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Abstract This study has been conducted on the eastern region which parallel to the coastal strip in the 
northeastern of Libyan coast encountered between Bomba bay in the west, Mousaed in the east, Jaghboub in 
the south and the Mediterranean Sea in the north, between Longitudes 23̊  10'' 00' and 25̊  15'' 00' and Latitudes 

31̊  50'' 00' and 32̊  45'' 10'. The objective of this study is the assessment of geotourism potentialities of some 
locations such as Ain Al Ghazalah, Wadi Al Sal (Tobruk), Wadi Abou Al Gomel (Tobruk), Wadi Al Raheb 

(Kambout), Wadi Rezq (Al Bordy), Wadi Al Sawani (Al Bordy) and Al Jaghboub Oasis. These geosites denoted 
by GS1, GS2, GS3, Gs4, GS5, GS6 and GS7 respectively. In this study the matrix models for geotourism 
potentialities analysis have been applied for the different geosites according to a certain factors and values 
that varies from location to another by using the geosites assessment model (GAM) with values index range 
between 0.0 and 1.0. Also SWOT (strength, weakness, opportunity, threats) and TOWS analyses have been 
applied to evaluate these geosites to achieve sustainable development. The GAM model of matrix consists of 
two groups, main values (MV) and additional values (AV) that representing an indicators of assessment. The 
results obtained from models analysis revealed that there is a variation of potentialities between the studied 
geosites according to indicators and subindicators. Throughout the GAM matrix analysis based on main and 
additional values, the seven geosites are represented in three zones of matrix, whereas, GS2,GS4 and GS5 in 
zone Z11, while GS1 in zone Z21. The other geosites GS3, GS6 and GS7 are represented in a good locations in 
the matrix, and this is attributed to their higher values of MA and AV. On other hand, the three geosites GS2, 
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GS4 and GS5 have a lower MA and AV values, so they are represented in zone Z11. On the basis of these 

analyses for the studied geosites it can concluded that these geosites regard as an important location of 
geotourism in the future if they are taken into consideration as a natural resources of sustainable development. 
Keyword: Geotourism, potentialities, analysis factors, analysis models, sustainable, development. 

1Introduction 

 

       

          

      

         

      

.     

         

        

   

2Study objectives

9 

2 

0 

4 

3Materials and Methods  

1.3   Study Area 

     

    ,      

     

   ̊ 23 ''10 '00

̊ 25 ''15 '00̊ 31 ''50 '00̊ 32 ''45 '10

GS

GeositeGS1GS2GS3GS4GS5

GS6GS7

9

9



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                210 

1  
 

2.3 Methodology

3.2.1SWOT

SWOT

TOWS

Strengths 

WeaknessOpportunitiesThreats

2.2.3(GAM)

(GAM)Geosites 

Assessment Model

Main values (MV)

Additional values (AV)

MVs

Indicators

VSE VSA

VPrAV

Functional (VFn)

(VTr)Tourist value192

Subindicators91

30333021301330.1

90331

2 

𝐺𝑀𝐴 = 𝑀𝑉 + 𝐴𝑉                                 [1] 

𝐺𝑀𝐴

𝑀𝑉Main indicators  

𝐴𝑉Additional 

indicators 

𝑀𝑉 = 𝑉𝑆𝐸 + 𝑉𝑆𝐴 + 𝑉𝑝𝑟                      [2] 

𝐴𝑉 = 𝑉𝐹𝑛 + 𝑉𝑇𝑟                              [3] 

𝑉𝑆𝐸

𝑉𝑆𝐴 

𝑉𝑝𝑟 
𝑉𝐹𝑛

𝑉𝑇𝑟 
𝑀𝑉

𝐴𝑉𝑀𝑉 = 𝑉𝑆𝐸 + 𝑉𝑆𝐴 + 𝑉𝑃𝑟 =

∑ 𝑆𝐼𝑀𝑉𝑖 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑆𝐼𝑀𝑉𝑖 ≤                [4] 12
𝑖=1  

𝐴𝑉 = 𝑉𝐹𝑛 + 𝑉𝑃𝑟 = ∑ 𝑆𝐼𝐴𝑉𝑗 , 𝑤ℎ𝑒𝑟𝑒 0 ≤ 𝑆𝐼𝐴𝑉𝑗 ≤15
𝑗=1

1                                                           [5]   

𝑆𝐼𝑀𝑉𝑖 

𝑆𝐼𝐴𝑉𝑗                

1GAM3

Main values (MV)

Scientific 

Educational/Value (VSE)
3033021301330.19033

9

2

0

4

Scenic/aesthetic value (VSA)

19920466



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                211 

6

.

