Journal of Geography and Environmental Planning, Vol 32, No. 3, Ser No. (83) Autumn 2021 1

Management Pattern of Natural Hazards with an Emphasis on the
Sustainability of Urban and Rural Settlements (Case Study: Landslide in
Rudbar Region)

Bahram Imani ' *
1- Associate Professor Department of urban and rural planning, Faculty of Social Sciences, University of
Mohaghegh ardabili, Ardabil, Iran

(*Corresponding Author Email: imani_b@uma.ac.ir)

Extand Abstract

Introduction

One of the main tasks of hazard knowledge is to study the situation and value of the human
environment that is vulnerable to all types of natural and human hazards. Hazards in the environment
are caused by the instability of the characteristics of natural environment (land surface, biological
phenomenon, climate) and human environment (security, technology, etc.), which appear as dangerous
events due to human interventions and infrastructures caused by urban-rural developments. In general,
it is necessary to take several steps towards designing management models to achieve and formally
apply the perspectives of risk knowledge and reduce and manage environmental risks. Establishment
of a relationship between the various components of environmental hazards requires the researchers to
formulate hazard trends through a model so that this complex and multidimensional process can be
easily understood and implemented. This pattern would be a theoretical and simplified representation
of the real world. For researchers, who try to understand and apply the principles of risk knowledge in
urban and rural settings, this model is a theoretical tool consisting of concepts, hypotheses, and
indicators that facilitate selection and collection of the information needed to achieve the basic goals.
This research tried to study the risk of landslides in Rudbar in the form of a management model,
including risk identification, risk and hazard assessment, zoning, etc., so as to manage and alleviate
hazards in the urban and rural areas of Rudbar region. At the same time, the roles of central
government and local management in lowering risks were evaluated by reviewing the required
measures. The related institutions have a pivotal position in the development and risk management of
this area and are capable of taking executive measures to reduce risks and vulnerability within their
frameworks, provide sustainability of urban and rural settlements against geomorphological hazards,
highlight the challenges ahead, especially from a managerial perspective, and define and present
solutions in this regard.

Research Methodology

In terms of methodology, this paper was based on a quantitative method (assessment and zoning of
landslide hazards using a network-derived decision model) and a qualitative method (development of
an environmental risk management model with an emphasis on sustainability of urban and rural areas).
In the first part, a library method, including a review of theoretical studies of hazard knowledge,
landslide analysis, drawing and analysis of related maps, etc., was utilized to develop a management
model for environmental hazards. In the second part, by combining the library and field methods, i.e.,
scientific observation and regional study, several interviews were done with the executive community
(governorate officials and district municipality), scientific community (environmental risk experts and
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urban and rural planners), and local community (natives of Rudbar and adjacent villages) to formulate
management components and analyze the current situation for developing a management model of
environmental hazards in the study area. The landslide risk zoning process was designed and evaluated
within the framework of a network-derived decision model. Assessing and interpreting risk levels via
a management model are very important since development of a model highly depends on the
evaluation. If the prevailing risk situation in a region is favorable, its management issue may either be
eliminated or appear different from the expected disastrous conditions.

Findings

In general, environmental risk management requires interaction of geographical sciences with each
other. Therefore, in the formulation and study of environmental risk management models in urban and
rural areas, it is necessary to study geographical and other related sciences along with the knowledge
of urban-rural planning and applied geomorphology. In this research, the position of each of them in
the implementation steps of the environmental risk management modeling of Rudbar region was
addressed. For formulating a conceptual model and routing the sustainable management of landslide
hazards, various steps must be taken based on the mutual and effective roles of the academic
community or researchers, the executive community or decision makers, and the indigenous
community or local people with regard to demand resilience. A wide-range geosystem, including
coastal and wind geosystems, etc., is associated with different geomorphic actions and reactions and
therefore, each management style would be unique in nature. For example, the issues of resilience,
prevention, risk preparedness, and special management capacity would generally require special areas.
In this regard, the present research as a case study examined the most susceptible management model
in the form of risk knowledge in 9 main steps (Fig. 3) through the implementation process. According
to this proposed model, the first step began with the definitions, goals, and perspectives of risk and
risk knowledge and the final step ended with a review of the measures taken with the objectives in
mind. The scientific support of environmental risk management in the forms of a study and
implementation requires a combination of theoretical, practical, technical, and executive studies.

Conclusion

Hazard knowledge is a broad and continuous set of theoretical and field studies of risk management
and executive measures. The goals and prospects of this knowledge can be achieved to reduce and
manage environmental risks by identifying and taking various steps in line with management models.
Therefore, in this paper, an attempt was made to develop a natural hazard management model,
especially for landslides, that controls urban and rural areas. In this regard, after applying the
theoretical foundations of hazardology, the natural hazards were classified by determining the
dominant hazards in the study area with the help of theoretical and field studies. These hazards were
then analyzed and zoned. At this stage, by determining the effective elements in the occurrence of
landslide risks, including slope, slope direction, lithology, land use, average annual rainfall, distance
from faults, waterways, and residential centers, and weighting these elements in relation to each other,
each element was zoned based on the experts’ opinions, study background, and field visits by using
the network analysis method to assess the performance of urban landslide risks. The results showed
that among the studied variables, the two factors of slope and lithology had the largest effective
coefficients in the occurrence of landslide risk in Rudbar region. Only 22% of the areas with a slope
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class of less than 20% was within the specified range. This is while the appropriate slope range for
urban construction based on sustainable urban planning standards is between 8 and 15 degrees.
Among other hazardous elements playing a role in the urban landslide occurrence of Rudbar region,
the lithological factor was shown to be vulnerable in terms of mass. In this region, the predominant
lithological structure consisted of periodic Eocene volcanic rocks, sandstones alternating between
shale layers, and Quaternary alluviums that were sensitive to human activities, such as construction of
settlements, intercommunication routes, etc. In the next step, the results were evaluated and interpreted
based on the status of urban and rural settlements so as to explore the areas of natural and human
geographical capacities and components of risk reduction, while studying the hardware and software
measures required by the central government of Gilan Province and Rudbar Municipality and
reviewing services before and after the occurrence of danger, risk thresholds and resilience, and the
residents’ levels of education. Finally, after achieving the knowledge of risks, the environmental risks
were comparatively studied to properly manage them.

Keywords: natural hazards, management model, network analysis process, environmental
sustainability, Rudbar region

References

- Ayala, A. (2010). Applications of Geomorphology, Natural Hazards in Vulnerability and Disaster
Prevention in Developing Countries. Translated by Reza Khoshraftar, Journal of Development of
Geography Education, Vol. 25, No. 2, pp. 14-23.

- Ayala, I. A. (2002). Geomorphology, Natural Hazards, Vulnerability, and Prevention of Natural
Disasters in Developing Countries. Geomorphology, No. 47, pp. 107-124.

- Dari, B. and Hamzeh, E. (2010). Determining the Risk Response Strategy in Risk Management by
ANP Technique (Case Study: North Azadegan Oil Field Development Project). Industrial
Management, Faculty of Management, University of Tehran, Vol. 2, No. 4, pp. 75-100.

- Geological Survey of the country: geological map with a scale of 1: 100000 Rudbar sheets. Mapping
Organization of the country, topographic map with a scale of 1: 25000 Rudbar sheets.

- Hosseinzadeh, R. (2004). Urban planning in line with natural hazards. Journal of Geography and
Regional Development, No. 3, Fall and Winter 2004.

- Iran Nejad Parizi, M. (1998). Research Methods in Social Sciences. Tehran: Modern Publications.

- Karami, F. (2007). Geomorphological hazards due to the construction and development of rural
roads with emphasis on mass movements and ditches (Case study: villages of Sarab city).
Geographical space, 6" year, No. 16, pp. 85-55.

- Moghimi, 1. (2007). Urban Geomorphology. 3" Edition, Tehran: University of Tehran Press.

- Nakhaei Kamalabadi, I., Amirabadi, M. & Mohammadipour, I. (2010). Selection of Optimal Strategy
Based on SWOT Analysis and Network Analysis Process Method (Case Study: Arak
Petrochemical Company). Quarterly Journal of Industrial Management, Faculty of Humanities,
Islamic Azad University, 5" Year, No. 11, pp. 21-34.

- Monica, M., Tomas, G., & Silvia, A. D. (2009). An ANP Approach to Assess the Sustainability of
Tourist Strategies for the Coastal NP of Venezuela. Technological and Economic Development of
Economy, Vol. 16, No. 4, pp. 672-689.



