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Abstract

Geomorphological hazards are considered as one of the environmental hazards that can be
associated with many losses. Many areas, including the southern slopes of Alborz, are
susceptible to a variety of geomorphological hazards, therefore, this study investigates the
hazards of vertical displacement and landslides in the urban area and urban margin of Lavasan,
located on the southern slopes of Alborz. This study was carried out in two stages, in the first
step, to evaluate the vertical displacement of the region using the Sentinel radar image and
SBAS time series method. In the second step, the geomorphological, geological and human
parameters as well as the fuzzy logic model and ANP are used to evaluate the potential landslide
prone areas. Thirdly, based on the results of the vertical displacement assessment as well as the
potential assessment of landslide prone areas, hazardous areas of the study area have been
identified. The results of the SBAS time series method show that the range of studies over the 3
year period has been about 12.4 mm uplift as well as 103.2 mm subsidence. Potential results of
landslide-prone zones also indicate that limited northern study areas have great potential for
landslides. Also the results of the evaluation of the hazardous areas in the study area indicate
that the landslide susceptible areas of 30.1 km?, Areas with displacement more than 45 mm
26.27 km? as well as landslide prone areas with displacement more than 45 mm 6.97 km?.
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Abstract

Floods are a common natural disaster that can endanger urban and rural infrastructure. The purpose of this
study was to prepare and analyze the flood risk map of Khancheh and Baronagh villages along a part of
Suk Cham river. First, the topographic map was created using Google Earth and Global mapper. Then,
using a topographic map made in AutoCAD Civil 3D software, the surface was created for the study
interval. In the next step, using the constructed surface of cross sections, longitudinal profiles, river
channel, right, and left flood banks of Suk Cham river were constructed in AutoCAD Civil 3D software
environment. To simulate floods at return periods of 25, 50, 100, and 200 years, the cross sections were
transferred to HEC RAS software. The Phil-Steiner method was used to convert the maximum daily flow
rate to the maximum instantaneous flow rate according to the P-value of the Kolmogorov-Smirnov test
(0.9). The results of flood frequency analysis showed that Pearson type 3 log distribution is the most
suitable distribution. Based on the results, the flooding level for the return periods of 25, 50, 100, 200
years was 0.77, 0.9, 1.15, 1.47 km?, respectively. According to the flood risk map in the 100-year return
period (high risk area), about 41.5% and 4.5% of the two villages of Khancheh and Baronagh had at
moderate to very high risk of flood, respectively. Establishing coastal walls and organizing the river along
the river route through these two villages is essential, which can mitigate the risks of floods. The use of
prepared plans for flood control measures, flood forecasting and warning systems, flood insurance and in
general for structural and non-structural flood control measures in the region is recommended.

Keywords: Flood risk map, Khancheh and Baronagh villages, Hydraulic model, AutoCAD Civil 3D, Suk
Cham River Watershed
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Abstract

Mass movements, especially landslides, are among the most dangerous and harmful environmental
hazards that have accelerated in recent decades along with human manipulation of natural systems. The
aim of this study was to evaluate the efficiency of Sentinel 2A object-oriented image processing
technique in identifying, detecting and zoning landslides in Shahroudchai catchment area of Khalkhal
city. For this reason, landslides occurred in the region were first identified using object-oriented
processing and then the study area was zoned in terms of landslide risk using the network analysis (ANP)
method. Elevation, slope, flow direction, vegetation index and Sentinel 2A image were used to extract
landslides; Field studies have shown that the existing landslides (81 landslides) in the region have been
identified and extracted with 94% accuracy and 91% kappa coefficient by object-oriented method. This
indicates the high ability of object-oriented processing to identify areas prone to landslides. Then, using
network analysis method and using 11 parameters of elevation, slope, slope direction, land use, geology,
slope length index (LS), topographic moisture index (TWI), canal power index (SPI), distance from fault
Distance from the road and distance from the waterway, zoning of the study area in terms of landslide risk
was done that according to the results, 39.13% of the lands in the study area have a very high potential for
landslides. Also, a significant percentage of landslides are in the high-sensitivity class of 50 landslides
(61.72). Therefore, it can be said that the accuracy of the model used in landslide susceptibility zoning is
acceptable and good.

