions 

Knowledge Questions 
% Correct (N) 

Jordanian Refugee 

Identify Jordan's water sources 28.3(89), 21.9(69) * 20.3(15),41.9(31)* 

Identify your drinking water source 95.2 (300) 100 (74) 

Identify your groundwater source 25.1 (79) 16.2 (12) 

Water infrastructure in your region 49.8 (157) 59.5 (44) 

Precip. changes - Droughts 14.6 (46) 41.9 (31) 

Rainfall Increase 81.6 (257) ** 94.6 (70) ** 

Rainfall Decrease 24.4 (77) 36.5 (27) 

Shorter rainy season 25.4 (80) 27 (20) 

Longer rainy season 93.3 (294) ** 95.9 (71) ** 

Later rainy season 49.8 (157) 58.1 (43) 

Earlier rainy season 95.6 (301) ** 93.2 (69) ** 

Flooding 13.3 (42) 0 (0) 

No change 94.3 (297) ** 73 (54) ** 

Climate change decrease water 75.2 (237) 86.5 (64) 

Jordan's Water Neighbors - Egypt 89.2 (281) ** 100 (74) ** 

Saudi Arabia 35.9 (113) 16.2 (12) 

Israel 72.1 (227) 70.3 (52) 

Syria 32.7 (103) 73 (54) 

West bank 40.3 (127) 41.9 (31) 

Iraq 95.2 (300) ** 93.2 (69) ** 

Gave a water cooperation example 27 (85) 48.6 (36) 

Full allocation given in treaty 61.9 (195) ** 36.5 (27) ** 

Knew 1994 water agreement  14.3 (45) 10.8 (8) 

Knew Syrian dams 21 (66) 33.8 (25) 

Concerned about Disi depletion 54 (170) 56.8 (42) 

Named environ. issues in area 34.6(109),25.4(80)* 45.9 34), 12.2(9) * 

Named climate change effects 79.4(250),14.6(46)* 94.6(70),2.7(2)* 

*Denotes a question with a partially correct answer (left) 

and fully correct answer (right). 
**Questions where the correct response is 'no'. 

4.3 Statistical analysis 

Jordanian and refugee water knowledge and 

perspectives responses were analysed through 

frequencies and comparisons of means. 

Frequency tables for all questions were created 

using the Statistical Package for the Social 

Sciences (SPSS) statistical analysis software. 

SPSS was used to assess percentages of 

respondents who had knowledge about a 

particular water topic and their opinions on 

water issues. Additionally, SPSS was used to 

conduct Three-way ANOVA tests to understand 

the relationships between the mean water 

knowledge scores of Jordanians and the 

demographic factors. This was also done to 
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understand their relationship with the mean 

score for water perspectives. However, 

profession was not included in the analysis due 

to the many professions represented. The 

remaining free response questions were 

qualitatively analysed to see trends in responses 

and unique perspectives. Additional comments 

were also qualitatively analysed.  

 

 

5. RESULTS 

5.1 Sample demographics 

The study sample were collected from the three 

main regions in Jordan, 36.5% live in Northern 

Jordan, 35.2% in the Middle region, and 28.3% 

in Southern Jordan. all particepants were over 18 

years old; and 44.5% of the sample wasfemale.. 

Refugees represents 18.8% of the sample. 86.4% 

of respondents were employed, and 71% had a 

university degree or higher. (See table 2). 

Table 2: Respondent Demographics 

Characteristics % (n) 

Age (years)                                           18-30 28.8 (112) 

31-60 63.8 (248) 

60+ 7.5 (29) 

Gender                                                            Male 55.5 (216) 

Female 44.5 (173) 

Location                                                         North 36.5 (142) 

Middle 35.2 (137) 

South 28.3 (110) 

Refugee Status                                                 Yes 18.8 (73) 

Education Level                                        Primary 2.8 (11) 

Secondary 26.2 (102) 

University 57.3 (223) 

Masters/Doctorate 13.6 (53) 

Profession                                                   Farmer 6.9 (27) 

Public Sector 35 (136) 

Housewife 4.9 (19) 
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Private Sector 21.9 (85) 

Retired/Unemployed 20.1 (78) 

Student 11.3 (44) 

5.2 Water knowledge 

about 52% of respondents within each group 

correctly answered questions pertaining to their 

drinking water source, water infrastructure, 

certain precipitation changes, the decrease in 

water availability, what countries Jordan does 

not share water with, aquifer depletion, and 

climate change effects, Figure 3.  