4 Journal of Geography and Environmental Planning, Vol 32, No. 3, Ser No. (83) Autumn 2021

- Rahimi Harabadi, S. (2011). Geomorphological hazards of Sefidrood valley and its impact on urban
development of Rudbar. Master's thesis in natural geography majoring in geomorphology,
University of Tehran, under the guidance of Ebrahim Moghimi.

- Ramezani, B. and Ebrahimi, E. (2009). Landslide and its stabilization strategies. Environmental
planning, 2™ year, No. 7, pp. 110-118.

- Roering, J. J., Kirchner, J. W., & Dietrich, W. E. (2005). Characterizing Structural and Lithological
Controls on Deep-seated Landsliding: Implications for Topographic Relief and Landscape
Evolution in the Oregon Coast Range. Geological Society of America Bulletin, No.117, pp. 654-
668.

- Rustaei, S. and Jabbari, I. (2007). Geomorphology of urban areas. Tehran: Samat Publications.

- Saaty, T. L. (2005). Making and Validating Complex Decisions with the AHP/ANP. Journal of
Systems Science and Systems Engineering, Vol. 14, No. 1, pp.1-36.

- Sajasi Qedari, H., Rokanuddin Eftekhari, A. R., & Mahdavi, D. (2015). Sustainable development of
tourism entrepreneurship with emphasis on rural areas. Tehran: Samat Publications.

- Sakar, S., Kanungo, P., & Mehrotar, G. S. (1995). Landslide Zonation: a Case Study in Garhwal
Himalaya. India. Mountain Research and Development, No. 5, pp. 301-311.

- Sheeba, Kh. and Mohd, N. F. (2007). An Analytic Network Process Model for Municipal Solid
Waste Disposal Options. Waste Management, Vol. 28, No. ..., pp.1500-1508.

- Yamani, M., Ahmadabadi, A., & Zare, Gh. (2012). Application of vector support machine algorithm
in landslide risk zoning (Case study: Darkeh catchment). Geography and environmental hazards,
1% year, 3" issue, pp. 142-125



e S el 5 L e

y VPO SIYA s e sl O oled AY L XY Jl
g Siagsy Wl gy

A iy b i Ve VIV 2 Il VRN ST s

) 9 G s 1P G g ek Ol b Sy e gl 26K sk

JL:}‘QJ f\.E.la.bo L j}ﬂw; .43}-04.

O gl oy syl Gimes ol &SN ¢ olazs] p oo 0aSils (plmsy 5 S5 S0 welp o5 S Hbails & ke ¢
imani_b@uma.ac.ir

oS>

s (plabs L Sl oy ol Ol ble (2l 53 (g5 Dle s 50 el e ol e oy e
de gazmn Al (Bl sl 5 Glal Gi ol e Sl bl 1alS G b pele bl ol s
ety ol o JSCES (aate slaplS Sl il e (680N ol 53 Gl s Sldllas 5 DLl
ol S e a1 sy a3 Babes ands S bl (e S s b ASSS e ol kit it
Shvarb 5 ik ddlaie 53 bl Ol bl 5 Ol bl 6 B Sl sl (e L;Larlf); we) ol 53 S sy
e 5 4SS Jle ) SaS A ad el 55 05 el b Ol bl L Lyl i b plol rnb ol bl
bl Jool i 5 55 50 bjbae ool .2l walsl Sl ble 2 e 581 s (2580005 53 2l slaslne
o) el IS 33l 5 ssmse obie 51 SOl saa &g b dn U o s A lutib Jasmet ey 5 b
Sl L slss, ol 5 6 b3 55 o3 ) sluig 26 08 5 Jdos ARCGIS L s LagY
ol s L sin rlf): WYY b A s (Ao Y0) 5Ly 5 (Ao )y V) laus st (o3 1) (oS ot
53 35 gaseie Dl ble alS Sl b Ll o b slaadlie slaaa U oS oLl alss 5 g e
(Slslads 53 5 S50 slre st (555 0 53 5L 250 I3l 5 5 Gl Dlgad dallas e Ll

A asdllas OUSL 35 sl 5 (s3lupslie Slaosed 5 o slaalen

Slssy dilate o (oIl s Lo dyl bz e S (ad Sl bl g adST slael

J}}M QJ:\M"J“};*
2252- 0910/ © 2021 The Authors. Published by University of Isfahan
This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses BY-NC-ND 4.0)

d (]
http://dx.doi.org/10.22108/gep.2021.126669.1387 +=120.1001.1.20085362.1400.32.3.5.0



https://creativecommons.org/licenses%20BY-NC-ND%204.0
http://dx.doi.org/10.22108/gep.2021.126669.1387
https://gep.ui.ac.ir/article_25993.html

VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas 1

dadie

gl s el Slusl glala s Cuglio 5 2815 dallas (ol bls 2ils sdes by 51 S
Sladndg Pl s (ame S bl #Slawl (10 YA LT ol Ll 5 a5l el oo &l bl
b Lo IG5 e et 4 (b 5 0L OF (sl plas L 1y Lo a8 5515 051 sl dlly
God) Sl 038 goa) ol Shamo U 1) Jases e Usie ol raed 5 Slil Jaes IG5 S s et
b B Sla S5 LAt 5 LU ) e L s S bl Sy S8 sbay (1744 WBIS
S (Ayala, 2002: 12) ol (s S350 555« mal) Sl Jame 5 (Lalsn 5 ¢ s Saodiy (ons peda)
L cot Ol oo Uy s s 1 Blize 5 Shas) (8 ool 5 5 Ll ilomiels slacdles s &
ATAA (52Ul oo a)) i o ks ale bl 3l Glasodon 5 ko 55 oo g al] b Laos
OTAY (e Ll YA (e S

5 Blae g5 L o (ST s 0 oS s Sl SUS ST o S Sl ks 5 b gl Ole ol 3
Golos 3 i Sl s b axlse SSUS kb Sl blie b ol (S 58 Slis (b Sla 5 el
DS e g, g3dmte GLalKS LI, alies, 5 s gl dmee i cglamals gladiul 3 51 30 Ol blses ¢ Sliwa S
o e sl B 3 55 pliea S GbLe s pls 5 St S 0 b Sl bl S b
A4S Slblse a3 5 g n sl 03 g1 Slien 5 o Lgy 5 e O b BLSI s oS Sl bls
{(Bathrellos, 2007: 1364) Jol s 555 4 oliws,s 5 G e Galams gla 555 S5 5 b 5l eslial s
L Loyl po Glwass Gblie 5o ol 5 6 bl 5558050585 Sladllas qew o 2l Obe 0l 52
Sl bl glaca ol 2als 5 ey pde jsken T es > Jlo 5 S8 coxtlis daausls g5lubb 5 glub
(Y8 AYAE ( ade) o

Ml 5 e 1 0T 51 placand b ool i (i S ol ns s (Ll 5 ) e O bl
e O U35 68 Gl p 3Bt 5 0 iR o (aslior Sl p g 0l IS st A8 o i 1 O
shoml Lapinms 535 (65l0k 5 Sl dmelr (gl py (SOSCEn ameiys 5 Al ol (oo laOlejla 5 p3 50 S
Copdis o 5528l Sl s aS ol Jb s opl 60 510 DYAA ¢ Slnd 315 asal o) A4S s
S ke odydam| bl S3Ldl 5 e 5 Sl 5 el sl i (6350 B Ll 5 b Sl pel O bl
5ol bl 2als 5 (Sobl 5 Kty 0 SVshe 55 53 sl malr S W6 wlinle 5 ol 0l
(0 :0ken) Conl Sl

Sl (S P50 55 Jal o Sl 4 il lacals sl Bl ot p s s s
Sladl b 53 Jslss pde ppo 53 45 (100 VAT OLISn 5 o) Sl s ol a5 G5 s
Ol 5 Ao e sloml Slwa S bl 55 albss 5 64 Olnstel p sln 1 godate slays sdoe gl

Syl Db el Sl



AR Sl ol e 2y 5 S IS SN s b Ol b o pde sl 0 S 0

5 Bl g5 ol e ) 5 (Bl losss il (Sl S 3185 55 saa s 4 01l s
b el el sl ans 3 (68 Dln 5 b mle s p SWS 5 Comesr Gl (LA e
i DLl Talul (7Y (0L Kan 5 Sla) ol 0l sloml Wa 3330 ne s Sl ot S5l (glos 28 T 555 (sl
(i D e (S Candy b S ezl Sel i Jb 5 b Jelge 51 36 ST s (a5
(Slelo ol asle JLLI Jalse 5 Sl g (350 i) lse o Sl o alS (i STy,
5 8Ae) Ly s yms S5 e S LIS Glaadl e s cl ) Ll S il S0l
.(Sorbi and Farrokhnia, 2018: 36; ¥ :\Y44 (O,