Keywords: Landslide, GLCM, Shahroud Chai, Object Oriented Processing, Network Analysis
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Abstract

Iran is a country that is faced with storms, thunderstorms, hail and floods every year. Therefore, in the
present study, the temporal and spatial distribution and synoptic and thermodynamic analysis of the
thunder storm occurrence in a large part of the Iran have been addressed. For this purpose, the data related
to days with a thunderstorm of 20 synoptic stations in the eastern part of the Iran and geopotential heights
(hgt), omega and specific moisture content (shum) data were used during the statistical period (2010-
2015). After extraction of days with thunderstorms, ArcGIS software and IDW method were used for the
temporal and spatial distribution maps. Then, using GrADS software synoptic maps were prepared and
analyzed for different levels of atmosphere. Also, for the thermodynamic analysis, the Skew-t charts and
CAPE and PWAT indices were used. The results of the temporal and spatial distribution have showed
that from Jiroft city in the province of Kerman to the high latitudes in April and May, the highest
frequency of thunder storms is observed and to the lower latitudes from December to February, there are
a lot of thunder storms. In the northern part of the study area, the most frequent occurrence is in the spring
and in the southern part of the region, the most occurrences occur in the winter. In total, in all the study
areas throughout the year, there is shortly thunderstorm event. The results of the synoptic analysis also
showed that during the days with thunderstorms, the negative omega and the ascending and unstable air,
and on the other hand, the influence of moisture on the atmosphere of the area and the placement under
the cut of low and the front of the Trough, conditions for the occurrence of this Provides a phenomenon.
Investigating the skew-t charts and the CAPE and PWAT indices also indicate that there is more humidity
in storm day than the day before the storm and the instability resulting from a severe convective rise
(about twice) on the day of thunderstorm.

Keywords: Iran, Temporal and Spatial Distribution, Thunder storm, Synoptic analysis, Thermodynamic
analysis, skew-t
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Abstract

The purpose of this study was to investigate the relationship between Eurasia-Northern Atlantic
Blocking with wet and dry months in Iran. The research data were included monthly rainfall of
43 Iranian synoptic stations, geopultaneous height data, and Blocking components from 1973 to
2018. To study Blockings, the Blocking Index (Bl) was used; ZSI index was used to extract dry
and wet year months. To investigate the relationship between Blocking components with
drought and wet year, Pearson correlation and multivariate regression were used. The results of
rainfall data showed that dry months occurred almost 3 times higher than wet months. The
results showed that Rex and cuts of low Blockings have the highest strength and severity in the
North Atlantic region. The study of the monthly relationship of blocking components with wet
and dry months showed that the relationship was more frequent and significant in the months.
With the abundance and severity of the scouring of the trolley, they have also increased and
whenever the intensity and abundance are less. Wet year had also dropped and dry months in
Iran have grown. In terms of location, the nucleus formed between 30 and 55 degrees north and
+30 to -30 in the Atlantic area have had the greatest effect on Iran's inclusive wet year, because
the formation of blockings in the blue zone and more power to affect Putting the lands on their
path. But whenever Blockings are formed during 50 to 90 degrees, the drought has increased
more. The results of multivariate regression test between blocking components and wet year
(drought) showed that the effect of blocking components on Iran's wet year was about 96% and
drought was about 84%.