Less than 50% of respondents within each group 

correctly answered questions pertaining to 

Jordan’s water resources, local aquifers, certain 

precipitation changes, some of the countries 

Jordan shares water with, examples of water 

cooperation, water treaty specifics and dams on 

a shared water source, Figure 3. 

5.3 Water knowledge scores 

The mean water knowledge score for Jordanian 

participants was 54% (SD=.12, corresponds to a 

mean of 15.47 questions answered correctly). 

The minimum score was 28% (8 questions 

correct) and the maximum score was 87% (28 

questions correct).  

Three-way ANOVA demonstrated significant 

main effects for education (F (1,303) = 8.463, p 

= .004), location (F (2,303) = 3.30, p = .038) and 

age (F (1,303) = 3.88, p = .05) among Jordanian 

participants. Pairwise comparison revealed a 

statistically significant mean difference between 

education groups, as participants with an 

undergraduate or higher education had a 

statistically significant higher mean score (M 

=0.491, SD =.017) than those with a secondary 

or lower education (M =.546, SD =.008). A 

Tukey post hoc test demonstrated that mean 

scores were significantly higher for the Northern 

group (M =.525, SD =.018) than the Middle 

group (M= .487, SD =.016), p = .005. There was 

no significant difference between the Northern 

and Southern groups (M =.543, SD =.015), p = 

.427. Nor between the Middle and Southern 

groups (p = .193). Pairwise comparison of age 

resulted in a statistically significant mean 

difference, with older participants having a 

significantly greater mean water knowledge 

score (M =.54, SD = .011) than younger 

participants (M = .50, SD = .016). No two-way 

or three-way interactions were observed. 

An independent subject T-test comparing the 

mean score based on gender for Jordanians 

found no significant difference in means 

between men (M =.535, SD =.123) and woman 

(M = .548, SD = .120), t (313) = -.98, p = .328. 

An alpha level of 0.05 was used for all tests. 

The mean water knowledge score for refugee 

participants was 58% (SD = .10791, corresponds 

to a mean of 16.38 questions answered 

correctly). The minimum score was 25% (7 

questions correct) and the maximum score was 

80% (24 questions correct).  

The mean knowledge scores differed between 

refugees and Jordanians based on demographics 

(See figure 3). 
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Figure 3 Average water knowledge scores by demographic group for refugees and Jordanians

5.4 Water perspectives 

Respondents generally showed favourable 

views towards water conservation practices, 

supply alternatives, and regional cooperation. 

Refugees in particular saw shared water 

resources as a source of cooperation. Most 

respondents were supportive of a water 

conveyance solution. 

Respondents, both refugees and Jordanians had 

mixed feelings about water resource 

management in Jordan, as they were split 

roughly equally between whether they had 

enough water for daily use or not (See table 3).  

However, most respondents from both groups 

were not satisfied with water distribution and 

treatment in Jordan. They also did not know or 

did not believe that farmers were currently 

implementing conservation practices. A great 

majority of both groups believed that Israel is 

not giving Jordan the full amount of water 

allocated in their treaty. 

Table 3: Average scores for “Correct” answers to perspective questions 

Perspective Questions 
% Correct (N) 

Jordanian Refugee 

Enough for daily use 54.9 (173) 48.6 (36) 

Satisfied with treatment 28.9 (91) 25.7 (19) 

Your responsibility to conserve 95.2 (300) 87.8 (65) 

Farmers should use treated wastewater 72.7 (229) 45.9 (34) 

Farmers should grow low water crops 58.7 (185) 73 (54) 

Farmers are conserving 21.6 (68) 17.6 (13) 

Cooperation likely in region 53.7 (169) 54.1 (40) 

Shared water leads to cooperation 18.4 (58) 45.9 (34) 

Peace treaty allocation enough 2.5 (8) 10.8 (8) 

Syrian dams beneficial 24.4 (77) 78.4 (58) 

Support Red to Dead conveyance 59.7 (188) 64.9 (48) 

5.5 Water optimism score 

The mean optimism score for Jordanians was 

45% (SD = .16, corresponding to a mean of 5.03 

questions answered optimistically). Total 

optimistic answers for each participant ranged 

from 0 to 10, corresponding to a minimum score 

of 0% and a maximum score of 91%.  
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Three-way ANOVA demonstrated a main effect 

for education (F (1,303) = 4.31, p = .039). 

