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Summary 

Environmental damage took place in Jordan since 1990s due to gulf crisis, in which Jordan prepared and 

submitted the monitoring and assessment studies in 2003 to the United Nations compensation 

commission (UNCC). Based on that Jordan was awarded a total of 160.5 US$ to rehabilitate and restore 

the terrestrial ecosystem in the eastern desert of Jordan. 

The goal of Badia Restoration Program (BRP) is to restore the damaged/affected ecosystems in Jordan 

Badia, and develop effective arrangements within the targeted community to manage the restored 

ecosystems on a sustainable basis. The livelihoods of the pastoral communities will be enhanced as a 

result of improving ecosystem products and services. 

According to the terms of references of the study baseline, purpose and structure of the baseline study 

that is conducted at each demonstration site is described. Project manager and technical team form 

RSCN selected three demonstration sites in Burqu area representing three different ecosystems (Talet 

½ŀΩŀƭŜƘ ǊŜǇǊŜǎŜƴǘƛƴƎ wǳƴƻŦŦ IŀƳƳŀŘŀ όсΦлп ƪƳ ǎǉύΣ aŀǊŀō ŀƭ YƘǳŘŀǊƛ ǊŜǇǊŜǎŜƴǘƛƴƎ aŀǊŀō όсΦн ƪƳ ǎǉύΣ 

and Al-Shuwaiti representing Hammada (18.4 km sq). The three demonstration sties then was presented 

to local communities as a study sites, and all demonstration sites were agreed with locals, delineated 

and mapped.  

Socio-economic team expanded their effort and curried a number of 51 questionnaires covering 3 main 

villages. They found that the average number of family members was 12, literacy level was 72 %, most of 

houses are owned by their inhibitors, and five main source of income were identified including 

retirement and social affairs wages as the two main sources. 

A total of 50 questionnaires were carried out to investigate the status of animal production and its 

related issues. Among the 50 interviewees 26 were found to own livestock, in which 22 are transhumant 

and 4 are mixed farmers. Average flock size was 260 and average milk production in the whole season 

was 5,057 kg. Grazing practices was found to be regular grazing, and night grazing where flocks graze at 

night starting from 10:00 to 1:00, mainly to utilise the good grazing season, and strengthen their flocks 

for milk production and new lambing period. Four grazing movements were identified in the area 

including local movement that was the most common (n=22), east west pattern (n=2), north-south 

pattern (n=2), and the east-south and north pattern (n=1). 

Production system was also characterized, stock owners used to depend on their livestock for domestic 

and local use, while selling milk products to the cheese maker who comes in good season of milk 

production. They use to sell some livestock to purchase fodder for others which gradually reduce the 

number of livestock in the area. No economic was found behind the production system due to the high 

cost of running the stock.  

High price of livestock feed, lack of water sources, rangeland reserves, no grazing buffer areas close to 

border, lack of veterinary care, high cost of transportation, overgrazing and lack of labor were the major 

obstacles that are facing the livestock owners. Grazing movement was identified in the area. It was 
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basically built on the availability and variety of grazing grounds. Movement was detected from south to 

ƴƻǊǘƘ ŀƭƻƴƎ ǿŀŘƛ aǳƎŀǘΣ ŀƴŘ ŦǊƻƳ Ŝŀǎǘ ǘƻ ǿŜǎǘ ŀƭƻƴƎ ¢ŀƭŜǘ ½ŀΩƭŜƘ wǳƴƻŦŦΦ  

Physical and biological characters of demonstration sites were identified. The site has three main slope 

classes (0-2%, 2-4%, and 4 -6%). The dominant slope class is the 0% to 2%. The north is the dominant 

aspect with the rest of the area having southeast, northeast, and east aspects. Soil is deep over most of 

the site except at some limited areas with soil depth less than 0.5 meter as a minimum depth. The top 

soil dominant texture is sandy clay loam. The water holding capacity is low reflecting the compacted soil 

conditions and gravel content. Soil pH is alkaline ranging between 7.45 and 8.58. Calcium carbonate 

content ranged between 5% and 48%. Soil texture is in general loamy with high sand content (Sandy clay 

loam and sandy loam). Soil salinity is a problem in some locations due to salinity accumulation below the 

top soil by the effect of limited water infiltration in the soil and due to low rainfall to leach salts. 