Sl e s Cmler 0> Ao s et Ghle 5 SO 5 suag «alelid ae cnl
3y s e S LS s s 3 age o8 @Al S 53 0 s Sl bl Al 5y s
Dslieany Sl bl (s sl 5 Gl 63,505 (6,8 JKa 5 G sl JShsbe (VY T4 ad)
s 0553 adls e gl Sl g D3 (g3date slaplS ol o5V aome Sl bloe g pks 5 JRalS
(bl e 5D Jases Sl blies SIS 50 5 suaze solie 5 il LU (050 45 3 S 5 seas Ol oo e
Ayl Oﬁ\uwﬁw_u;;}w}xpo\yuw ks, 03 ,Sd g0 b Ll (s o pde DLl (s luag
Sl m el 28l5 Ol Sl etidosl 5 (5 Gioled QSN 5 58 |l 5 Sos Glale (sanidir 5 oy
So Sl sy 5 5 Sladames 3 Sl blies [Hls gl sl 5 Sl gl 3005 s oS SIS kass
L 3 550 SLedbl (sl amar 5 il IS & Sl pla ot li 5 s b alia 51 JSCize (5 a5 ol
sl dimne ks, S s e 4 0N YA (o3l a e ) AS e OLT bl Glal zi o
S s as LS i 5 Ol io Ul i | sc] plbobal oy s SO o ss ea s Sa
355 355 1y dmelr Al U Wlater Joo s pslaad pam b beiglin 4 o)l sen cliles S Eow Olusl sloz|
Caily ol JolS s LUls Ol a3 &8 o 4 el B slazal Condly &S W5l @ saiS e
s Sl bLse Al sdamy 5 Bt Cundly SO 5l Olgn aSKol gl ool b 6, o Sl s cldS s 1
oalicl U o350 5 cilisoe Slase b 1y O suins LS5 ol 5 1l b a8 cpsens OF S ks 9505 03 50
AN Y0 O 5 o3 pwlmw) 35 Jdod 5 42 s e, 0la Sldlas

aS 5,8 0 saBS S0 Olezr 5 Ol !l 3 s e ol bls ladllas 51 8 5 S das 4w o
5l i 3, Shae oo 6 dud 5 s sladde Sl eslinud 5 lid i, el asT Bas
5 g olwlid | sl odUle Jpiie an Ol blie iy dile (3580 mes e Jise ailivlie
S Sl 2l s Ghes Sl ol 03 5 550 0 e B3R ees S 51 R b pboke
Glly 53 3,15 S St cnl s e w1, 1 O ka5 a5 550 JoSe psba 5 Sl bl

1. Guy Rocher



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas VA

u;‘J—*Ju:—‘J C)\Jbl_m C,\.iﬁv\_ﬁcu.ijjj‘ QBJJJL}‘)J d‘u})jéj@;wwjb Q‘wa J&LS} C,\.iﬂv\.a
e o=l o plasRal) s ae e bl Slesa 1 o) Sy la Wby Olgn U uS andlas | JLss,

38l

SR ewld S
ﬂﬁj)))%#é)}bﬂ&ﬁ&)C)\J,LB:AC,.:ﬂJAé‘j&ﬁ‘%)w}ﬂfﬂb)@fwuwj)
Wl o o3l el 5 oy go 4 ke 5 (bl Slalllas I s g3 e s oS o

(458 o (558 ol Jido oS 4y (25380005 O bl (gbistigy 5 (2b55) (RS sz 200 1) i

[ (ANPY S Jtos 1 g o Sl J

pols g dogd 08 A 2 sl g bl e

|
1 1 1 1 1 1 1 1
Corm ) orom )G ) ovor N mor [ omres J( e )(Foree )

l | | | | | | ]

[ yols o S (Samly 3 Iuly; oaews ]

[ s g 1a dogs 3 b Sllely f Jlast

[ 2o 2y ) laalie g A 3y ]

[ S sl LY s Tl g gal alde

N85 G 30903 33 1 AL U Sl Al Ay

S Jow gy b glaials Sl b plowil ol ls a3 ) IS

s 5 5l 5 b Sl Mo (68 el Jde ol o eddiaalllas 55 e bl (g ol b
s 01 03 i g b SIS 055 6 ol gl b e (6801 53 3 50 S blos - glas s 5 5] Cm
gwgoidgﬂ»@;fwu&vamﬁMMc,uauuWﬁosﬁ»u%ﬂ,;\ﬂj%\;@&w

Sed b et bl 5 5l glae
U ol el (2 Il 5o lns,y b B gees S5 0850555 Sl b sluaig 5 oLl sk

Dy St dnmm s Bl 53 0fisa pliwgy 5 St (18 ASU L il e i3 5 e85 Sge Jelse



V4 sl ol 2y 5 S IS SN s b Ol b o pde sl 0 S 0

S A aree 5ALSU S 83 gdoee Aol 5SS Al B 5 b A Sl eslid b s sl e 0050 )
s a3l b as e bliee S5e (glaslns 5l SVl glaa¥ g (ol s o 53 A 550 (i Loy,
SIS slan i 5l s (s bl kS el uslie cond o 5 il s 4 (slaibinlS Slalllas
L aS Jhe Sledlbl glaay da A o jn b eslanad Vil e e WLE e glaaidl 9 V:0e s 5 VYO0
o el s ) p aSs s Jie LB s el s 4 1S 5 Sl b ey 5 Ol S
Slestawl b i, ol S e sl OO 5 Blas U501 5 68 s Sl b osmoler S sba 02
Aid eSS 5 e ) OS5 Bl 038 Jule ol e 0555 len S 5 v S s jles 303
3 Lasbee 31 sl pealade jlt b ol Jsl s o ls o dlses sl a5 Jds ool (Monica et al., 2009)
5 obe e slass sl e it s Lasbae ey SIEU 5 LbLSI ESs i pss i 5 basbas 5
oS le SO i s el by e e Sle il W55 4 olg 2o (Sheebakhan et al., 2007) colaas
S 3 s 33 o Al SOLLed il i pp oS sl 5SS (gl e s le G (5 S e
3dr bl Al nl Rs) 3 (s Ganslie b (68 meendl sk ol Ole Lals) sled sl s Lo

(EY YA (sl a )

S el 5 e e Gl et e ka5 bl 03 Ghas onl Sl eslinad sl e 0l o

JJLF';U:M_?- b:;uair_i'.o)b \A&)A;;-Lfojh)‘fuw'
d‘)g)-\_i‘&:,_wé J‘ TS0 R c&‘-‘?& UL&XLEA °‘) )‘ 6‘M‘J &Lﬁé)‘-lﬂ\ib 6[.45.L.1b3 Cy&jﬁ L’ L.JJA j.pL.O |J.:.|\
03 S slacglie il @,,;y);;); ol paie Sl LS s iy Sladlae el 5l

(Y JS2) 2385 sl ek Sl ble 5 amacss o S5y Jels a5

el S s e a3 S S g
Woald s ) 30 Yl o)L Sl
Wl s Sy Sided s S
S’ 31 aleol L aal ! 51 dlols
g 35150 5l bl o 828

(\\‘"\Q LOJJJKS C-'vﬁ) J\f)}) BL 6,@.&3 Lﬁﬂdﬂﬁ} J‘h’.' CJS} x ;3& deJl:M " JS.\:



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas e

S Y C PR T PRe,
Ll 515 do 108 o 1 LT s cdnn Bl s 5os jole b jole 51 SplaS a5 s asiie do o cnl )3
5okl Ghalpdl 5 05 Sdas Sl ole G lls) s sskaieay Flays dul B 5wl iy 51 A dy e
5 amlin Gl O3 sy Sopsoa obie 5 s S Wl al i o3 DLl ISl eslital Jiagh Cows
el 53 e dle 5 Sl ey b iy s s (IS 550 0 B 51 S (ol Ol e e

ol s 4 ple 2l ST Al s s b Culgss 5 Ad Sh3ls e Slsle 5 55 LS|

Sols 5 a5 G obls,l Jls!
R [ O WA I A o e [ S S KUy P SR YV ES U
GOS El 5 ms05s @S s Aol b Lol A et eslel sl 8055 sl s sl baad = 5 ol
Gl o )3 5 gl anlie i waiS oS sbOles (culaad gt 5 pols o ) Slaaslis &3l
SIS S 358 e w38 3 55 J 28 Jlas wdit b e G Gy B s e el )5S Slas el
5SS L i S B ol Dbl 4 a5 b e cnl sl sl eds anl Bl anl s s o
e Gl Jlers 515 B S B s b bys ad g g 2 olis des LSS el sl 1S