Keywords: Blocking systems, Bl index, wet year, Drought, Iran.
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Abstract

Iran has a comparative advantage in consuming fossil fuels due to its vast resources of fossil
fuels. Consumption of fossil fuels may lead to the environmental pollutions. According to
international organizations, carbon dioxide emissions in Iran have been increasing, so research
in this area is important. This study has investigated for the first time the carbon dioxide
emissions from the consumption of small fuels, including coal, oil and natural gas, for the
period 1982-2019 using the long-term memory method. According to this study, it is predicted
that in 2039, the carbon emissions from coal consumption will be 4.8378 (MMtonnes CO2), the
carbon dioxide emissions from natural gas consumption will be 594.2 (MMtonnes CO2), and
the carbon dioxide emissions from oil consumption will be 353/95 (MMtonnes CO2). Carbon
dioxide emissions from natural gas consumption will be greater than the emissions of other
fossil fuels. Carbon dioxide emissions from all three fossil fuels are projected to increase by
2039. Emissions of carbon dioxide from 2039 solar will reach 169701 kilotons, emissions of
carbon dioxide from energy fuels will reach 78769 kilotons and solid fossil fuels in 2039 will
reach 3605 kilotons. Emissions of carbon dioxide from energy fuels to fossil fuels increase.
Water evaporation will increase in 2030 in Iran and the Middle East. Rainfall in Iran and the
Middle East will decrease in 2030. This research will help policymakers to adopt more effective
policies to improve the environment.
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Abstract

Precipitation is one of the most significant elements and phenomena of the climate.
Understanding precipitation and identifying its changes is one of the first steps in environmental
planning based on climate knowledge. It seems that the trend of time series of precipitation has
a nonlinear behavior rather than a linear pattern. Therefore, in this research, the aim was to
examine the spatial distribution of the frequency of annual precipitation in the northwest of Iran
in the statistical period of 1970 to 2013, using linear and polynomial patterns. In this regard, the
data from 219 synoptic, climatological and precipitation stations were used. The results have
shown that linear models are associated with many weaknesses in detecting the annual
precipitation trend in northwestern Iran; In a way, according to a linear model, the precipitation
frequency had a significant trend in only 21.82% of northwestern Iran. While, with the addition
of 2 degree and 3 degree models, the trend of precipitation frequency in 83.1% of the region
was significant. If we consider the model with the highest degree as the basis for selecting the
best model in each pixel; then, the trend of annual precipitation frequency in 6.4% of
northwestern Iran has a linear pattern, in 10.7% a pattern of 2 degree and in 66% a pattern of
3degree. Also, Lake Urmia and the central mountain range in the region have played a clear role
in the diversity of the spatial distribution of precipitation trends. In a way, it is the center of 2nd
degree trends and at least a large part of the linear trends around the lake and in the west of the
central mountains.

Keywords: precipitation, trend, polynomial regression, northwest of Iran.
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Abstract

Reducing the vulnerability of cities to earthquakes is one of the objectives of urban planning.
The urban road network is one of the factors that have a significant impact on the city's
vulnerability to earthquakes. It is necessary to study the vulnerability of the urban road network
and to plan to reduce this damage. This research was carried out by a descriptive-analytical
method and using the AHP multi-criteria evaluation model, with the aim of evaluating the
network of urban roads against earthquakes, in Imam Khomeini street, city of Ardabil. The data
collection method in this research is mainly in the field and the library method. To assess the
vulnerability of Imam Khomeini Street in Ardabil, five criteria of density, construction
characteristics, natural factors, accessibility and degree of confinement were used. Type of
materials, number of floors of buildings, ground floor of buildings, compatibility of uses, the
criteria of natural factors including the distance to the fault and the distance to the river and the
access criteria include three sub -criteria of passage width, existence of intersections and
secondary roads and access to rescue centers. Imam Khomeini Street was divided into nineteen
sections and finally the scores of each section were overlaid according to the criteria and sub-
criteria in the form of Expert Choice software and the final street vulnerability map was
produced in the Arc GIS software. The final results indicate that the highest level of
vulnerability is observed in the central parts.
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Abstract

