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Table 1. Method of scoring the severity, probability & sensitivity of receptive environment.
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oyed T
Score Description
a8k o8 (b Sy ol 5l 86 S s S
! If the impact of the risk factor is too low
Sl o5 Sy Jole 1 LA Sl was S
3 If the impact of the risk factor is low
2l Jawgie Sayy Jale 3 36 5l a1
> If the impact is moderate due to the risk factor
a8k oby Sy Jale 5l 36 S as S
! If the impact due to the risk factor is high
a5k ob ke Sy Jale 5l 220 S ol 31
’ If the impact caused by the risk factor is too high
25 08 (b Sy Jole 5l o8 ey £985 Jlazl 31
! If the probability of the outcome caused by the risk factor is too low
A8k 05 Semy Jale 5l (56 waly 589 Jlazo! ST
3 If the probability is low, the consequence of risk factors
2l Jawgie Siay Jale 5 (36 asly g48g Jloa! 1
> If the probability of the outcome caused by the risk factor is moderate
sl ol Sy Jole 51 b aals g8 Jlozs! S
! If the probability of the outcome caused by the risk factor is high
a8l oby e Sy ke 5l (20 waly 685 Jlozl S
S If the probability of the outcome caused by the risk factor is too high
S8k @S Sy Jole &) S (905 it Sl 05y Lapa 51
! If the sensitivity of the receptive environment is very small to risk factor
Sl ALl Sy Jole ) s (05 Sl 005y Laze 1
3 If receptive environment have lower sensitivity to risk factors
ail il Sy Jole 4 o Jawgio Sl 00 pdy Lo 1
> If the receptive is moderate sensitivity to risk factors
Al anils Sy Jole 4y s g0l 5 ol 228 pdy Laes 1
! If the receptive environment is very sensitive to the risk factor
9 abl il Sy Jole 4 s (905 (s Colu 03 pdy lame S

If receptive environment have very high sensitivity to risk factors
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Table 2. Expert opinion and experts about the importance of each primary risks of area.
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Result  Mean Risk factors Kind of risks
Grl g SE gl
Accept Soil erosion
OVR 3.26 S
Accept Flood b ol
oy 32 SO Natural Disasters
Accept ' landslide
Y 3 oS
Accept Drought
S, 28 dibis gloasis Sogll
Reject ' Pollution of the springs
. 3 G gy oS 285 Casdl il ¢ oliands Slge 097 dilate jo e (55,5LiS o yBee il 3L s
oVR 27 ( lasls s, Cansipmly physically
Accent Destructive effects of local agriculture in the region (Production of chemicals, erosion, loss of
P soil, sedimentation in local downstream river)
EIRY 42 @9l 5 5350 Qb (SSay,
Accept Eradication of rangeland plants and herbs
3 367 ailie gl slooliiny ) (sl S 5els
Accept Insecurity of the wildlife habitats of the region Biologically
) 104 S0k (5 ke 5 (aLS ST 55
Reject The incidence of plant pests and wildlife diseases
Sy 32 g SSgu opld ddole (1ol Bua b ddlaie S g olS i ) (500 0 00
Accept Exploiting vegetation and forests with the aim of fuel and provision of livestock feed and ...
Gy 354 = a4 o 3 s
Accept Conversion of the national land to agricultural land
S pls o>l w sz
Accept Over grazing
Y 36 OB S ygi il i Silowy (gjlule
Accept The release of waste caused by the tourists
) 204 dibaze ;5 il jpi> 5l 26 (g59m 55T
Reject The fire caused by human presence in the area m
. E . ) <.,
Gy Sy jlone e IS8 3 Ug
347 . E
Accept Illegal hunting 3 E
EIE dilate ;5 holis bS] g ljas dgeaS g &
Accept ' Equipment deficiency and protection facilities in the region cloiz b soladl
Sy 474 Obilarzs 03191 Sl (5950 3508 Socio-economic
Accept Staff shortages, especially rangers in the area
Sy 3.7 aglate o a i flug ooy
Accept ' Vehicles traffic
S, ? dibie ol lie 5l OT cilo g Sl 0508
Reject Lack of water and water harvesting from water resources of area
) 187 S8 By Jom 5 (5)l0aS
Reject Storage and carrying the birds of prey
S, 160 Syl sla s o
Reject ' Construction of telecommunications mast
S, 174 G2 &8 9 9 Jul bglas las
Reject Construction of electric power lines and electricity distribution
S, 1.94 Sl laas 5 la JUIS ( S slasw Slas
Reject ' Construction of embankment dams, canals and watershed dams
Sopdy 374 M)'.Ia.,'m)‘!;;Ebf\)od)ms\ﬂaﬂmﬁ()pysmlﬂfx
Accept Lack of awareness of the native people to participate in environmental protection
S gy Obblazme jl )95 (LA pics Colo> pas R
Accept Lack of support by Iran's judicial system from rangers Cultural
Y 3.60 AMJ)OM])Kéal?CA_{ﬁuLA(&AC
Accept ' Lack of efficiently management in the region
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. of incidence  intensity Risk
environment
ailaie 5,5liS o e Sl
0.06757 0049522  0.07433 _ 2 ol S35 e Sl _ Al
Destructive effects of local agriculture in the region
I 500 Gl Sas
0.081084 0.08663  0.086719 g LS ak, A2
Eradication of rangeland plants and herbs
ailaie igils ool ouell
0.040542 0.061902  0.061942 A _ A3
Insecurity of the wildlife habitats of the region
g S g i@l ddgle ol Sun b dilaie Sz 5 (AL S ) )00
0.06757 0.111424 0.086719  Exploiting vegetation and forests with the aim of fuel and provision of Ad
livestock feed and ...
0 o) Jsos
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Conversion of the national land to agricultural land
| ) G el
0.06757 0.061902  0.086719 PO e Er A6
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,553,8 jein 3| 3l Slowsy (gjluler
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The release of waste caused by the tourists
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Illegal hunting
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Equipment deficiency and protection facilities in the region
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Table 4. prioritization of Dena protected area risks using TOPSIS methodology.
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Prox[m_lty Rank Kind of risks Cod of Risk
Coefficient
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Exploiting vegetation and forests with the aim of fuel and provision of livestock feed and ...
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Staff shortages, especially rangers in the area
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0.646576 6 A2
Eradication of rangeland plants and herbs