A ealead J.pl...c u"ﬁf:" ul.bl.‘.‘)‘

oL (o) glramslas 5 (23055
53 L5 0l i 0Ll ) o aal s Yo sliad ulal ol s 0 eslizad 4l i s Al 3 51 el ol (sl
S alie p ey S S0 5 Sedl Ol e Ly Laadi 5 5 ol (J28 Sl e S L A e
Amls A8 Bl 5 IS s b el e s s AU Sl el e IS 2500 K
e e dlmasal i 5l sdialmwsany sLalss 5 il cul camlin ja slgh 50 a1 e LS
oAbl Al b Sl s ole 0o s o a0y cpl Sheslanal b L JWal s 5 s

A dpele Lo o 035 L Of gsledbe

SNl sba¥ asilal 5 gauaib
g L e Sl slawY o ol 53 558 e b e el SOT Il 5 S A e o S

o=l sl s A Gl culgns s A asill 5 sduaadb (sl glanls Ol e JLOKG (6l aS sl 4

1. Super decisions
2. Copeland



AN Sl ol 2 5 S 15 SR 5 reb Dbl o pe sl 2 S 9

3ol s edial sy e gl 4 o Jie 3 a8 g gla0ds 5 Gl |l SIS ey Sl L LY

el s 4y 5U3 55 (6 Ay 3 iyl bt suaig olg B Sulgss A s e slanY

(2hmss 5 S5 15 NG 2 ST e S Ble 2 pode (5580 (250) (AS g2 s 09 Ui
OV gns) (ol ol dmeler L alze cadlain ale o) 5 odalin sy Slbe 5 bS50 G0 L p s o o
Oless) (o5 dmal 5 ((obwss 5 (6t O saal s 5 (Jrome Dl blove OLLLi)S) pole dnalor d(adlais (55 e (5 Mk 3
Fee S s 33y g by Wos 5 e (Slaadl e s (sl (O sbre slalis; 5 Jbo s (545 Adlaie

A CU‘E‘ J,Ja’.)w ZJ)J@:A Lfk“‘.’“ Q‘J]ébw

SR, Al
53 3 Sl LS Ol (glasln S (sla g 51 (SG es 0 Sled 4 Db, Ol g (655 0 o oS JLss, e
Slaes 53 o3 sds ol ol a3 5 )13 glaslosgygloys 5 Slwn S gladae 55 5 55 ,0u Abtsy, IS
Dy aids 0 a3 00 B aids V) 5 amys 84 5 Lsid Lot 5 ais V5 am s YV B aids PY 5 am 3 T Lol i
SC8) 505 515 g Bl gy 0 e (sl sl (59 70 YOu Lo gin gl b L gl il ot 315 3,
s Qlls Jols b (glaadows 5l JSi2e Jlin S Candgn S 03 2 YO Lo se g1 L el ol (Y
dias e B8 1) 5l (e A8 sezee dtu sl 5 0 dST L O sows oS (8 Jﬁ)w\..dmmc&;ﬂw&i}
Lalae pgloma 5o a5 5,8 G 55l dels b 5 53 s gsddes Bl 4 5yt glaaials (55, Bkes

Lol by i b elie s w @mﬁjwb%:jjﬂjﬁj‘ig_bjbj‘}ééwéhb&j) S

~
dhg,,s*&-lﬂ;},ﬂuu . X
i o

J’).Lel—r).;.-g

. ws ot '
— ——_ — —

Sy — g b alyall

(W"\‘\ gé-ﬁ)& :c;o‘) b)&; btﬂ‘jj}:«s JJ ﬁ}kiﬂﬂb&\é'k C,.:.&;y .\"JS.Z

1. Raster Calculator



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas Y

s

o [ (== o [

(YA bl o &L@J c.w) Sbay, YR s ‘5\.&4.\:;4 RS JS.:»

SRy sleasl

2ws) 9 S 5 SR 5 S Sl b falS o s 58 cp s

ol 3 S (e b Bl ) sbas 1y Ui pole S Dosp b ame Db Dy e S sba
ol aallas wa3ls b o sl 5 5 ol L e Ol ble Lt e (oS Andlae 5 sl
Shas cul 2,8 555805055 5 el Simonel SR LS o sslee ple 5 QUL p ke
s ol sdsasllae slaplS 53 Laastls cpl Sl olS

L ibise folie ey G358 ey Sl bl Sl o pdte ol s (s 5 et 6 G sl o
L ol el 01 S Ly o tils il SIS 20 5 i o 3108 el ol 3,8 b L
A Olte 55l 1 G SOl S o b (g3lupslie 511 os 0350 b oo g msler 5 OB S e
ol o Jolite Kby 50 55 la STy 5 b S L s ol (b Sla gt 85 4 G Glaals (i 55 S
(S3lmpslin g amd g0 as el Sl 35 Al 5 B e R plUS a2 e Slae st (pl b 5 el
03 58S dale b glasls 18 sl Gloky e glacd b IS s 5 ool bl il s ;;ui ‘LSJ.‘.K".:“.‘.'.’:
Dbl iy Jsol b plas (Lol p8A 505005 255) (0 mte (558U o fdatons bl hass 55 e o)

A e 2



Y

Sl ol

by 5 SR IS SN s ek Ol bl Cy pde gl 2 S sk

iy g g AL

'bd‘ ol ks G pis 289,16
G i 43S S]] e
L8R
U b bl Sl il
sl 30 s 1 bl o3 43 3.8
ST v . P gl g g b bl
= .'—‘.""}."4".‘;‘)'54‘} = J)H&H_w-o,‘.‘—j;y,};ﬁu' b . PR W "J
B gy 3 b aetliyle
sl rissif sl gt
ey gtk g 21y i "
|| e n p g i s -l 0 s s b
£ Jamy b s gy § Sl et ¥ ok
R gkl e ks - g
e e i e sk e
o yuial i ps b Sl gl S =3 g
- X — A - ¥
I i 30 ke 28 (ol ol I
o glicy,- s o gl il
2 gl \.)“‘“’I'?sf" S Ol 5 st 3 gl
1 s Fa! Ul alf
. e e i
s e Wl ol s gt L G L ol i g 3
Shxecded § <o s 2 ;_Ja,,._fl;)lhl‘gbw'l
Ol s
I
Y Gl 3 gy e 13 s ol B iy
Tl g lopas s 5, U el 3 90 a
1
I — s
> ol ol il ) Slaal 3 ¢ e N
Ld

(1F48 0,15 1 ate) ol bles il (sl (2 oo 581 0SS

e bl 5 S bl Sils slaslletor 5 ilaal sl 5l sl o8 oslgnin 558 0pl e
Ol e Sl L sttas 8 ki s Sllisl s L L ale p8 350 0 3l ol iasn b olas
gy S oSl s ey Jao) (S Al s 5 50 Gl Sl cpl s a8 b gl 3
0 laci,olbe Clallas 1 poman (ol (L1 nde slas il 5 Slhe dadlls) 4S8 dalllae Sy, 5 (last
el 03 AST o pde (801 (5l 2l 5 andllas

O Slaal 5 (Sl bl J2515) b bl 1yl o8

ol 5 lmpslin 1 e bl s, Shos wlid sy as Sl blie [l Gilaal 5 51l
(A Amal s 53 (630U (35855085 5 alss 5 SE ol (I 8RS e e
Slaals 5 als 5 Sl blse (Hils 0N Gldal 5 3llpdar ae ool 3 kgl b 5 gl s Leall
Sl 4 U ol glaals L;Lar.:m.:..u oL syl s 5Ly, dddae



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas "W

4 amms Gt Ol is Ly, () L 5 O bl Coon 4y Jaoes glagiamw Ol pis Ky, A JSS
(\vas m..\s)l.fs c.'.») (g:)) ﬁ...gu" 6‘.&43\.‘.'.«1 9 Jalad Cauw

(K558 58,50 53) rmb Dl blove ghsaid 1o o8
u:")"l—”" ‘Sl 4_29J§ O g &\S_wj)) 6;@..2 f‘f 3 &gjj)}ﬁ)jﬂjjj u\j]abu 3.‘.:.0))3 J...al.> AJZJA)J”.;
e g bl o3V b Sl bl ghuaib 55 anb Sl blie guiall 4 Gloks g S 55l D0