Infiltration rate was relatively low and ranged between 2 and 18 mm/hour. 

Flora team updated the checklist; no major changes occurred on the vegetation map, the final species 

list reached 94 species belonging to 25 families. Demonstration sites ecosystem was re-described based 

on the new findings. Excessive field work took place in vegetation sampling, where sampling transects 

were allocated, and sampling locations were identified. A number of 540 samples were collected in the 

six key areas. Sampling techniques include the vegetation covers, species frequency, species density, 

and species diversity. Species richness and Shannon index were also estimated, in addition to life forms 

and biomass. 

The five range sites were selected then mapped baseŘ ƻƴ ǘƘŜ ǳǇǇŜǊ ƭŀȅŜǊ ǎƻƛƭ ǘŜȄǘǳǊŜΦ ¢ŀƭŜǘ ½ŀΩƭŜƘ 

demonstration site hosts two range sites, while Marab hosts one range site and Shuawiti (Hammada) 

hosts two. All range sites were mapped and their area was estimated. Criteria of each range site was 

described including soil depth, total vegetation cover, main plant communities, soil surface, disturbing 

factors, land ownership, and land use.  

Among the range sites, six key sites were selected within the most dominant and representative plant 

community at each specific range site. The permanent transect for sampling vegetation were marked 

within each key area. The length and orientation of sampling transect were modified slightly according 

to the prevailing topographical features of the key sites.  

The survey of Animal Production was conducted in northeastern desert in Burqu area to describe animal 

production systems, interviews were made with 50 randomly selected owners from six tribes. Results 

showed that there are two different production systems: 70.9% transhumant and 29.1% mix farming 

systems. 

Transhumant system in Burqu and surrounded areas depends on milk production as main source of 

income. Average day and season milk production are 67 kg/flock/day and 5057 kg /flock/season 

respectively, with 35 JD as an average daily income and 2657 JD as a seasonal income. The flock size 

average is 260 head / flock under transhumant system and 16 head /flock under mixed farming with 

minor milk production consumed by stockowners families. Recent days, a total of 94 goat and 2850 
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sheep present at Burqu, these showed the use of rangelands in Burqu. In this survey, numbers of sheep 

were recorded in 2007 & 2010 and find out the reasons that led to decrease in number of sheep. Burqu 

is affected by increase of barley prices and significance fall of sheep prices. The rises of barley prices are 

because of increase in fuel price, increasing prices of imported barley and lack of demand for sheep. So 

all sheep owners between 2007and 2010 were subjected to a strong financial shock, 44.2 % of 

sheepowners have lost their flocks in 2007 and 2008. 
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Chapter One 

Introduction 

1.1- UNCC Decisions 

As a result of Gulf Crisis, many environmental damages have taken place in Jordan since 1990s. In 2003, 

Jordan prepared several monitoring and assessment studies (M&A) covering these environmental 

damages for its water and agricultural resources, terrestrial, wetland and marine ecosystems. After 

review of these studies and necessary; deliberation which ensued the Governing council of the United 

Nations Compensation Commission (UNCC) in June 2004 awarded Jordan the sum of US$ 160.5 million 

compensation to the rehabilitation and restoration of its terrestrial ecosystems in the Eastern Badia 

which was damaged due to influx of refugees and their livestock estimated at 1.8 million heads of sheep 

and goats entered Jordan during the Gulf Crisis 1990-1991. This influx of refugees and their livestock 

caused loss of forage production of rangelands, damages to rangeland wildlife habitats, and loss of 

wildlife species.  

1.2- Badia Restoration Program 

The Badia Restoration Program (BRP) was established by the UNCC to help restore the ecological 

productivity of the Badia ecosystem for wildlife and sustainable grazing, by restoring the vegetation 

composition, structure and sustainability to allow wildlife population to rebuild, and provide foundation 

for sustainable management of the vegetation, and secure livelihoods of pastoral communities that 

depend on these resources.  