The earthquake in Kermanshah province, which occurred on November 12, 2017, had
unfortunate consequences, and this was due to the lack of preparation and planning necessary to
face with such event. Therefore, non-resilience to earthquakes is the main subject of this study,
which was conducted in a qualitative approach and based on Grounded Theory. The study
population was the key informants of Ghale Shahin village of Sarpol-e-Zahab city (15 people)
who were selected purposefully according to the nature of qualitative research. Data were
collected using semi-structured individual interviews, focus groups, direct observation, and field
notes. For the validity and reliability of the research, the validity of the findings was obtained by
using multiple methods in data collection in qualitative research. The results showed that factors
such as lack of social capital (33 repetitions), poor economic situation (31 repetitions), lack of
awareness about earthquakes (9 repetitions), loss of life and property (16 repetitions), mental
health problems (44 repetitions), disputes Ethnic and tribal (40 repetitions), and lack of access to
equipment and facilities (18 repetitions) have caused the earthquake victims to have
consequences such as family problems, health problems, acute psychological problems, loss of
work motivation culture. Therefore, in this regard, it is suggested that the authorities should use
psychologists to create a sense of intimacy and empathy to be able to increase brotherhood and
solidarity among earthquake victims and strengthen social capital.

Keywords: Resilience, Earthquake, Local Communities, Natural Disasters, Kermanshah
Province.
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Abstract

The possibility of an earthquake in Tehran is a serious concern in the country, and management
of this risk requires organizational resilience of responsible institutions. Among these
organizations, news agencies are the main members of the country's media ecosystem. In this
regard, four news agencies Fars, Mehr, ISNA, IRNA were selected as the most popular news
agencies in the country, and the data related to 58 indicators in three dimensions of
communication literacy, information processing and structural-organizational processing in
these news agencies with the methods of observation, interview and questionnaire were
collected. Questionnaires were distributed among 341 employees of these news agencies who
were selected by census, and eight of their managers were sampled purposefully for interviews.
For observation, a complete description of the observations was collected according to the
guidelines prepared in all four news agencies. Qualitative data were analyzed in the form of
deductive qualitative content analysis and quantitative data were analyzed using descriptive
statistics. According to the findings, although Fars News Agency had comparative advantages
over other news agencies, all four news agencies did not have the necessary resilience against a
possible earthquake in Tehran. The strength of the studied news agencies was in the field of
information processing, but in terms of communication and structural-organizational resilience,
there are several weaknesses that need to be addressed. The results showed that the situation of
the main news agencies in the country in the face of a possible earthquake in Tehran is not
suitable and news agencies as information and communication arms in managing the crisis of a
possible earthquake in Tehran need to strengthen their organizational resilience.
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Structural-Organizational Resilience

*. E-mail: salavatian@iribu.ac.ir Tel: + 989203099434

How to cite this Article: Salavatian, S. (2021). Assessing the organizational resilience of the main news
agencies in the country to deal with a possible earthquake in Tehran: a study of IRNA, ISNA, Mehr and
Fars news agencies. Journal of Geography and Environmental Hazards, 10(3), 181-213.

doi: 10.22067/geoeh.2021.68125.1008

Journal of Geography and Environmental Hazards are fully compliant
@ @ with open access mandates, by publishing its articles under Creative
Commons Attribution 4.0 International License (CC BY 4.0).



http://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.22067/geoeh.2021.68125.1008
https://dx.doi.org/10.22067/geoeh.2021.68125.1008
https://dx.doi.org/10.22067/geoeh.2021.68125.1008

o 3 Tur
_\"},\.Fs‘: ol
$

Creative Commons Attribution 4.0 International License (CC BY 4.0)
Geography and Environmental Hazards
Volume 10, Issue 3 - Number 39, Fall 2021
https://geoeh.um.ac.ir
d | : https://dx.doi.org/10.22067/geoeh.2021.68125.1008

W NI Gao VErr 5l o g o 6yled s Jlo (e O blie 5 L i

‘;:.AJ}; Jlae

O s Il A5 b agrlge sl 5588 ool slags,l S 53 Sl 0Tl Srori
(u‘"JLé 9 0 Ll (Ll 6\.&:6)‘)?}:5 :AJJUM.‘-JJA)