J‘},\.I:ngjk.-.)w 63 g Ao L;il.:.%b’&-la:m

ardllas dilis Ll S blus ¢ 55 o tp g S

el I LLl g o s dilate  Lals Sl bbs ¢ 5 Glis 5 (gl Dl SaS 4 o8 ol o
S P b S A R R

S o ble U sl Sl Jaen Ol is b andllae 53 5uome sy 5 548 WA S s a5a) e
Glaslascstlo s canb s i glaclbis LaS cud b Ol bl dax3l 5 ool o 55 glas el
K U PP S o CoaSl g Ol b b mle S eslinad 53 Sl Jpol 2
Aalpt g d B8 oo 00 BB gsd g ol s S O pied pless 5 e 1 03 e g8
i ph Sy e e laantls Ol L 035w O e slaailin] S 4 3l ) dae Dl 550 oS 5
Lacdlas S5s Ol 835 = ae Ol w Glaalnl bl G Lltoas |y a3 dates >l 55 Olgn 45 gl S
g5 Sl oSl g8y 5l o m O3 laalial 5 S is e Ol 3 iy o e B s L




AL Sl ol e 2y 5 S IS SN s b Ol b o pde sl 0 S 0

el Sl aailinl e sla et la s (6 S50 0T Aa3Y 5 el o ble O oty lams D i
SLa i e 5 S patal skl (Ui oS s 5 alab qyaelp 558 s & 0lnl 5 alinbe
33 43 Sl 0l el i Jaes Sl Sl 4 panasS 5 ol s s UL elel e
o e 535 L 5sdS ol s e Jltle piS 0 AL 5 alale sla 5oL Ly, L bLS
e, bl s s b e ls il oo (goll o8 sl J= o cpl i sias,y e WL L Sl
B s dae o pds ot O, lawhinl Co e s e sghe 53 0355 e an et glawilea

.(V Jg..l) >)|Jﬁ(’l§&.bjjﬁdj€":6u'h:>“ LSJU'.’.L;J'.“:"‘”"J) L\j&ﬁ@méﬂjubf

b gy by o 8

(R \l G : R 3
| g | Sy | | el o |
e P S S ’ , RO ak M T ’ | VRN R M A ’

[ o il ][ “-.‘.] [‘-‘PH@.‘!I o ] ] Syl I o ]

(Y44 wJJJ& C:v.o) Q‘J.kla'r.e :,.m.u‘,‘_;ﬁjulsﬁ bﬁ‘”\gwwekw.\/‘}ﬁ

Ja?uc..m.u
ﬂ) CJ—‘:‘A-’MJ":"UB JJ.G)‘ o.}l.ﬁ.ﬁ.w‘L.")L.st‘) ;.})W BL uzjxjwd‘) C)‘J.bl}v.é LS-)\.\J% u\...:b.% fg w‘ BE)
sl ol o e 5 sl sy Sl ealinal b (g ped Sgad ey Sl 5e Slasbas s Ll s )
63135 e Slo pl G s ol fe pazs Sl odaliiws ol s el i Bb oy s leaslis b e o
.X_.J:ch_.:ﬁu_a)j w;uj|wj‘5>)}ﬂ.¢ w;lﬁf“.«\b‘ ‘AL)JJA)‘IQ‘CI’)J ‘5,.9{_1) C)L:l.o&)\ obu.:.w‘L{j
&_.’. ;)""."J:l—‘j"‘ w‘ L J.:.{.J: 6.)\?- wj:uf| cl.ho.)‘.} 6)Lwdl.oj.> )" s ‘L)'M'LJ:LAJ"‘ 92 w\ )" ealaal LJ C"'.’.L@"))

(\ J}J&-) Mbwd\.&u aM@lﬁaﬁL&i@&\f‘)dL&i g_,a"J.p



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas

"W

(\va4 sb.ﬁ)& C.A) Jlg:jj ‘5)4.3 d‘:'f"!d?‘J Jh’ t_,ﬁ‘g BE ol an)Uas }A\J& ‘.9’)3)1‘9 d"iJSL"J'." A J‘pb

ol ols b sl e o S
Fobe b e
able 3l sl _ slaosls 3ol sl
kol Lo )lns o g LS 5ol | s Ol ' ) Sk
LS S35 sl )
sUl
e g . «/'ViAdo /+VV40A vy . . . .
)'\ A.LAG
dfjol.‘..a f/YEEAYY . +/YAVNAQ VARARVAY *JAYYYYY o /Y \ v/0
o S5 ol
v /eQaYYO VAT RThY3 . VAAR Y . . . .
ey
ot Ol e /VUEALA AAANEA] CAVEAOY , Ay v /A . v /0
slaesls
. . . ANNZ-231 . AASAEYY JEAYYAT | AYeeay
S5
jl dols
s ) CRTTYEY VA . /AT CAYEAsY . EVAVE | N e e
aal
ool b s
’ . . ' o/eYoY C/YALVY . ARV ZAL
SUL
e S | Ay oY | NALRVSY: EAYOTY | e/vaTrYq /\40A .

[QLE ‘.a..\.'ulg.; c.'-ﬁ) Jl.ﬁ)}) 6,@.&3 u.:«}dcﬂ»} Jhr' tﬁj BL] ol an)las f,a\l.ﬁ ‘;;JJ w;‘.ﬁj‘ Y dj-\?.

el ole ek gle ane el sla S
sols 3l dlole
3l adols slaesls 3l Aol Sl s S8
Sl L jlxs s g sblas _ s Ol e ) _ '
o N S345 byl <l O
T
o S . CAYOLEA /+YA94V4 «/AYAYY'0 . . . .
jl dLols
bl AYYENY . VATAZLY /24704 ViARNY o /0 /Y0
4“'” .
o 5l Aol
YETI C/OVALYY . ¥ VY . . . .
s
e Olpee OYYYEYE YATOY FAVEYT . CAATYTY ot . Y0
slaesls
. . . ARYNZ . AL GYETAY V¥Vee 84
Sidsd
5 ol
St } oY /4 . C/YEYAVO YAYEVY . NAYYIRNY /A VOVVY
aal ol
= - .
b b e
. . . . Y +/14YY . NARERAR
sUL
s S8 ATYYYY Al . /0 CVEALYY 1 0NYA /440 RV .




ARAY

N

2y 5 SR IS SN s b Ol bl y pde sl 2 S

kel sole ek sl e e sla S5
Solbe Sl alsls
Sl dols slaesls Sl dols Sl s S8
\(A..A. L ,lee el S sblas _ s Ol e . _ )
: S5 $3555 ] SUL s
P
s g SOVAYY /e VAYY V/OVANYY /e VAYY V/OYANYY V/OVANYY V/OVANYY C/OVAYY
jl «LAU
able AVENN] VANZAREN AVENN] +/AVENNQ /AVENN] AVENN] CAVENN] ANZAREN
)”",."’”"
Aﬁhb
B S5 ol
+/+4YAVQ +/+4YAVQ +/+4YAVQ +/+4YAVQ +/+4YAVQ +/+4YAVAQ +/+4YAVAQ «/+4YAVA
5
b Ol gee ARFARLY ARFARCY +/YV 8474 ARFAREY +/YV 8474 +/¥YV 8474 ARRARLY ARFL LY
slaesls
/YVVYA /AVVAYA /YVVAYA /AVVAYA VARATR VN VARAZR VN VARAZR VN */AVVYA
Sidsd
j‘ dols
vy _ AT-ARNY] AT-ARRY v/YoY 0 AT-AKMY VAT-A Y AT-A MY AT-A MY AT ARNY]
ulﬂl
=~ - .
Aok e s
v/eYitoo v/rYito00 v/rYEE0O v/eYEg00 v/rYEE00 v/rYEE00 v/aYEg00 /eYEg00
<ULl
o S WARATEY NAEATE): WATRYEN GAETEOY | NETEeY | Vs g0y WATRYAY

331y i w}bﬁlde_?jlamTw:@%\y Ll Gae » ol oyl Q.Uﬂcmq.m_,é\ﬁ Colg s

obie Dlos 53 s oo DL pobe pl SOl 5 ol e 2 0lg a2 U0 S o baad o o 2
ey blagl ys il SL\M\:M&}U@U%C}E})HJL}E@% Soslsd 5 cad Ol e blss

05

7

o
—
- : i }
— Sl Wl Pl e S aaS
S e o

(\va4 uc.‘.;)& C«A) u’&.ﬂs}}: Séj.bu BE ‘_;‘AJALS be\:'u C,SJ J.:l:d' BE ;}a ;..3",;?} Lh}g.‘.'.n b|}g :‘“"i&‘ A Jg‘.:-

