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א  א Kא א  אא 
אאא،אא؛אא
،א   א    ،אא א
    ،א    א א

Kאא 

אאW،א،אא،אא
،אא،אאDPSIRK 

א 
1997،

אאאאא
אאאWood, 2007)E،

450021.5 %אK
،אאאPanthera pardus ssp. 

nimr Hemprich and Ehrenberg،אBoswellia 

sacra Flueck.Kאאאאא،
א ؛א60%(Farah, 2008)؛א

אאאK 

אBoswelliaאאBurseraceae 

(Miller and Morris, 1988) K8 ،אא
א،،68אאא،א؛
אאאאא؛אאאא

10،אא8  - 13א،א
 Kא א

אאא(Thulin, 1998; IUCN, 2012)،
אאאאא
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א Kאאאא،
אא،אא؛אאאא
אאאא F،א1996E؛

(Ambrus and Grosser, 2012; Strumia et al. 2007; FAO, 2004)  K
(Coppi et al. 2010) אא

Kאאאא؛ 

א(DPSIR)Fאאאdriving forces  - א
pressures  - אstate  - אimpacts  - אresponses Eא
אאFEEA, 1998E(Kristensen, 2004)
אאא؛אאא

(Agyemang et al. 2007)،אאא
(Nachtergaele and Licona-Manzur, 2009; Ponce-Hernandez and 

Koohafkan, 2010; Helming et al. 2011; Porta and Poch, 2011)،
אאאא(Maxim et al. 

2009; Omann et al. 2009; Spangenberg et al. 2009)אא
אאא(Essayas, 2010)אאא

אא(Newton and Tejedor, 2011)،א
אאא(Mourão et al. 2004)،

אאאאא(Zacharias et al. 2008)
אאאא
אאאאאא(Carr et al. 2007)Kא

אאאאאאאא
אאאאאאא؛

אאא
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אאאאאאא،
א،א

אאאאF
،א2010E؛F(Pintér et al. 2007; Tol and Vellinga, 1998K 

אאאאאאא
،אאאאאא

אאאאK
אאאאאאא؛א
אאאאאאא،א

אאאא
אאאאאא(Jakeman and Letcher, 

2003)Kאאאא
אאא

،אא،אא
אאאK 

אאא 

אא 

،
אאא،،א،Fא1KE
א30

L Kאאº28 אא49%  

World climates, 2013) EFא2KE 
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אא 
אא אא   א  א  א  

F אא אא   אאGARMIN GPS MAP 76CSx E؛
אאא

F(ArcGIS 9.3Fאאא،DEME
Kאאאאא 

א 

אא،E،،Fאא؛א
E،،Fאא

،،אFאא1،2،Eא
אא- אאNearest Individual Method؛

20א،אאא
אאFE،א،
אMueller-Dombois and Ellenberg, 2003) ؛،2000EK 

אאאא
אאאאF،א

،אKEא،א
אFEא

FאאאאE
אFאKEאא

אאאאאאא(UPGMA)
Fאא(MVSP ver.3.1(KCS, 2007)K 
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אאא 

אאאאאא
אאא،אאאא

אאא33אF60%،40%
 Eאאאא

א Kאאאאא
א،אאאאאאא

אאאאא
אאאK 

אאא 
אאא

(DPSIR)؛אאאא
אאאאאFPintér 

et al. 2007E،א א
אא،אאאאFSwart et al. 

2004 Eאאאאאאא
אאאאאאא،
אאאאאאא(Bell and 

Morse, 2005; Mattarozzi and Antonini, 2011; Mengistu, 2011)K 

אא 

א 

אאאא40 - 950א
22502؛50%،אאא

אאא40،אAcacia etbaica 
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Schweinf.،אאFioriFForsskEMoringa peregrina،
אאDichanthium 

annulatum (Forssk.) Stapf.،אBothriochloa bladhii (Retz.) S. T. 

BlakeKאא0.3L،
98 Kאאא؛
Negussie et al. (2008)100%א(wilding)
אאאאא؛

אא30،אא؛א
אאאאK 

אאאא950א،א
אאאאDodonaea angustifolia L.f.،
אEuphorbia balsamifera ssp. adenensis (Defl.) Bally ،א

Dracaena serrulata Baker،אWoodfordia uniflora (A. Rich.) 

Koehne،אאאK
א 5אL،א

22،אא1 -3 Kא
אאאא Kאאאאא

אאא؛א
אK 

אאאאא540
א KאAcacia etbaica Schweinf. ssp،

،אאMaerua crassifolia Forssk.،אAcacia etbaica 

Schweinf.،אZiziphus leucodermis (Baker) O. Schwartz،א
Acacia senegal (L.) Willd،אNannorrhops ritchiana (Griffith) Aitch،
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אFicus cordata subsp. salicifolia (Vahl) C.C. Berg،אCapparis 

cartilaginea Decne،אZiziphus spina-christi (L.) Willd،
אאDichanthium annulatum (Forssk.) Stapf،

אBothriochloa bladhii (Retz) S.T.BlakeK 

אא8L،
א17،אא

א5،א،
אF<EאאאאFא3 KEא

F1EאאאאאאאK 

F1E 
אאאאאאא 

Abelmoschus esculentus Caralluma sp. Heliotropium spp. 