Ol e e sl ol il 5 bl eaKiils cilay o e 03,8 cilay o oo (6,55 =" 0Lk 55k

VNN g b VIV RS b AN tdl s b

o hS>

L3l o blie nl Oy S e 5 ol 5538 53 st 1SS 5 (M 0L 55 335 g 585 e
Olgeas Lo IS o daolole cpl a3l sl Ol o o pds 53 Js slaslg Sl LS)JT‘,)U
Ul sl g sl (3155 5 Sler il cnl s dten 5538 (Sl (i ST ol (sLae!
OA L Jas s (slaeals 5 s Ll anlllaes ) 50 Ol s 558 Sas 1S 5t o bl Ol s,
! o3 Slslem bl 65510l 5 Slelbl 655Iols (bl 6510t dn aw s Lasls
b sl bty 5 amloas b gla gy S a5 Gl O pon sl S
W55 g ek Sl (gledpled ) gots oS Lol S opl i QLSS 51 8 FEY s baaslidon
Gl Kds (6,50 e aaLss (6l edis i, 4 s Lol Ol e 51 6 coia s =5
G5 2 g a os eddang glaialy Jadly s ool Slialie oS Cis 5 55 oalin
Sleslizal b 5o oS sbaosls 5 k3 A4S (glgme Lo 25, CIB 5 S laesls s Lwicv,

RS- I NGOV VRURS U Bp-3 1 SUP RS B PO PN WH R X Ve WO S WO S P P PO -

Email: salavatian@iribu.ac.ir CAYA Y QAETE 1 s st 5 )

Palas ol 4 pla oo
Slal a5 L agrlsn gl 5538 ol slas,l58 0 Slosle osTol o (V80 0) L 2ol 0L oo
AAN

https://dx.doi.org/10.22067/geoeh.2021.68125.1008


https://dx.doi.org/10.22067/geoeh.2021.68125.1008
https://creativecommons.org/licenses/by/4.0/
https://www.orcid.org/0000-0003-3894-2792
https://dx.doi.org/10.22067/geoeh.2021.68125.1008

Lol st Jlel adids e o3 o3l oIl IS 1 e a bl cdls a1 8 s bl
Goslol n s Ll s Slelbl 6,510l isn 5o andllass ) go glacg,l S o b alais il
O by Ced AL oS 5503 55 a8 o 3 (s3date slacins Jlojlam 5kl 5 b |
Ol s ezt b5 ol 55 5588 Jool slagg ) S o Condy 8 ol OLES s 550 pluidl
I35 Ol Sy e 53 (B 5 SlaspUbl lassl Olsean el S cnl 5 o cnls

s 3 Sl )5l ot O et ez

o Y N e PV B N s A e S NP P L Qe JUE S POS T PR U
PPRVIR|

o P e by Lo Jds 4 ool a5 sy Bld 4 5 b Dl bl plsil g 00
S o3limasl) S 43 5 b L s 3 a5 et 0o s 5 U B iS5k ey
O gms L3 a3 (Gla,y 538 o Siaians sy Ol 5538 L(WWAO (g 52,5 5 (3Ll o5 17T OSes
W w08 05,5 b Wlleoa— ol ad s oS (655 085 513 L Ol (Y40 (Ko b 5 0Ll slo) 355 0
S iP5 5550 50 0 en Lo 530S 55 (VAR (i) o3 S o ) i b 220, V0 (S5 4 305
A s Al 5 4 ilS am o La IS ol s ode Sl o 3l s s s e LS O
Sl e 0 JLad Sy pam 3 Al 13 g S e (g 0skS 100 plad B Ol a5 01,60 53 S s S
a5 01 5> Sz A5 &Sy AST YAV LK 5 i) K55 0 O 53 Sop 35 ey
a5 S5 O b Sl 38 4 2 5 05 e salis ab g e OB Sl shae slaalias IS s ol
031 OFRR (rh ) 0o & O ol (Salol o 03, Ul s 5 330 o 5538 )3 s Sl
£ 5528 el 4
Oy Jo3 O S e 3 g s S 31 (S8 Gk 3105 ol 05 0L e (Sl o (6l
Sl el 43 S 15 4 535 90 s ke S 5 3 (5051 psgde 05 8l Dol (Sae (55l
35t 5 85w 5 A0S ailie pualans b sl oy S L oS 33le g0 3B 1 Olojlo b anslr 3 3 6 ol Glaaras
Lo S 53 e b 5 il e Olasle Cands Sl agee BT Al (655100 sl
ilisee ole 3 s L OlLg e eler! (gl il (Ve oA QOLKan 5 e pleKe) el by 5 odimn