J‘Aujbw‘:‘iyfwb@%‘ﬂui“&”;MJJALWJAEML}JB&L@%‘J‘;MJ‘W
ol LSl sl ol ISl 3 i Wl 8355 ool T Sl3ale i 3 OF Lol 228 5 el e




VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas A

o=l sl s st ol rde\Lﬁa.lij L ebe s Olsn B s uii)‘("‘”ﬁhsx“‘.““;'rb ool Olpae Bl 3]
:C_ﬁw\ ol C)Ji d}.l?— DL L‘ﬁé\i‘y

(1798 65 2eie) Sliss (58 S2somns s i 2 fie aaY oo pas & Jsir
Ol o La¥ jlas

Vo 5l s s Ve B 00 dys 00 BT oys o B Y 5 2eS slie 4 o (S5 s sh 50585 ol blis |

S b Ol amma AY ol gl sl L;qu:@]a@ﬁ%ﬁiﬁﬂ Wl ol s Lledd gluaib Ao s % Ol

S ol g ol (618 Olode a5 pladusls a4 o i8S oo 13 OlBT S5 (5 me s i &S laduls

S 3 3l oly ol baaels | a8 Cusby 5 jtiy oS Olsee a0 Ol o 1) elids ol e 6 55100 S

4 aS A gduates dib Sl s Yl el L;chwﬂwﬂ)jbé.jwwﬁwtw i
el ol Gt g g B0 o8 Sk b ler 5 ol

2L ol ol (LledS s aanls 53 a5 g slaokeel ol isu an 5 )b, 3 5dea 53 ol (5,58

}J.'.)\:bQ!JJa;‘-w%ﬁﬁbéuwj‘sﬁdéxﬁ@éﬁ)\fﬁJ':,)')\ijwﬂqyd\.wlcmt}:g.ﬁ s S

sl 3 eailtass s ol lacmes Of 5l m

OB S35 Jale (e 4 bl sline Coles 5 adlaie 5o el Gladsls LS S g S w ar s L
5 ol LK 1) I 5 amd Sltl lss, (6,d 8asdue 53 3 ls 3L et Ay b bl SAS1, 53 655
ol s s 55 o5 655158 e ol 5 laVole sl b eSwanls o gil 5550 osls Slaass] S5
J&LMTdLa&M Ol ol 03 yls asadime Shast 4y (65b 5 Gl oS dias o JSCET 5550 &bEs

el sy 5 Gt Dbl g5 nl ol s i o Sdaits (W 5 Sl

Sl bl o8 Sl adlats Jaoms slags s sael 2 55 et Dl 2B aie ol (S35 5 5053 Dl blie L s
o p bl Gl s il 50l Ol e 55 S e 5l Aol BN ls a ey S5 58000 55
Ol 5 slaals (OMLU 385 sl (ot el iy anidils (5,68 55150 5l (5 a8 Jool b 0 blon glac] 3 3 et
S ol b Ll s S35 5 3 Sl a3 Sy g0 455 Dl bline S 3 ol dalgt 3 4m s 4 O bt T

RGN M‘f bej]al:u‘:).é_u

SLLL zals s uJM_fj\J;Jn.ﬂuu:.a4;_4;,-,:p.,q\i_;ah;ﬁtsﬂﬁwca“&fjwu&ij
O):AAJJN&'JJn)L.v:})&b})éﬁiwjjbbajbuujﬁ&‘;ﬂlw6‘ﬁs&)ﬂ&.f}@‘}\5uﬂ)d|u|z ’ s’}‘wu
JJ&.L;A.LBLA@\WD

Shas 3 g s 8430l Laaal T 3l (ST 5 15 0l aal ol s b (SO Bl LG slaaels Sas]
Sls g sa Laulfﬂ Vb s s 5s G Sl ol (6 R DIGLE slaasls sluas Ol S 3k slaaals
5 o) 3 edns e Bl 6 S1he sl 1 slials Dl ezl 5 555 e dials 3l 03308 5 5 e o5 0SS wlpl >

13 b R e O bl Dswa‘uu_,;,swﬂm dols ax a

- - 1€ [REA DR AR 5 “l. . &“'/\~" . _
el IS A Sl 2 AL Ol a ell cpl pecd S 1 E il 0 s Y b s




" Sl ol 2 5 S 15 SR 5 reb Dbl o pe sl 2 S 9

Shealinal b aslal 5o 5 b (s ey &Y 4 3505 slaesls 5 s (0 ($uls p e lunl el pl sl
St S 5 et S BY b 4 S e gl e s Y el 5 aalnl S (sl slaaY
ol Gl 350 sls esls LOke b s Ul 550 e gie &Y 5 5528 e Yo olisl 058, A2
= LT 8 b g5 5 Ol ey Y pl ab gy 6 s LAY B Sl gl s 4 et Gl b
A harb adle 5 ¢ gb e
Sy i > aSonh et Jie Sl el san (ol s s Jlesl 5 baaY fen S S L tasn ol 5o
G lasbins 3l oS 5 (Sl a2 ol Wl ol s 1 S blos il A28 (sl L1l s 1S IS
S Sl Lnaal T o s S o g e Ol sl S5 Ol el 0 e 5
@ aals Sl blsws 555 olss wldle 200 :SKle 5 Bl (5,8 ¢ 5 (g5 gladals Canlos ) 5Ss
o3l ol Glusgs gl b3 sdome 53 Agad e (Sl aig LB o) o b ol Jlasl Jlos, (6 gd lams o
o5 L kb (4053 Y0) 3L 5 (o3 V1) o st (o3 8) oS ot L 3bls ol ol ns w
5SS s adlae ol 53 (e bl 808 xS 33 sdoee S OIS 0 iR opl o3 edel e olg LB
Slaig 5o baas b b1 slealy 5 alss sKu o (555b 4 il S5l opes o it 1 bl o5kt
i 5 el b i 7 s (b Sm 5 ol s (G 31 el il 3L 6 Jae e st
om0 sy S Aa 5 dgy s edul 53 5 Kl 8 13 Spd e e s Kilasily 1l (e bl
Als bl a3t S 5 5o gy S 5 I bl & S5 e L Sil Asl S ey

s o DL i ) e ao e pl 5o | Db Wb e Dy 08 6 gd e

el T e
)-‘- -,
i [ Y —

~~ N
-

vde

e Ol e &35 o S AR
e A L Cen ) B A - e I B KRR EEA R IR

F e 5o S (Gud S) 5 5 P e (Pl b e o ol S e



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas Y

|
- i
i
|
[ |
i 1
|
-
o on ol o -n P! f by o
585 sesls Lk o 51 dools 2
S R () £ 51 R e Y Yy
P Jee 5o S (ol Sg) 25 5 B0 b (Pl D Sl o ol oS e
i H
i
i
| ~f
o Wt R | i Bt i
ol
no

2 s s Sl oL Sl i
Sl S reS ama (U50) YO I i SYONYrh ¥aao10r 10e—Y sty us
2l (21 6 28) Dbl 5 &1 G50 0 (SLl 5 gl pl Aab gy 55 fda S g a
PR
(YR8 i85 1pt0) 5oy (pliwsy 5 (b Akt Bpilone) b g8y 5 Se SN glaaY Wi A IS



A2

o )

g « BB |
; ’ , v I = e — '
' w0
-

5SSy 5l alolb azi @l pl 5l ol ik

(\va4q go.l.;)lgi c—.ﬂ) Jbss, s uf‘f‘-‘w‘} ,‘a’- @53 0 S él&)\b‘ 6\.&4{? W A JS..‘;B 4alsl

wuvs wun wan wan wren wan wa
" " A A " "

oy [ e s (2

yte b b s [ e~
Yo s by e - Sady < S V) e

T 14
IVK!PI " "I" RN i'l'll 'J'I watt

(\“** 40-\3)& :c}.ﬁ) wth& ZJ}-\M BL j}ﬂw} jké.- d.’.}.”% @Lé.; R AK Jﬁ



VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas \YY

3 s St 2L LS Sl Sl 48 Gl S elal b S wlE ol S sbe

el 5o 55 b 5 6 DI Anm s Slallae 55 53 S eslizal OF 51 015 o (ladlare davr 5 (S 525000

Lo s b slaals SlagssILL 51 56 sl 5 5o S plycanl 5 g 5m cal (b 513 e O
OF 51 JS8) 4wl o ool 5l U505 51 G o32ar 85 alasluscstla sualin boliss Sl

wﬁﬁ) (J.ﬁ”;""‘)") b}).&:&-ﬂ SJ: 6\.&4&0‘.\)3 eﬁ‘x}&bﬁuu @b}) 6\4&&3}‘.« iMj AR JS.:
(1744 o,