¢ƘŜ .wt ŘŜǾŜƭƻǇŜŘ ŀ άwƻŀŘƳŀǇ ŦƻǊ ǘƘŜ Remediation and Restoration Projects Regarding the Terrestrial 

9ŎƻǎȅǎǘŜƳǎ ƛƴ WƻǊŘŀƴέ ƛƴ aŀȅ нллф ǘƘŀǘ ƛŘŜƴǘƛŦƛŜǎ ǎǘǊŀǘŜƎƛŎ ŘƛǊŜŎǘƛƻƴǎ ŦƻǊ ǇƭŀƴƴƛƴƎΣ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ ŀƴŘ 

management for the restoration of the damaged ecosystem in Jordan Badia. The BRP Road Map consists 

of two main phases: the demonstration phase (5-7 years) and the full implementation phase (13-15 

years). This Roadmap provides an outline for the demonstration phase, the results of which will serve as 

a benchmark for the full implementation phase. 

Since the northeastern part of the Badia was severely damaged by the influx of livestock in 1990, this 

region will be given priority for restoration. Therefore, the Road Map suggested five target ecosystems 

that need to be addressed in the restoration efforts, these are: Gravel Hammada, Steppe, Runoff 

Hammada (Wades), Marabs (Wade beds), and Sandy Hamada.  

The Road Map stress the need for community participation in the different steps of remediation/ 

restoration project development, implementation and scaling out, to ensure its sustainability and to 

reflect on the improvement of the community livelihoods. The Road Map has selected the proposed 

Burqu Proposed Protected Area (BPPA) to be as a large field demonstration project. This field 

demonstration project will consists of 4 sub-phases: 
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(i) Baseline study of the targeted community and demonstration sites. 

(ii) Development and approval of community action plan (CAP). 

(iii) Implementation of the CAP. 

(iv) Management of the restored sites. 

1.3- Scope, Objectives and Importance of the baselines Study 

In the last few decades, the eastern Badia has been degraded and disturbed due to many inappropriate 

and intensive natural resources use, especially livestock rearing activities. This has led to an increasing 

level of rangeland destruction and declining of the natural resources. These trends, besides threatening 

biodiversity, are also a risk for the livelihood of the local communities that live in the eastern Badia 

including Burqu area.  

The majority of the current ecological problems faced by Burqu can be linked to the influx of refugees 

and their livestock due to the Gulf Crisis. As a result of that, the numbers of livestock have been 

increased during 1990-1991 and led to overgrazing, destruction of the rangeland, loss of biodiversity, 

damage of the natural habitats and increasing water shortages. The influx of livestock diminished the 

palatable forage plants and led to a loss of rangeland productivity for livestock. Moreover, loss has been 

noticed in the physical structure provided by the shrubs. Because sheep need water every day, and 

immigrating pastoralists had less access to motorized water and grain transport than local Bedouins, 

they tended to concentrate their flocks near water sources and areas with particularly good forage. This 

has resulted that certain areas were affected more than others.  

Many other associated threats with overgrazing have been noticed in Burqu area. The number of daily 

visits by locals to serve their livestock in the area has increased. This has resulted in opening many off-

roads and tracks by locals. This has led to a drastic effect on the vegetation and landscape of the area. In 

addition to this, the poor supply of alternative energy sources has led to increasing fuel-wood cutting 

and collection and trading of medicinal plant species which affected severely the vegetation cover and 

has made the status of some species very critical. 