5 Sl Glosln sl am ol (sl 4 o3 (55 T e 31 (G 6 358 00 Sae

1 McManus, Seville, Vargo, & Brunsdon



AY e 35S Jeol Gl St Slesle (o5l i o2 Jl

Aien (Lag )5S o slazl (g5l sl g s ol sl A 3 S ol (Y0
o3 Ol Lol 5 55 (W40 (93 5ne 5 OLIGLo) Ly o gmimn ole ladiles; Ol s Lol S
Sl 3 e e Ol Jsb 53 ST slllolbl 25 a5 o 5 i 0350 e lll 51 30 ol g
e Sl Ol 1 6 s b 31 (oLt 155 B iz Waily 4y sty [t DAL (35 S
T rt.@y L Slellbl 5 S gl 315 Ol el il 5 o Ll S o(Y o0V S D) s sl s
A JleladJs 685 &g 43 oS Ol 4 5 LB 4G el sl 5l a0l w0 gl Sal s S 0350
Ol Js 53 Ladl 55 s abais bolas o 538 Lol 5 s (glage)l5S o Ol G a0 O 0 ks 5 O
A 3y ableile 5 Olosle Jai LG staes 5Tl 535 Ol 1o 3 i ccand (01,6 ) Jlex!
Sl 3 m & Ly el 5 L il b axils 3 Shae ozl o glas

Sl Ol 5l s Ol L QL) ctins s 51 555 Sl (55,5 sl St ol (o
Lol ol 3 it s (05l 5 Ol (o 554G Al i Sos SUSCE s L i IS
o3 oS Sl O s Liodan S Ll Ol g g ke 53 e 050 S Ol Lot B il gl S e S
Ol slag )5S e sl (51l tomn dis alad ol G 55 s pl ) a5 LS dal g
— okl (5l 5 (el sl a bl (g5l (0188 OLKas 5 (5,08) anb bl s
Jlazl a5 ol 53 a0l (6550l Olian 5 35 o oo Lol 5 lol g o B (5155 £ (o3l
sl s s 8 e ie Lagg 55 ot ol Slosle (6u51cb 3 b 5 Cins bl 5 0l s Ol
Pl 00 5o OV JL) o2 Ol 53 65 350 Sy (55 358 o 5 LS &5 i IS
L ol (s 5 (G b s dgon a8 o s e s s g Sl

53 0l sl 55 Slosle (sl Jiowi sla ol Olse b glandlas (1WAQ) OKan 5 (g i3
3 Ol Lol Gloslr (5551 Shmian (gl el &l Goa b G ol isls pladl (b (5Ll
03 Jdosisan s Ad oLl s g, ol edliiad s el pl 51 CSG 5 el Olgs S 5 b LW
g SUle ol l il sla ol 5 bs (e 2 5 390 (Suome 5 5L UMSUS a3 ol s
B 5y Do s B 3y 5mn 53 DLl )S s plasl ) S o 5 050 Slasss Gl plaaslin
Ve Gy o aS sl LS ams s e 5 ds s wuﬁ«ud;t&ifw\ Ol 5 (L 5
dglo s LSJJT&TJD)) ( slelbl LSJJL.;U» (Pl LSJJL.;{_?» Ax 0y LerliVE LB s atli s