Pairwise comparisons revealed that the group 

with less education had a statistically significant 

higher mean (M =.483, SD =.023) than the 

group with a higher education (M = .429, SD = 

.001). There were no significant differences 

between age groups, p = .207, and location, p = 

.670. No three-way or two-way interactions 

were observed. 

An independent sample T-test comparing the 

mean score based on gender for Jordanians 

found no significant difference in mean score 

between men (M =.441, SD =.163) and women 

(M =.452, SD =.158), t (313) = -.562, p = .575).  

The mean optimism score for Refugees was 51% 

(SD = 2.17, corresponding to a mean of 5.53 

questions answered optimistically). The 

minimum number of questions answered 

optimistically was 0 (0%) and the maximum 

number was 8 (73%).The mean optimism scores 

differed between refugees and Jordanians based 

on demographics (See figure 4). 

 

Figure 4 Average optimism scores by demographic group for Jordanians and refugees 

5.6 Qualitative answers 

One question asked respondents to identify what 

policies should be enacted to address water 

scarcity. Respondents answered within one of 

the categories outlined in figure 5. Interestingly, 

answers included a need for a more efficient 

water network for increased distribution, more 

conservation awareness campaigns, better 

allocation agreements with Israel and Syria, 

increased joint transboundary water projects, 

and the equitable distribution of water. The 

variety of answers indicates that Jordanians have 

a wide range of suggestions based on the water 

issues they know best. Combining this detailed 

list of community perspectives on policy 

solutions with increased water knowledge 

would increase support for these solutions 

throughout the community and allow 

community members to work together and 

advocate for the policies they need in their area. 
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Figure 5 Policies to address water scarcity

 

6. DISCUSSION 

This study uniquely examines knowledge of and 

perspectives on Jordan’s water resource 

management and transboundary water 

interactions through the eyes of Jordanians and 

refugees throughout the country. The 

comparisons and insights gained from this study 

can be used to inform engagement initiatives, 

including government awareness campaigns, 

future policies, and nonprofit educational 

objectives.  

6.1 Demographic influences on knowledge 

and perspectives 

Overall knowledge scores demonstrated that a 

higher education level led to a higher knowledge 

index score. Knowledge campaigns and 

curriculum are often targeted at schools and 

universities, so more water knowledge is gained 

with more exposure to water conservation 

topics. People with a lower education level may 

have emotional and behavioural engagement 

with water sources but lack the formal education 

that leads to cognitive engagement. As a result, 

educational resources regarding water sources 

should be written and distributed in such a way 

that people with a secondary or lower education 

can gain insight from them. Pairing cognitive 

engagement with other forms would give 

individuals broader context for the water issues 

they are seeing at a local level. 

A lower education level was also associated with 

a higher optimism score. This connects to the 

result regarding water knowledge and education 

level. Those with a higher education level can 

follow and read the news critically, allowing 

them to conceptualize the water issues based on 

the risk to their water resources, their career 

field, and the future of the region’s water. 

Understanding the severity of water problems 

introduced at university or on the news leads to 

uncertainty and pessimism. People with a lower 

education level may not have been taught to 

analyse environmental or political issues, 

making them less fearful and more optimistic 

about the status of water resources. 

Older age was associated with a higher mean 

knowledge score. This could be attributed to 

their greater knowledge of historic rainfall 

patterns and political tensions. Older Jordanians 

may have a memory of the climate in Jordan a 

couple decades ago and thus have a better idea 

of how it has changed recently, whereas younger 

Jordanians may not be able to fully appreciate 

how much the Jordan river has decreased or how 

much hotter it has gotten. They also would have 

a better understanding of older political events, 

like the signing of the 1994 Peace Treaty and 

what it entailed. While education level and age 

may be related, no interaction between these two 

demographic factors was found. 

Analysis of region found that people in northern 

Jordan had greater water knowledge than 

participants in central Jordan. Northern Jordan 
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contains more agriculture than the population 

dense central Jordan and farmers need greater 

water knowledge to understand how their crops 

will be affected by water scarcity. They have a 

vested interest in conserving their water 

resources, which requires knowledge of them. 