The increase in livestock numbers and overgrazing has resulted in a continuously increasing demand on 

the natural resources by the local communities. This has impacted heavily the available natural 

resources in Burqu area. This has created many social and economic implications. According to the 

Poverty Pockets Study in 2005, Burqu area and its surroundings are considered one of the poorest areas 

in Jordan and the majority of the population falls under the poverty line, with poverty level reaching 

73%-75% and most of the people in the area depend on the National Aid Fund. Lack of job opportunities 

and/or supplementary forms of income is one of the major economic implications in the area. As a 

result of overgrazing and its consequent impacts, limitation of natural resources, has forced many 

families to migrate to other areas inside and outside Jordan looking for other alternatives and 

opportunities.  
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To address the above-mentioned issues and encourage local communities to reduce livestock numbers 

and its associated impact, the Royal Society for the Conservation of Nature (RSCN) has suggested 

implementing a project aim to restore the damaged / degraded ecosystem(s) in Burqu area, to manage 

the restored ecosystem(s) sustainably, and to initiate new approaches of in-situ biodiversity 

conservation in Burqu area through guaranteeing participation of local communities in conservation and 

socio-economic development. It will promote community-based natural resources management 

approach to achieve durable conservation and sustainable livelihood goals.  

Objectives of baseline studies  

The objectives of this baseline study are mainly to:  

 Collect information that is needed to develop the practical and rational community Action plan 

(CAP).  

 Development of a monitoring programme to track the changes over time in response to future 

interventions.  

1.4- Description of the Target Ecosystem 

1.4.1- Burqu Proposed Protected Area (BPPA)  

Burqu area was proposed to be protected area by Clarke 1978, mainly to conserve the Harra and 

Hammda land types and their associated fauna and flora. In 1998, RSCN review the protected area 

network an ensure the importance of conserving Burqu proposed protected area due the value of its 

biodiversity, and to the fact that the site has a high potential for both being an eco-tourism destination, 

and a model for man and biosphere reserve. The entire area of BPPA is around 745 km2 with 17% Gravel 

Hammada (flint stones), 67.2% Harrah (basalt), 7.7% Marab (wadi bed), 5.2% Qa (playas), and 2.8% 

major runoff.  

hǳǘ ƻŦ ǘƘŜ ŦƛǾŜ ŜŎƻǎȅǎǘŜƳǎ ŜƳǇƘŀǎƛȊŜŘ ōȅ ǘƘŜ ά.wt wƻŀŘƳŀǇέΣ w{/b targeted three ecosystems, which 

are: Runoff Hammada, Gravel Hammada, and Marab (wadi beds). The targeted ecosystems are well 

represented in BPPA in sizable acreages (Map 1). 
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Chapter Two 

Review of the Previous Projects 

The data coordinator and the supporting team collected the available site related secondary data. Part 

of the collected reports dealt with the archeological and historical aspect showing the important of the 

Black Lava (basalt) desert in general and Burqu area in particular. Other studies focused on the social, 

economical, and cultural features where the social and economical situation for Ruwaished area in 

particular was highlighted.  

Data concerning the biological and ecological information on Burqu area were collected too. The data 

were collected from the following organisations:  

 The Royal Society for the Conservation of Nature.  

 Jordan Hashemite fund for Badia Development (HFDB) and the Badia Research and 

 Development Centre (BRDC).  

 University of Jordan.  

 University of Yarmouk.  

 Ministry of Tourism and Antiquities.  

 Ministry of Water / Natural Resources Authority  

 Different publications that dealt with Lava Desert in general.  

Wildlife 

Two main types of habitats are in Burqu area: the aquatic habitat that mainly inhabited by Amphibians 

and Crustaceans. No evidenced of fish was observed, except recently, when carp fish cyprinus carpio 

was introduced. In addition to Cyperus plant communities, this habitat also attracts migratory species of 

birds such as raptors and waders and other wetland birds. The second habitat is the terrestrial that 

subdivided into Hammada and Harra. Hammada is visited by gazelles and traces of hyenas, wolves, and 

foxes. This system is important to many birds that breed only in such habitat such as the Bimaculated 

lark and Short toed lark and several other larks. In addition many species of rodents and  

Reptiles inhabit this ecotype, (RSCN report, 1995). Ancient Safitic inscriptions indicated that Arabian 

Oryx, Nubian Ibex, Syrian wild Ass, and Ostriches were inhabitants of this area (Hatough and Disi, 1987). 

Harra is important for gazelles as a refuge, (RSCN report, 1995and E. Hosking, 1965).  