0

Protection (VPr)

1

93

99

9233939323231313

Additional values (AV)

Functional values (VFn)

9

21920466

01920466

4
933

9331313212111

123

6

Tourist values (VTr)

.

0929224244040

1
13

1323231199

93

99
1333

1339

930333

930333

93303339330333

92

90

94
13

211393211931

91
21

9321193919

3.2.3Critical issues 

(CI) and positive values (PV) 

(CI)

Soil Contamination (Sc)

Water Contamination (Wc)Waste 

Drainage (Wd)Visual Impact (Vi)

Impact (Gi)Geomorphological

42

6

  𝐶𝐼 = 𝑆𝑐 + 𝑊𝑐 + 𝑊𝑑 + 𝑉𝑖 + 𝐺𝑖            [6] 

PV

GvLv

HvAv

Tv0

𝑃𝑉 = 𝐺𝑣 + 𝐿𝑣 + 𝐻𝑣 + 𝐴𝑣 + 𝑇𝑣            [7] 

CI

PV0

𝑇𝑆 = (𝐺𝑣 + 𝐿𝑣 + 𝐻𝑣 + 𝐴𝑣 + 𝑇𝑣) + (𝑆𝑐 + 𝑊𝑐 + 𝑊𝑑 +
𝑉𝑖 + 𝐺𝑖)                                  [8] 

23



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                212 

ValueScoreCI‐1. Land Pollution

4

0

2

9

3

CI‐2. Water pollution

4

0

2

9

3

CI‐3. Waste disposal

4

0

2

9

3

CI‐4 Visual influence

4

0

2

9

3

CI‐5 Geomorphological influence

4

0

2

9

3

ValueScore PV‐1. Geological Value

PV‐2. Landscape and Ecological Value

PV‐3. Historic Value



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                213 

PV‐4. Archeological Value

PV‐5. Tourist Value

4

GS1GS2GS3GS4GS5GS6GS7

1.4Geosites 

Potentialities 

4

       o o 

     o  o o 

     o  o o 

     o o o o 

     o o o o 

     o  o  

  o     o o 

 
o 

1.1.4Geosites

163

43

2

2.1.4

1

1



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                214 

0

     

23

3.1.4

6

2

4

4.1.4

63

1

   

4.1.4

6

4.14

.

   



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                215 

   

2.4SWOT

StrengthsWeaknesses

OpportunitiesThreatsSWOT

SWOT

TOWS

1 

TOWSSWOT

SWOT

TOWS

TOWS

TOWS64

SWOT

Description

Internal condition 

Strengths

Weaknesses 



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                216 

External condition 

Opportunities 

Threats 

3.4TOWS  

TOWS

TOWS

6

4

4TOWS4

Internal condition

External 
condition  

Opportunities 

StrengthsWeaknesses

maxi  -SO strategy: maxi 
 

9

2

0

4

1

maxi  -WO strategy: mini 

 

9

2

0

4

 

Threats  

mini  -ST strategy maxi 

9

2

0

4

1

mini  -WT strategy: mini

9

2

0

4

4.4(GAM)(GAM)Geosites 

Assessment Model



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                217 

Main values (MV)

Additional values (AV)

0

.

303903

9

GAM
Total values

Geosites

GS1GS2GS3GS4GS5 GS6GS7
Main values (MV) 

Scientific 
Educational /Value (VSE)

   

Σ

Scenic/aesthetic value (VSA)

Σ

Protection (VPr)

Σ

Additional values (AV)
Functional values (VFn)



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                218 

Σ

Tourist values (VTr)

Σ

0

GAM

GS7GS6GS1

.064.0026023

GS4GS50001

0006

GAM
Main valuesAdditional values

Z VSEVSAVPrΣVFnVTrΣ

GS121Z
GS2 11Z
GS3 22Z
GS4 11Z
GS5 11Z
GS6 22Z
GS7 22Z

GAM 

Matrix1

GS1GS2GS3GS4

GS5GS6GS7

1

Zones Fields

Z

11Z12Z13Z21Z22Z23Z90Z23Z 00Z

𝐺𝐴𝑀 =  [
𝑍13       𝑍23     𝑍33
𝑍12       𝑍22     𝑍32
𝑍11       𝑍21     𝑍31

]  

1GS2GS4GS5

11ZGS121Z

GS3GS6GS722Z

GS6GS7

32Z

21Z

GS1GS3GS6GS7



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                219 

GS1

GS2GS4GS5

11Z

4.4 

 Critical issues 

(CI) Positive values (PV)

1

39032

 

GAM 

9

Geosites

Critical 
issues (CI) 

GS1GS2GS3GS4GS5GS6GS7

CI‐1. Land 

Pollution
9 3 93 3 9 3 

CI‐2. Water 

pollution
9 3 2 3 3 9 3 

CI‐3. Waste 

disposal
3 3 2 3 3 9 9 

CI‐4 Visual 

influence
3 3 9 3 3 9 9 

CI‐5 

Geomorphological influence
9 9 2 9 9 2 9 

Partial score 3 1 8 1 1 4 3 

Positive 
values 

 PV‐1. 