Residents of central Jordan interact with water 

through storage tanks above their homes and 

thus are less connected to the country’s water 

resources. In the south, historic Bedouin 

communities also did not have an abundance of 

water for irrigation and thus view water 

resources differently. Geography of the 

locations contributes to these lifestyles and 

transboundary water knowledge. Farming 

occurs within the Jordan Valley and along the 

Yarmouk River, making farmers aware of 

transboundary water actions affecting these 

waters. While people in central Jordan utilize 

transboundary waters for domestic use, it is 

again not as readily apparent what rivers or 

aquifers their water is coming from, so 

transboundary relationships are not as focused 

on. Transboundary water is not as prevalent in 

Southern Jordan and the water that is shared is 

groundwater, which has less visible changes, so 

there is also less of a focus on knowledge about 

its shared use, nor is there focus on the farther 

away transboundary water issues. Based on 

these results, it is important for water education 

initiatives to tailor information that will engage 

people based on their education level and 

location. 

It is also interesting that gender did not influence 

scores. In this regard, water scarcity can be seen 

as in issue that effects all Jordanians and 

refugees, regardless of gender. Therefore, within 

the targeted age, education, and location 

demographics, both men and women should be 

included in knowledge initiatives. It is important 

to stress that while gender did not influence 

respondent’s knowledge and attitudes about 

water resources, gender traditionally informs 

who is most affected by water scarcity. Water 

insecurity affects women and girls more than 

men, so steps must also be taken to ensure 

women have the water knowledge they need, are 

included in water management decisions, and 

that their status does not become more 

vulnerable with increasing water scarcity 

(Andrew et al., 2019).  

6.2 Jordan's physical water resources 

Many participants lacked knowledge of Jordan’s 

water resources and the water management 

infrastructure to utilize these resources. For 

instance, the inability to name groundwater 

sources suggests a disconnect from this vital 

resource. With so many aquifers experiencing a 

deficit from unsustainable abstraction, it is 

important for residents to connect their 

diminishing groundwater source with their own 

water security. At a higher level, the inability of 

75% of participants to name both groundwater 

and surface water as sources of Jordan’s water 

indicates a need for increased watershed 

awareness. In total, only a third of participants 

mentioned groundwater as a source, yet 

groundwater makes up 59% of Jordan’s water 

supply (WAJ, 2017). Over half of Jordanians 

and refugees did display concern over the 

depletion of the Disi aquifer, but with this being 

the last available traditional water source 

(Rajsekhar and Gorelick, 2017), the extremity of 

future water scarcity is not fully reaching 

everyone. The Jordanian government also needs 

to increase knowledge of water projects, like 

wastewater treatment plants or water pipelines, 

so people are aware of the steps Jordan is taking 

to manage water and whether adequate steps are 

being taken in their area. Of the respondents who 

answered the question about projects in their 

area, only 19% answered with a type of project. 

Many respondents identified no projects in their 

area, which could indicate a lack of 

infrastructure in certain areas, but also that the 

government needs to better inform consumers 

about their water infrastructure to increase 

citizen’s cognitive engagement with Jordan’s 

water resources. 

6.3 Jordan's water present and water future 

Jordanians and refugees understood the effects 

that climate change will have on the region. It 

was widely acknowledged that there will be a 

decrease in water availability (over 75% for both 

groups), an increase in temperature (over 60% 

for both groups), and a later rainy season (over 

49% for both groups). Participants were asked to 
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list current environmental issues in their area 

and most respondents were able to provide an 

issue, including increased temperatures related 

to global warming, drought, pollution, 

urbanization, resource mismanagement, and 

Jordan’s water shortage. Far fewer responses 

included more than one issue. Participants were 

also asked to choose which effects of climate 

change they were worried about occurring in the 

entire region. Most respondents who answered 

this question were able to identify at least one 

effect in their area, but very few could name 

more than two effects. Respondents had a basic 

understanding of the issues currently affecting 

them and what issues will arise in the future, but 

it is necessary for residents to have a greater 

understanding of the many ways climate change 

is and will affect individual health and water 

security.  

In addition to acknowledging climate change’s 

effects on the region, some participants also 

realized how climate change has been affecting 

and will affect their water sources. While less 

than half of respondents were worried about 

drought and about having less groundwater, 

more people saw issues with their water supply. 