Acacia etbaica Cissus quadrangularis Impatiens balsamina 

Acacia senegal Cocculus pendulus Maerua crassifolia 

Acacia trotilis Commiphora foliacea Maytenus dhofarensis 

Ammi majus Cordia spp. Moringa peregrine 

Anogeissus dhofarica Cyprus spp. Premna resinosa 

Apluda mutica Dichanthium annulatum Sarcostemma viminale 

Arthraxon hispidus Dodonaea viscosa Setaria pumila 

Azima tetracantha Dracaena serrulata Solanum incanum 

Barleria samhanensis Dyeropytum indicum Themeda quadrivalvis 

Boscia arabica Eragrostis cilianensis Woodfordia uniflora 

Bosweellia sacra Euphorbia spp. Ziziphus leucodermis 

Cadaba farinosa Euphoria balsamifera Ziziphus spina-christi 

Capparis cartilaginea Grewia bicolor  
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א4א2אאאאא
؛אאאא

אאאא97%אא
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אF13LFE،א1996E؛א
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F2E 
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א 4.14 3.75 15.95 57.91 75.59 27.46 76.79 100.00 
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160،אאא253،347א

אKאאאF0.76LEW3.3
Lאא10Lא1995F،א

1996E67%Fא56KE 

 
אF5Eאאאאא 

،F2009E

0

100
200

300
400

500

600
700

800
900

1000

التوقيع السعف
الأول

السعف
الثاني

المجموع

رة
ج
/ش
ام
غر

رأس نوس حضبرم دحنوت



FאאאאאאאאE Jאא J1435F2014E 
  
 

57 

 


F6אEאאא 

אאאאאא
א؛אאאא23%20 %

א،אאאאא
17%،34%אאא،
32 %אאא؛א

25%אאאא
אא،א9%אאאK

אאאא
אאK(Woldie, 2011)א

אHochstB. papyrifera (Del.)אאא
אאאאאאאאא
אאאא
אאאאאK 
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א 
אאאאFאאEא
אאאא
אאאאאאאאא
אא؛אאא
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אFאאאE؛א؛אא
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א4/2002אאאאא؛
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؛אאאא7
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אאאאא؛א
אאאא6/2003

،אאאאאאא
אאאאאאאאא
אK33אאאאאא

 א12/2005אאאאאא
אא؛אאא

אא،אאא
א،אאאא
אאאאאאK

אאאא
אא؛א؛؛

אאא؛אאא
א،אא،אא

א(MA, 2005)א؛אא؛א
אא

א؛אאאא
؛א،אא؛
אאK 

אF4 Eאאאאאא
אאאא؛
אאאאא،אא
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אאאאאאאא
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אאאאא
אאאK 

אאאאאא
אא(SCBD, 2010)،אא

אאאאאא
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Fא5،אאאE
א  א א א א 

אא ،א         
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א 

אאFאאא Eא
אאFאEאאאאא
אאא،אFאE،
אאאאאאא
אאאאא

،אאאאאאא
אאא Kאאאאא

אא،אאK
אא אא
א،אאא؛א
אאא؛אאאאאא

אאאאא
אK 

אאאאא
אאאאאאא

אאאא
אאא؛אאאאא

،אא،אאאאא
אאאאא
אאאאאאFאאE(UNEP, 

א؛(2012 Kאאא
אאאאאאאא
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،אאאאאאא
א Kאאאא
אאאאאאא؛א

؛אאאא
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،אאא(Larigauderie et al. 2012)K
אאאאאא20אK 

א 
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א85%،א
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אאאאאאא(Farah, 2008)K
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ABSTRACT 
Jabel Samhan reserve in the mountains of Dhofar of Sultanate Oman is 

characterized by being a habitat for frankincense trees Boswellia sacra 
Flueck that are exposed to anthropogenic and natural pressures; which 
endanger trees survival. The present study aims to conduct an integrated 
environmental assessment of frankincense tree stands using DPSIR 
framework (driving forces, pressure, state, impact, responses). Assessment 
included; delineating frankincense tree distribution using GPS, measuring 
density of trees using nearest individual method, and estimating tree 
production in a traditional tapping method. Evaluation also included analysis 
of conservation policies as well as the role of local communities in 
maintaining a sustainable production of frankincense. Results showed that 
frankincense trees cover 50% of the protected area with an average density of 
2.3 tree/ha. A substantial decline in tree density was noted by as much as 
85% over the past 13 years. Average tree production of frankincense in the 
southern valleys of the reserve was 3.3 kg/year. 

Questionnaire results showed that grazing is the main source of income 
for locals; followed by government jobs and marine fisheries. On the other 
hand; percentage of locals working in frankincense tapping was 17%. Thirty 
four percent of locals believe that tree deterioration is a result of drought 
whereas, 32% and 25% attributed the cause to tapping method and frequent 
over-tapping of trees respectively. Only 9% singled out overgrazing as a 
cause of degradation. Numerous legislations concerning conservation of 
biological diversity were noted however, they did not curb the deterioration 
of frankincense trees. Aside from poor implementation, legislations were 
mostly supervisory or regulatory in nature, with limited use of economic 
tools. The increasing number of residents adjacent to reserve, economic 
development, and government support for industries associated with 
frankincense, represent major causes of the deterioration of the trees. 
Sustainability scenario is considered to be the best option to maintain the 
sustainability of frankincense trees and their habitats. A number of policies 
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seeking to curb the decline of frankincense tree habitats and deterioration of 
trees were suggested. These include; revision of natural reserves and 
Biodiversity Conservation Act, enforcement of rangelands and livestock 
management law, building a database of local communities and their herds, 
sources of income, craft-based products and environmental services provided 
by the reserve. Developing an action plan to conserve frankincense trees and 
giving it a priority in implementation are of prime importance. 

Key Words: biodiversity, DPSIR matrix, hojari frankincense, legislation, 
policy analysis, vegetation cover. 

 
 
 