1 Lee, Vargo & Seville
2 Li



o 5 o ba ame S ble 5 L3l 2 \AE

ozl ek (SLl 3 5528 lagsl S ol sl Stomion (61 (8= Jlo3lon 5 153 3 (5551l
SR

oLl e Slaslw (5551l o S s Jde 50 Ol b o (YY40) Bl 5 e
Sl bl ol s Sl slaols o Sl glaad jo iamis (gla a5t dn Jie & Oy (52 0T sl
iy Gloln ()51 5 g o slad Ll (gl (5 a8 Olgniy 3l aslizal b 5 (65510 o ggie il (o
ot LT 8 S LS 4 0L (5l et Ol ey Sy e Olo3ls 53 1y el s 5 iy e ) 3 Joke
Ol il 5 Laesls Jdos g (gl ga3 SG 5 Ogn3l Sl e asb s CIB s Laesls L;)}T@?jt
SIS Ulse o 55 0T 51 Sl OUT gy laaly s S oslizad Oy il 3 i3 olonrl sla ol
O ol s 2 3l Ol 5 0352 sy (s 2590 Sl 53 018 (1 6 Ol g ke Dol Sl L
S Oy tgorl e 53 OIS (Sl Olje b a5 (AT 5 (200 0o b Sl Jlosle (51
Sl il ("“‘”"“

a5 aboas odaliio (o5 4 0350 53 Slasle () 5lbn Ol b adlas 3 (Y40 A) o slacSCo
5430 0ds ;S s dm ;e aS Gl S sy 55 55 sllal B e pyge 5 53 1 Olesle Ve
ol o e S e (320 ROR Ulgie o Jlasle (65510 s (gl 1yl a3 10 Caas
ed Gl i byl g plican] e (arsy 3l 8T el

ool (o3l (31l alie 5 (5 xS o3l sl Ll anms 50 Ol b 1y (glasllas (F0AY) O,\Sen 5
g 1y 35 el Byl U3 a0 53 5 gl Olojlas (ol (gl s aS 15 (Yo r A (o 5laSe) ROR Jue 5 sl
JLS sy Als an 5 a0l sl QLS 5 Ll Ol pde b amlias 5 (&S 25 3l esliad b 2l (6 i)
s 3y ae Olasla W 3 3 Y84 51 o S5 b ) Je ol (sla el 4 55 S go ol 0 1l 3 a0
e o 45 103 S WS ROR e 1y o Sase glaaxli oled 5550 o adsl o=l o 55 a0l Lisls 13
CKMO o o ol o a0l gdms adom o 55 0l il o 5lecSo o 4 (65510 BU Jule ol
L ol 5 3o A L (S5l Sl day 53 b a0l (Sl 5 Jie alghys 48 izt La st L G
A &l adl 5o 0

=S Slallan 5o O s (Sl lalllas w55 5050 ol Smtl o) Jio oS s o DL oy (oo

1 Relative Overall Resilience



VA e 35S Jeol Gl St Slesle (o5l i o2 Jl

S el @il s g B ol 655lab o gl s B e sla e ls 4 S ol o
L;\J_gg_é_Lb'wsl_x.3|l_fl)é.,\,e(\\‘"\‘\)ob&ujdjﬁ.whv\&h{Qidjjﬁ}gpudwdﬁgﬁ)b;

-ul_? JL’U‘ cwb}-‘ LELAC_‘,ﬂJ)b:A th.b 4 J..ob- ;)':"Q)J”i B S J\."OJ; 4\5‘)‘ d‘]ﬁ‘ LALSJ‘Jff} LSJJTUU Lf’li))|
Lo ol b Sl 5 Slellbl ( byl gl