Only half of respondents believed there was 

enough water for daily use. Less refugees than 

Jordanians believed they had enough water for 

daily use due to frequent water cuts. Jordan is 

reported to have an urban-rural divide in 

drinking water and sanitation coverage, causing 

rural areas to have less access to water for 

drinking and daily use (Zawahri et al., 2011). 

Additionally, less than a third of respondents in 

each group were satisfied with water treatment. 

This response could be attributed to Jordan’s 

water quality index score, the lowest in the 

Middle East and North Africa (MENA) region 

due to intermittent water supply (Zawahri et al., 

2011). Even though some participants noticed 

issues with their water resources, there could be 

greater awareness of how the quantity and 

quality of people’s own water will shift due to 

climate change.  

Along with a broad understanding of climate 

change, people understood the need for 

conservation. The great majority of respondents 

believed it was their responsibility to conserve 

water, with some people commenting it was a 

national responsibility to do so. Most 

respondents were in favour of farmers using 

treated wastewater and crops that use little 

water. These positive responses to reducing 

agricultural water demand, specifically for use 

of treated wastewater, signifies that most of the 

Jordanian population has recognized the 

benefits of water reuse and changed their 

attitude about concerns over odour and 

decreased property values (Breulmann et al., 

2019). The Jordanian government, USAID, and 

Jordanian universities have all constructed 

demonstration gardens with direct water reuse to 

aid in increasing sociocultural acceptance 

(Khleifat and McEleroy, 2003; Lindsey, 2020). 

Despite their support for this alternative 

resource, less than a third of Jordanians and 

refugees believed that farmers were 

implementing these policies, with 42% from 

both groups saying they did not know whether 

farmers were conserving water. This result could 

signal to water agencies that they need to focus 

on informing the public about current water 

conservation practices. If the government 

implements policies that citizens support and 

communicates the status of projects, individuals 

might be more satisfied with the government’s 

water management practices. Campaigns could 

bridge the disconnect between broad 

understandings of conservation efforts and 

climate change with the realities of current and 

future water management.   

6.4 Preconceived notions of transboundary 

water partnerships 

Respondents displayed limited knowledge 

regarding the countries Jordan shares its water 

resources with. Of the six options given, four 

were correct: Israel, Saudi Arabia, Palestine 

(West Bank), and Syria. Yet the only country 

that over 50% of both groups could identify was 

Israel. Less refugees than Jordanians knew that 

Saudi Arabia shared water resources with Jordan 

but over 70% of refugees knew that Syria shared 

water resources. Most refugee participants were 

Syrian (78%) which accounts for their 

knowledge of the shared Yarmouk River. 

Jordanians scored higher than refugees 

regarding Saudi Arabia perhaps because there 

are fewer refugees near the Saudi border. The 

low scores for Saudi Arabia across all 
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participants could also be due to the nature of the 

shared water resource, the Disi aquifer. As an 

underground source it is not as easily noticed as 

a river delineating a country border. 

Respondents’ limited knowledge of shared 

regional water sources can lead to less regional 

thinking, as Jordanians will not realize that their 

water usage affects another country and in turn 

is affected by other countries. 

Responses regarding the nature of 

transboundary water relationships differed 

between refugees and Jordanians. About half of 

respondents from both groups were optimistic 

that Jordan would be able to cooperate with its 

water neighbours. However, far more refugees 

saw water as a source for cooperation and were 

able to give an example of cooperation over a 

shared water source. A greater number of 

refugees also indicated that the dams on the 

Yarmouk River were beneficial, despite only 

about a third saying they knew about them. As 

mentioned above, most of the refugee 

respondents were Syrian which could contribute 

to their support of Syrian water infrastructure. 

Their understanding of both Jordan’s and 

Syria’s water needs may contribute to their 

optimism about cooperation, as they understand 

that the region’s water resources are finite and 

must be managed responsibly within each 

country and together.   

Limited knowledge of the shared water basin 

also led to limited knowledge of agreements 

between countries in the shared basin. However, 

a lack of knowledge did not prevent respondents 

from sharing perspectives on regional water 

issues. When asked about stipulations in the 

1994 Peace Treaty between Israel and Jordan, 

both Jordanians and refugees were unaware of 

the agreement details, yet overwhelmingly 

believed that the treaty did not allocate enough 

water to Jordan and that Israel was not giving 

Jordan the full amount of water stipulated. 