IS S
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Equipment deficiency and protection facilities in the region
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landslide
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Over grazing

adlaie jo adas log ooy
0.473024 11 All
Vehicles traffic

ailaie )0 oo (555LiS e 36
0.364978 12 Al
Destructive effects of local agriculture in the region

Obblarze 5l 59457 LA8 plns Colos pae
0.353424 13 Al13
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The release of waste caused by the tourists
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Table 5. Determine

the degree of risk taking of Dena protected area threatening risks.

08y iy 23 05 dgu> SO o po Sy gl
Category Proximity . .
description Range of class Coefficient Kind of risks
Mg Slona el S5
0.90504
s - Illegal hunting
Jori JB2 0.90504- 0.766576
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0.78716
Soil erosion
=hi & e 2l s
0.702101
Conversion of the national land to agricultural land
Jeo
0.702101
Flood
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Significant 0.766576- 0.638112 0662566 Exploiting vegetation and forests with the aim of fuel and provision of
livestock feed and ...
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Staff shortages, especially rangers in the area
o)l s e QLS (SSay,
0.646576
Eradication of rangeland plants and herbs
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0.583593
Drought
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Intermediate Equipment deficiency and protection facilities in the region
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landslide
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Lack of support by Iran's judicial system from rangers
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0.272139 Lack of awareness of the native people to participate in environmental
protection
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0.264643
.. Insecurity of the wildlife habitats of the region
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0.243079
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Introduction: Protected areas have long been considered an important tool in maintaining the integrity of habitat
and species diversity. A proper understanding of the risk factors and the importance of protected areas and their
effects can provide a better grounded context for preventing and dealing with these factors as well as plan and
managed protected areas.

Methods and materials: This study was conducted in 2015 for the environmental risk evaluation of Dena Protected
Area in Sisakht county, on the basis of multi-criteria decision-making (TOPSIS) methods. Dena Protected Area,
which is located in Kohgiluyeh and Boyerahmad province, is one of the richest areas in the country in terms of
biodiversity and covers an area of about 93,780 hectares. In order to identify risks in the region, according to
reports, field visits, interviews with experts and environmentalists and the basic information about the area, the
primary risks were identified and, with the help of the Delphi questionnaire technique based on the Likert scale, the
final risks facing the region were identified. Then the TOPSIS method was used to analyze and prioritize the risks
identified. Using the TOPSIS method, the risks were prioritized based on three criteria (severity, probability and
sensitivity of the receptors). According to the concept of ALARP, the studied risks were divided into high risk,
medium risk and low risk levels. In this study, due to the number and length of categories, the risks under study
were classified under five levels of risk, namely intolerable, significant, intermediate, tolerable and inconsiderable
risks.

Results and discussion: In the first phase, 26 risks were identified and, finally, based on the Delphi method 18 risks
were identified in the two groups of natural disasters and environmental risks (physical, biological, socio-economic
and cultural risks). Analysis and prioritizing of the identified risks showed that illegal hunting was the first priority
with a Proximity Coefficient of 0.905 and release of waste resulting from the presence of tourists was the least
priority with a Proximity Coefficient 0.212. Based on the ranking of risks in Dena Protected Area, 11.11 percent of
risks were placed in the unbearable category, 27.8 percent risks in the significant category, 16.7 percent risks in the
average category, 22.2 percent and 22.2 percent risks in the category of tolerable risks were minor in this category.
The main risks in the environmental sector, which covers physical, biological, socio-economic and cultural sectors,
which posed the highest threat to Dena protected area were: illegal hunting under the socio-economic sector;
eradication of drug crops and pasture in the biological sector; lack of support from the rangers in the country's
judicial system in the cultural sector; and impacts of destructive agricultural practices of local farmers in the
physical sector. Also, in the natural environmental risk sector, erosion was identified as the most important risk.
Finally, management strategies to control and reduce the risks were presented.

Conclusion: Results showed that the study area is not in a good condition as the result of the current management
plan. It seems the best option to preserve biodiversity and ecosystem integrity is an ecosystem-based approach to
integrated management and human society; if education and an explanation of these objectives be provided for the
residents of the region, this can reach its goals more quickly.
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