Geological Value
0 0 2 2 2 0 0 

PV‐2. Landscape and 
Ecological Value

0 9 2 2 2 2 0 

PV‐3. 

Historic Value
2 9 0 3 3 9 9 

PV‐4. 

Archeological Value
3 3 0 3 3 9 9 

PV‐5. Tourist 

Value
0 2 2 9 2 2 2 

Partial score1171244911

8444437



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                220 

93

4Conclusion

- 

 

- 

9033 

- 

 

-  

- 

- 

- SWOTTOWS 

SWOT

- TOWS

- (GAM)

(MV)

(AV) 

 

- 

 

- 

GS1GS6GS730033003

3001

GS6GS73001301GS1GS7

3002301 

- 

 

- 

GS63001

-10

-5

0

5

10

15

GS1 GS2 GS3 GS4 GS5 GS6 GS7يم
قي

لت
 ا
ت

لا
ام

مع
م 

قي

مواقع الدراسة

القضايا الحرجة

القيم الإيجابية

النقاط الكلية



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                221 

GS130.6

GS1

- 

GS13061

- 

GAMGS7

GS6GS1.064

.0026023

GS4GS500060001

- 

GS76091GS31061GS10012

- 

GAM Matrix

GS2GS4GS511Z

GS121Z

GS3GS6GS722Z

- 

GS1GS3GS6GS7

GS1

GS2GS4GS5

11Z

- 

-  

 

9GS1GS2

GS3

- 

GS1GS3GS6GS7

- 

GS1GS6

- 

GS3GS1GS7

GS3GS6

4Recommendations



Geotourism Role As One Of Sustainable Developement Factors                                                            Saleh et  al.  

JOPAS Vol.19 No.  5 2020                                                                                                                                                222 

9    

 

2     

    

 

0 

4 

1 

6 

 

References 
[1]- Vujičić, M.D.; Vasiljević, Đ.A.; Marković, 

S.B.; Hose, T.A.; Lukić, T.; Hadžić, O.; 
Janićević, S. (2011) Preliminary geosite 
assessment model (GAM) and its application on 
Fruška Gora Mountain0 potential geotourism 
destination of Serbia. Acta Geogr. Slov., 51, 
361–377. 

[2]- Hrnjak, I.; Vasiljević, Đ.; Marković, S.B.; 
Vujičić, M.Đ.; Lukić, T.; Gavrilov, M.B.; 
Basarin, B.; Kotrla, S. (2013) Primena 
preliminarnog modela valorizacije geolokaliteta 
(GAM) na Deliblatsku peščaru0 Zbornik 
Radova0 20 Stručno naučni skup0 Zaštita Prir. 
Južnog Banat. 2, 59–65, doi:10.1515/geo‐
2018‐0049. 

[3]- Danijela Vukoičić, Radomir Ivanović, 
Dragan Radovanović, Jovan Dragojlović, 
Nataša Martić‐Bursać, Marko Ivanović and 
Dušan Ristić (2020) Assessment of 
Geotourism Values and Ecological Status of 
Mines in Kopaonik Mountain (Serbia). 
Minerals, Mars 2020, 10, 269; 

doi:10.3390/min10030269.www.mdpi.com/jo
urnal/minerals 

[4]- Aleksandar Antić, Nemanja Tomić, (2019) 
Slobodan Marković, Karst Geoheritage and 
Geotourism Potential in the Pek River Lower 
Basin (Eastern Serbia). Geographical 
Pannonica. Volume 23, Issue 1, 32–46. 

[5]- Dobrila Lukić, Marko D. Petrovićb, Darko B. 
Vuković (2118) Potential of geotourism for 
regional development: the case of “Iron Gates” 
park in Serbia. Geographical Institute “Jovan 
Cvijić”, Belgrade, Serbia, R-Economy, 4(4), 
158–166. 

http://www.mdpi.com/journal/minerals
http://www.mdpi.com/journal/minerals


 

 

 