Without knowing the facts of the water 

agreement respondents based these decisions off 

political and hydrologic conflicts between 

countries, which can lead to continued tension 

and misunderstandings. Answers regarding the 

Syrian dams also displayed this same 

disconnect, as just 21% of Jordanians indicated 

they knew Syria had dams along the Yarmouk, 

but when asked if the dams were beneficial to 

the region, 76% of Jordanians believed they 

were not. As a result, it is not surprising that less 

than 20% of Jordanians believed cooperation 

was more likely to occur in the region than 

conflict. Positivity about Jordan and its water 

neighbours working together in the face of 

climate change was barely above 50%. These 

responses exemplify the need for water 

education to ensure that people make informed 

decisions based on facts rather than decisions 

based on stereotypes and dominant narratives 

(Hussein et al., 2020). Having opinions based on 

the realities of water issues will allow for greater 

dialogue and understanding of the regional 

water situation. Thus, increasing knowledge of 

transboundary water resources would lead to a 

better understanding that regional cooperation is 

necessary to protect each country’s water 

resources.  

 

7. CONCLUSION  

This cross-sectional research analysed the 

knowledge and perspectives of Jordanian 

citizens and refugees concerning water resource 

management and transboundary water 

partnerships, as well as the demographic factors 

that affected their responses. Jordanians and 

refugees scored an average of 54% and 58%, 

respectively, on the water knowledge index, 

which indicates a need for more water education 

initiatives. Education should particularly be 

focused on Jordan’s water sources, less 

publicised changes in the region’s climate, and 

transboundary water cooperation. Additionally, 

Jordanians and refugees lacked optimism about 

the region’s water resources based on average 

optimism index scores of 45% and 51%. 

Participants were not satisfied with water 

treatment, did not believe that farmers were 

conserving water, and lacked optimism 

regarding transboundary cooperation and the 

current agreements.  

There were also differences in knowledge and 

optimism between Jordanians and refugees, as 

refugees had higher average scores. Refugees 

displayed greater knowledge of changes in water 

supply, regional water cooperation, and 
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transboundary topics that include Syria. 

However, refugees displayed less knowledge of 

Jordan’s water sources and transboundary 

conflict between Israel and Jordan. The focused 

nature of their knowledge represents the unique 

status they have in Jordan regarding water. 

Refugees can be considered hydraulic citizens 

because they utilize Jordan’s water supply and 

infrastructure but are not fully citizens (Anand, 

2011). They may not feel the same national 

responsibility to conserve as Jordanian citizens, 

but they rely on the same water as citizens. 

Initiatives that frame refugees as hydraulic 

citizens may increase refugee knowledge of 

Jordan’s resources and engagement in 

conservation efforts. At the same time, refugees 

should be included in water management and 

policy decisions, because these will affect them 

too.  

Furthermore, the greater belief in cooperation 

among refugees is an important result for 

regional peace considerations. Jordan’s 

generosity towards refugees points to regional 

cooperation, and perhaps when refugees return 

home, they will translate their optimism into 

action by continuing this cooperative effort in 

transboundary issues. Continued interaction 

with the refugees living in Jordan may also shift 

Jordanian’s opinion on the potential for regional 

water cooperation. 

In addition to shifting education initiatives to 

meet the lived experiences of refugees and 

Jordanians, different demographic factors 

within these groups should also be considered. 

Particularly a respondent’s age, education level, 

and location and their influences on water 

knowledge and optimism scores. Respondents 

of different age groups have different memories 

to base water knowledge and opinions on. 

Furthermore, respondents with higher education 

levels engage with educational material 

differently than those with lower education 

levels. The regional variation in responses 

demonstrates the locality of water issues and a 

need to focus on both national and regional 

water education. Citizens and refugees need 

further education on water issues in their 

immediate areas, so they are aware of changes in 

the quality and quantity of the water they rely 

on. At the same time, it is important to 

understand the broader relationship between 

countries relying on a shared river or 

groundwater basin.  

Educational campaigns by the Jordanian 

government, nonprofits, or other organizations 

need to recognize the knowledge gaps that exist 

in all demographic factors, since it is necessary 

to promote knowledge for all Jordanians and 

refugees regardless of their identities. Overall, 

this research demonstrates the importance of 

identifying the basis of people’s water 

knowledge and their prominent beliefs about 

key water issues, as these can inform the 

development of water policies and community 

awareness and engagement campaigns.  
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