As for animals, twelve mammals were recorded; some of them have a significant importance. The most 

important threatened and rare mammals recorded were Sand Cat, Felis margarita and Goitered Gazelle, 

Gazella subgutturosa, which are globally, threatened species according to the World Conservation Union 

(IUCN). Other important mammal species recorded were Caracal, Caracal caracal and Sand Fox, Vulpes 

rueppelli, and may be present in the basalt area especially Jebel Misma in the northern part of the 

proposed protected area.  
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As for other animals, eight species of reptiles and one species of amphibians were recorded. 120 birds' 

species were also recorded, four of which are globally threatened. These species are Imperial Eagle 

Aquila heliaca (vulnerable), Pallid Harrier Circus macrourus (near-threatened), Saker Falcon Falco 

cherrug (endangered) and Houbara Bustard, Chlamydotis undualta (vulnerable). The important of this 

ecosystems put Burqu on the national protected area network in Jordan early in 1978 when it was 

proposed, and later in 1998 when the proposed site was reviewed.  

Soil 

The soil Type of the area is consistent with the soil type of Jordanian dessert which is the gray desert soil 

(Sierozoins) composed of loamy, sandy, and clay sub groupings, in addition to row mineral soil found in 

it, (RSCN report, 1995).  

According to Project of determining Jordan soil Types that supported by The NATO Science for Peace and 

Security Programme, 1990s, Burqu area is including 9 soil types: Abu Hafanh, Safawi, Jawa, Humaylan, 

Duhnat, Nujayil, Ruweishid, Shurafa and Janubi soil type  

Archeology 

Many studies were carried out on the Cairns, Ruins and old building especially Qasr Burqu. Separate 

study targeted two cairns located 40 km to the south-south-west of H4 in Harra region, (V. Clark, 1981). 

In addition to study carried out by Fawaz Khuraisha ς Yarmouk Unevirsity (2002), to investigate the 

inscriptions of Wadi Ghusain, this appoints to pervious activities happened in area and traveling of 

Bedouins to water sources before drying. The study was implemented on 44 cairns besides the wadi. 

1500 writings and drawings (all of them nearly are Safavids) were found there. 

Study on Qasr Burqu (H. Gaube, 1974) Concluded that Qasr Burqu was constructed during four different 

regions:  

 The inscriptions on the tomb and lake appoint that those constructions were done in starting 

Byzantine period and the end of Roman stage. 

 The Greek inscriptions, that present on the walls of one of the rooms show that this room was 

built in a pre- Walid date. 

 The Walid inscription on the rest rooms , can be supposed that intensive reconstruction work was 

done in this stage  

 The post Walid stages can't be precisely dated. In medieval times Burqu was used as a khan.  

 

This study was followed by Ahmed Shbool ς Jordan University (1975) study, to suggest a more correct 

reading and dating of what would describe as a single later Arabic inscription of six lines found on the 

same wall as al-Walid inscription. Qasr Burqu was studied also by BRDC, (2006) and architecture drawing 

for its building was drawn electronically, and they recommended many proposed projects to develop 

archaeological sites there.  
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Socio-economic  

The economic activities for Ruwaished locals mainly are: Grazing and herding, traditional industry from 

animal's products, and civil and military society (Proposal of Burqu area development,2006). Studies are 

conducted on the local communities in the area and found, that the primary income source for the 

families is from livestock. They are dependent on Burqu for water supply and feeding the livestock, even 

that there are many threats affecting Burqu, they were: the over consumption and contamination of the 

water well, fish that introduced from Zarqa, the over grazing and hunting, (RSCN, 2007). 
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Chapter Three 

Methodology 

3.1- Study Approach 

²ƘŜƴ ǎǘŀǊǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΣ w{/b ǊŜŎǊǳƛǘŜŘ ǘƘŜ ǇǊƻƧŜŎǘ ǘŜŀƳ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƎƛǾŜƴ ǘŜǊƳǎ 

of references, which were prepared by the Badia Restoration Programme management unit to guide the 

project implementation. All technical team were hired and officially singed their commitment letter to 

the project activities. All formal letters including names of project staff, positions, and commitments 

were send to the project management unit (PMU) of BRP.  