(A8 0,551 oK) () Aoms) (litials iy s 5 G sSams DG O jgloms VY IS

Sbagy dlaie pliwy; 5 G5 5 g Bhes Sl ble ki 5 2l ey r\f
5 6 el 45 5L et U bl ms e 0L sty s il 8 S pb0les
sl 5 cmns 0S| laling) 5 Lo s) (5 83500 Sl el Ll S oy lons o Baas dils 23380 e
Mozl 5530 5 (glecals Jilos Jalos o Jls gy iiie sl 5 5ed omlp 45 das e 0L ol ol ok
S Lgurlf); ol by 35 aalllas ailie (pl 55 ab Sl ble 2 pde Sldged Sl 0¥ 5 L0513 e

b8 el 15 e ol bl JalS gl Slidl b oA b slaad



AL Sl ol 2 5 S 15 SR 5 reb Dbl o pe sl 2 S 9

bl alS b il i b b (slaadl je 1ot oS
s St ey Gy S i e S bl 8IS (8 e S S B sl
Cotlid jpitean g el S o d S e et Sand sy (5SSl el sy Ay b
oS Bl s 4y as iy, ke (slanls slaptog b g0 585 Bl (oad o3 Sla i3 s onds

Sy el Dl bl 4 anb la STy s 5 550s (0l ol

S bl Sl Ll i o b (sl o c0iia o6

0 Dbl als ol olhe Cuands Sl o Jlag, adlaie 5o Sludl QL3 s b b glaad e
(b Ol bl abida el dalllae 555 (DUl 4y adlaie OLSLu 3 5 mee o 2o 1) Wl e Waadl 3o -]
5 Jlail S bl oL 53 il et 5 (5 Sy K33 e Adlate gl s 5 (556 Amslar O3LE 25 ol
jjla}(,f LlE s Ol e é\y}:)l{.)j‘) adais OLSLe (ol O b b 03 SO s o S sl

Sl U con) ol bl 2alS Gl 6olBle 5 5 ol Bl il Sldged 5 DLl exia o8
(oo oo 5 555 0 o
365 adss ol oY (Jlazl Sl bl s s drelr b b 28l dalllae 5 o 5l e
ol g3l slie oo s 5 Lo 2S5 55 6050 el LS 3550 (Ul B 5 (6513l 5 DLl s oy ke
G 3 g8 5 s s f (p a8 5l i Sleoslads sk 03 S 5L (Ul Ble S s ol leses )
oo ol o 1) olant] gl Kal, 5 auS andllas ) Sl blie ol s g plican] s 5 ikl wod b s

Las 3 b
AU M e i -
A fend g e DY
L8 A s d Joile
~ - 4 M M e bl et i)
11ty sibeie
b iwat 1)K e g B e e e ':‘:;m:
e R el et ot WM"»QM‘ E —
[ e g s ity ol '
s Hapoledd oy 44 O SRl A el AL gty A
ohy oy gy olhn gy Kol penl gl |
I 1 3 ) 4 g pns ww“‘“‘"'“
-t ) o et b b Ko ol bl paticimndie salibes o300 vy e
e ok e ‘l-u-wﬂ..ﬁ-‘#."” l
e S e s e W PyTER, b o,
o T g G b o et 24 A M.:::MJ::
””.‘rw.‘ - L0 st Y/ J R i g
L e i
VA o = |
. Wty g e iy 0 ) e iy ot
el il ot pae Al b g b iy sl :
\
o = ]
ol ol s RS Saal G 3 dliwd - .

(W44 o, i) Jbsss (abws) 5 s pd Akt 53 Shagn sladl b Gdae (salgidy (B pde G S




VErr 5l O oyled AT by FY Jle (asee s p,00 p 5 Wlas \YE

baslging 5 (6 aom

=l Sl b bl Slas 5 gk Sldllas 31 glate s 5 03 28 de sazes Ol ble oy e
5 wlobid (e Ol blswe o i 5 JfalS j g biea (Ll Slsllledia 5 Glal G wY o
Dbl Jhils 53 53,208 Dl b e S sba el e sla SN sl S (s3date slaplS 515 S s
OS5y 5l ol 5 IS ol s Bl 5 Dbl 5 sduagy ladie 5 55 o DB S L 4
e 3o Silwdids 5 oLl O3 5 By O o LSS oy ol Sl scud eals S5 5h cou oo |
Sl (o) (o 5 s Ll 5SS Sle g ge sl 3 L5 nl ol 0L
Sl Ll s a8 ets s (650 et ot (655 mand (ladibe S eslinal by (553 e slaz
el S by 8 68 (ALS i et (L (e ate D315 5y

=L (b G SaS an a S50 Slouls 5 55 Sladlas 5 e ol oY aas ool 5
S 3t odalie eSSl b L3 s e w05 ke ik Dbl DB b 6 S0 008
Slodl edalisay sl rs = o 5 o1l 5 5 LT & s e 4 e Sl bl jaasiie 5 Sl
el o3V ol sdias Sl Sl bl L 850w 5 2alS 6l Jams (Y 5 Sy e o e s diaplla
sdalwsay (slaesls Jodow 5 a o 31 ey G law i Bl g 5o 1) 3550 2358 ses Siassh
5 ok ol Bl B das Golas 355 Jasme B L1y s A5 il 5 A8 ade A8 ) LT 5 3505 s
il 5 OUIs Blam sl sl egd BB 5 lazi,0le D) pony &5 5 cnl 5l edas €l ) 63,08 Jb e
AL axdls (g3 18 sslinal 5 3l ol o]

5 S Slallas 5 1S Sl 50550 55 el s s S Slisg ol gs sk es o
e gl 5 G (Al S S Gl AR 05 s ek Dbl Sy e gl land 0L
(b Sl bl luaib ( ulide bl (s b Sle 811 5 S0 5l e el cnl 05 555 s Sl
Ot Lyl el D3l G 5 Jolo g e Dlble ul (e ddlas Ll Ol bl ¢ g s
wWllw 3L Kl (8l 0l (5 v S o ol (B3R e e 585 s Sse olis
ssliul 33 5 Gle ol 5 Slllas iy OLalidylS S Jleel b g Sme S1he 5 anl ol (oS 51 alsls
i D QLS a8 slos p paie 8 SUUSS 4 o ol (83 055 5 40 oo a3 5 )
DL gy St AR e g8 s Sles

it 53 s e (i S35 5 et Jele 53 el s (Sl aze Ola S5l LIS salwsay
YV L dopn Vo Sl S ol b bl g &5 08 w0 eilandls [lagy (6 e HA e b g8y 03 e
Sl e las lubnl bl Canbie Cod &als &S Col J sl el sddandllas 85 gume g 51 Ao s
S Sl 3 0L g g pm cnl 45 ol okt el a3 45310 b aryn A (s slaslasesle sl b



AL Sl ol e 2y 5 S IS SN s b Ol b o pde sl 0 S 0

Sl a1 i Jele Olisss pliwss 5 s LA med B 53 S0s lie bl ulie Ol s
93 ol SlaassT G |, e (g5l sl ailae ol 53 .ol ol o3l OLES pdbcwnl OF (glos g5
Slacdled s oS s e LSS (5508 sl 5 b slaVoke sls b glaSimanle (o sl
©3L) Combo oy Slen S 5 sl 5 620003 LT sleal) 5 Leale S el aile Ll
L s idas g g andllae gy, 5 (6o GLealn S and s L (s A o 3 silalsay ol il
Lallas o oLS (il 53 353 (3lSTy Sl bl 2alS Sl 5 aeb Glilar oo b slaadljo slaaius
(s oy G5 s 5 oISk b OOS (g lwl) (655 0 Sdsn 55 5,550 (ul3Ble 5 5 ol Pl Sligas
5 &ilpslis slae g 5 ;o slawlonl o 385 51 5 i 3 Slolbeds 53 (5 S5k (slae st
e S0 Slallas 5 Sl L ol bl (25l 2S5 Glual 4 plaws Colgs 5 andlas OLSLe 55 gl
A2 ke s Jasws O blie o e gtens

S e Dl ble 2ls fassy cnl s Sl st (AS 5 S w3 el rash mlE S sk
eddplonil Dlalllee I as ol Jm s pl el 05,5 o) (e D51 5 Sl 5 bl e o
Al 5 alleds S et S 5 o sladibe S eslinad o3 baair 5 S 5 B yo e Sl bl Bie s
o) gt A gy oy e I ol Al tis Jases Sl bl e gl ol 2l la Kl 6L LT
sl (glazd 0l Slalas La3ls 55,8 s