The baseline study includes five major components: 

- Vegetation and Rangeland survey 

- Wild life surveys (Fauna and Birds) 

- Soil conditions assessment 

- Animal Production assessment 

- Socio-economic study 

¢ƘŜ ǎǳǊǾŜȅǎΩ ŀǇǇǊƻŀŎƘŜǎ ǎƘŀǊŜŘ ŀƭƭ ǘƘŜ ǎŀƳŜ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ŀǇǇǊƻŀŎƘ ƘŀǾƛƴƎ the maximum involvement 

of local communities, in all research activities as possible and documenting the available local knowedge 

about the site and its biological and cultural values. 

3.2- Inception Report 

Inception report was submitted to the PMU with minor modification dealing with the project staff, staff 

time, and proposed budget allocations. No major changes took place at the inception phase since the 

project TOR was standardized to all implementing agencies.  

3.3- Harmonization and Training Workshop 

All field crews and technical team attended the initial training for method standardization performed by 

BRP-PMU. Training was given in five different components that are:  

 Socio-economic. 

 GIS and remote sensing. 

 Soil conditions and analysis. 

 Vegetation and Pastoral animal production. 

 Wildlife sampling. 

All training materials were handed to the trainees, to be used during the project implantation.  
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3.4- Preparation and Describing of Data Collection Tools and Sampling 

3.4.1- Vegetation survey 

Plants list 

Random route transects were conducted in different parts of the three demonstration sites (Gravel-

Hammada, Marab and Runoff-Hammada) in order to cover, the different habitats and ecosystems. After 

selecting the start point using a hand- held GPS (Garmin) with an accuracy of +/- 5m, and depending on 

satellite images three researchers walked side by side to cover a 10 meters wide transect. The 

researchers recorded all plants species presents along transect. 

 

Transects were of varying lengths and oriented in different directions with total number was eighty 

three with an approximate total length of 38 Km covering all parts of the three demonstration sites and 

dividing as follows: thirty six at the Gravel Hammada area with a total of 27 Km, eleven transects at 

Marab area with a total of almost 10 Km and twenty six transects at Runoff Hammada area with 11 km 

long. Map 2 below shows the route transects performed at three demonstration sites. 

 

 

Map 2: the route transects performed at three demonstration sites  
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Vegetation description 

Description of vegetation cover has been carried during different times on March and April after 

identifying of range sites, key area and references area that within each demonstration site, where it 

were determined throughout the route transect method according to the dominance of the leading 

species within each area . 

Plant communities 

Systematic line transects were conducted in different parts of the three demonstration sites (Gravel 

hammada, Marab and Runoff hammada) and depending on satellite image in order to record UTM 

coordinates for plant communities boundaries and demarcation of areas where installation of plant 

communities starting to change to match them later on the (Map 3) shows the route transects 

performed across vegetation communities. 

Map 3: the route transects performed at three demonstration sites 
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Vegetation map: 

Been working on this subject in coordination between GIS unit and plants study team to prepare map 

includes distribution of different plant communities which have been determined through field work 

and based on GIS information for the all communities boundaries. 

Threats identification: 

Threats on the different habitats at the three demonstration sites (Runoff hammada, Gravel hammada 

and Marab) were recorded. The team was recorded shape of the grazed plants and feces presence to 

recognize grazing activities and its threats on the site. Cultivated areas and other human activities with 

their effect on the region were recorded also. Special map has been prepared contains distribution of 

the threats in the site. 

Update the checklist: 

The flora team conducted several visits in late April and early May 2010 to the site to follow-up on the 

growth and diversity of the vegetation after the last flood events. Three (600 m) line transects 

commonalties with the same start point and have interface angle about 120o which have been carried 

within each demonstration site to cover all directions as much as possible and at Map 4 below shows 

the route transects performed after the last flood events (May, 2010).  

Map 4: Route transects to update flora checklist 

  












































































