AE 9 s i Loy Al Jases Sl bl sla Shy bl oolgiin (ke S andllas ol s
i (§ pd st A g L3l 0L & e (5831 sl 5 oLl S a andlls ) (slaassly
Sluaib (ol bl ulid s, ol fﬂ} S el Cils 1) ol bl cows pl G pde U155 ol OB,
Ole e Sl blse J,28 55 6,050 laesd 5 Ol b o pde glacd b ool bl gdoag (o bl
Sl 0¥ Il b5 0 o ke D) ens B3R ey Sl bl (gl (o p e S 53 amen 05,8 Oy g0
o=l 5 S e SLdl 5 ek o e onsh e laadl e Slo Sl pde (S0 B s Siass
L35t ol e @le cnl a2l (53 s pamie Jils o blon g5 oo 5 05 4 S a3 5 aedl g
CiS Ol o bl ool sl sz a8 b s Sliesy 5 et ol 0o I sla i e gl aS sl
S5 o odss Glusoleds glae sl Ssal ) ot i s gluag 5 b oLl bl Slalas s 5u-
xSl bl 2 pde (65 S gl 5 s s sl e 1 O e 0l sl 5 ode glaOli ¢ s
ool ool by B3R

3 pd e Sl 5 cla,Kaly 5 baslgiy andlas ol laasl slue

il 53 oiea e s w5 cmal st Sl S Rals gy et ks il by ol @

J)L«uda LSJ)J"” \) Jl}!.é J:'.’.)'.’.J"“ &Lha):.‘.:r



VEv s a0l F oyled AF L Y Jle (Jaowe 555000 5 5 Wl i Y1

S 34281 laalome 4w s 5 SlayOleds UL 4 LS 5 6 B Do 5 A Dbl @
A Bl il e s el (5,0 cnl b 35l e ssasy s OO L adlate glalins; 5 Loy,
s Solwesly (e slas S5,

S s s Dl ss dilae OUSL 55 sl 5 Sl bl 5l (6 K S skteay bl Sldged ol 03V @
pph a5 s sl slealS s 3 b

3hemanass Slallas b 5ls Sbosy (glble b (WS (gl o5 54 (655 0 Sdss ol 2l DLl @
S0 amloble st Kb 5 Slesolds Glaesd b ol o pde S s olad 0551 s
S

Gblie 5 5 ol (o0 OLSLe 5 01 K33 5 (sl sdimsjllin 5 250l slaypds p ol oY @
Syh s s b e A s

Dy Sy 5 s 10 00 e Dlble e el B s e S Olg s 0L o
Olali )8 g 2 pde b S Oas ol 21 5 olwesly 5 e |t 5 Jate Sladllas dis il Oloean

Sy e el G A oIl s sl eV laaes

pbe

L 5l S s 5 il 53 ek Sl bl (55 J 5555055 e sl 2518 (YAQ) bl 1 VLT
oo ¥ s Y0 5555 Ll am (35 sal L Ol i Lo dex 5 cnm i 53 gla, 038 55 and
AT

e SLEB Ol Il Sl Ol g g phe Gl LO0TAA) (glge ¢ Slaind s 315 anal

las N Jle bl i (gt ol a5 Ol e 53 Wl g ey 4 <50 .(0YAY) (o, l8T (o lal
NNV as XV

0o DLl Ol sl Sl el pke 3 Gatos b, (YWY (e sk sl

e LS Ol g8 (Jsl Ol (Jasee O bliee Jdow (VWRQ) (o s (B ¢ Jedw (5

S gy Sy S s 3 Sy 4 Fely 5l end (VWA Oleml sl jom 55 e 0552
o851y g e 5SS s o pde o Jlad OEI5T 28 ks dres g5 555 165 90 nlllas SANP
N =Vo e sl Voo, Ol g

L0 s gy 55 dam g 2 OF 13T 5 35500 550 5858590585 S s (1Y40) cnes 53Ul 2 oy

N 6[:.9‘)&} bjjf ﬁd‘}@-? e@\b LmA‘J.:‘ Lw:l?ﬁ ch&b sl ‘6)}3}3‘)}/1)3) :C:..iv‘)).ﬁ .«L:u)‘ wLM;)LS



AAA Sl ol e 2y 5 S IS SN s b Ol b o pde sl 0 S 0

Anlllas <Ol Sl b ol 53 ey 555 2 pbe 3 9 5 et (VYA s (s3LT 0 o
st 5 o al (ol lataly sl (550505 5055 dnd ) 53 (S5 Dy Guab Bl g 13535 50
(b Ll o5 S

D239, b (S A S (RSP 85 slesgdone (WYAQ) cails 535 e sbeal s 0 2l
OY=8) Law F 5 lad F Jlo b Ll i

by S Vh ey lde b by A58 538 el me s Ol

Sbsay &S VYo i b 1S 5 AEE (43S (gl patd Olejla

2 ALS Aol a5 ((V740) 35505 (gdge (L Jle (o dl S5 (ool e (g ,IA3 il
o DL O Wl ol b, bk p aST L o Kis S

SLS o ST L by, slealy Aam g 5 colu 51 36 K588, 0085 O blies (1TAV) Ly b oo S
Ml A dla (oLl e gLad (O w Oliw g slalinyg; 165,590 andlan (3L sl 5 (gles
N1 0-AO Law

§olradzr (6 S el (5Lt 5 SN (glamslie o550 (1149) ((sge 6 p Bdled Ul (535 m ¢ Joke gos
Gmial 5 Wi 568 Ol g 15055 K gad o i i omey b gduaig ;3 CODAS 5 MABAC
i) Law b ke XY Jle o e

Ol o83l DL g p s S (5 S5 P800 85 OTAY) (ral ol oo

O ol8ils Lzl g s Pl (Dl bl s (¥AE) ol ol ¢ s

A 53 ey it daig 5 2Ll OTAY) s ($3L A e (e (loy ol (oo
MANY jao d sled (A4S iP5 85 G asn A Jdow dul B ) eslaial b Lo,

ddos sl s a5 el Sl L(VYAQ) (5 on ) g gdades chanms (30T sl (s ((63LTULS a
(s ol (STl cammy 7y S 5 1655 90 Aalllae ((ANP) (glaSd Judow dul b 55, s SWOT
YT Law ) bl @

33 la m0beiy gl pile r.g,,_ijl S5 S 0T (Lo adle el (e (ol ¢ mes ( Sles
A dlw s Sl bl 5 Ldlam S )53 5 20 8 13,50 Aalllas £ 558 e g 8 ot shaigy
AYO-VEY Law X 5yl

Ayala, LLA., (2002). Geomorphology, Natural Hazards, Vulnerability and Prevention of Natural
Disasters in Developing Countries, Geomorphology, No. 47, PP. 107-124.

Bathrellos, G.D., (2007). An Overview in Urban Geology and Urban Geomorphology, Bulletin of the
Geological Society of Greece vol2007 Proceedings of the 11" International Congress, Athens, May.



VEv s a0l F oyled AF L Y Jle (Jaowe 555000 5 5 Wl i YA

Monica, M., Tomés, G., Silvia, A.D., (2009). An ANP Approach to Assess the Sustainability of
Tourist Strategies for the Coastal NP of Venezuela, Technological and Economic Development
of Economy, Vol. 16, No. 4, PP. 672-689.

Roering, J.J., Kirchner, JW., Dietrich, W.E., 2005). Characterizing Structural and Lithologi

Controls on Deep-seated Landsliding: Implications for Topographic Relief and Landscape
Evolution in the Oregon Coast Range, Geological Society of AmericaBulletin, No.117, PP. 654-
668.

Saaty, T.L., 2005). Making and Validating Complex Decisions With the AHP/ ANP, Journal of

Systems Science and Systems Engineering, VVol. 14, No. 1, PP.1-36.
Sakar, S., Kanungo, P., Mehrotar, G.S., (1995). Landslide Zonation: a Case Study in Garhwal

Himalaya, India, Mountain Research and Development, No. 5, PP. 301-311.

Sheeba, Kh., Mohd, N.F., (2007). An Analytic Network Process model for Municipal Solid Waste
Disposal Options, Waste Management, No.28, pp. 1500-1508.

Sorbi, A., Farrokhnia, A., (2018). Landslide Hazard Evaluation and Zonation of Karaj-Chaluse
Road (North of Iran), International Journal of Geography and Geology, 7, Issues 2, Pp 35- 44.