(Y O, 5 5,8) bags,l38 5 sl ol bl sl ik baasls -\ Jyas

el b -
S el ks Sl eslind
S5 G 3 gl OIS -
s G b Sl 55 5 ol 2 oslel g DU e 5 sl s w8
SIS ol aline Sl 5 oL i‘:
ol Glapt G b 5l Slosglbl OIS S 5 gt (Slas IS 5 L LA ¢
58 sl Ul IS Lol o b 51 bl %
2

@B s ln e (il 5B (e

s 5 slazel 5550 sladilay 5l Lot il ys

O o b bl ) Lo ISl

sesls &by

olellbl

Sy S Cand g0 035 O llae 5 e

SIS

Slelll sl 6}5 Olndy

Laosls (g3l 43

Oloslo 3l st 3 alays o 555 Slelbl b,
s bl s Slellbl (g 5lue 005 & é
(HTML BasiC) oluis culw 35 &
) = s S sla by a s Ol '
o 53 G0 S 4 g A O -C
g disen (glaoias s g o 3l eslinad & e Colo 4 g 2es e
&yl 4 Jlasl
Slescatle glaasl ol 333 ol 21 5 cale, Olestlor 5 o3k (! 0355 ke o3l (53bp slin E_
. — - - £
bl a5 b (g8 e cens ol BUl SlKe b g 0351 (poul 5 o sllas I
o3l gl <
S » g
_ . ¢
ool d S Gl U8 4 KeS LUl 655 sl ‘e‘.
dad 55 e U 5 i g Laim Ul OLS IS 5 O ke <,
D Gl S AT At St S Bl 4v ) (':_
. )é@}ﬁ)&})bctﬁ)\tubljfgi
Sk Sy 475, _
LS ) gkual (gl 1l ] o sl
oS gkl (glajl bl 5 Ol s 5 .
B e a3l (gl sl ol 5 ool 5 S %.
Qb.f}@lﬁw‘qdéﬁa&&:&b}&:& Q.
- ole sl e Sl s s ;
Sl 5 Sl 4 s BT 5 o e
Q:LBJFJJ&‘%JC}L»Q&A A}ﬂl{

Sl

LSy g pide




s D bl 5 L s

AN

byl )

B

slaf

S5 Slaen L5l s

GilwKn o) i 4 el o8&
_;;‘.il
w29 0 Jlos ool Olader
Oloslo 3 bl 55 s (slaolaws 545
e
Sl

ool OB G g by mend 5 S el pe

b U g
el U S 5 4
Sl 5 Sloyolal ad ol Ul 5 -
Sl s
ol G Ul S 35

el 5 Sxd S s

SIS a5 5

e w3 B gl e e s S8
LS)JL,)U B
sl s 4y 2l 5 (53l oSS
o rK;A oo lasl S5 V,.AL &y Sl
Ol
3 O she oy Slazel iy s 5
S8 5 0K -

30l JI3 5o b agrl s 5 STy
O 3 il o g
OUghe oy 5> Dbt J 28 5k 55
bl
e Ll d 0 gy Sobel

e ool 5 5L el

sl K b

Olojlr U3 s LIS 5 5 OLS IS g
)Jg‘ﬁ@‘ﬁ)bjsjwf‘p\x@k}iw
e
o O3 Gl ey ao s Ol 05 S eslel

352 3

Olejle S3luS 5 5 (il Sy O
Sl ol 5 i Ol 03 UL

Sl Gl S (s

”\x&u;

Bl Y

el 2 p JbE, a s s
S 55 Obojlor 4y bgs e Slellbl -nials Ol
Ol sl

Oloe b agrlse sl b Jaall) giws sl
agrlsn Shisel 5 shoyss sl sle oIS 5

ol b

5 bl b

o

Oloslu s Jale e

Oy S ke (a0 95 5 4

O Ll 52 658 Slse pte
2O bagrlse Gy Joo gl o2ils

f)lﬁjL» da.w

Slesledl

Olosler 55 Slas IS (6,5 55 5
Oloslus ol 586

S i sl Kl O

A 53 Osdlled 5o S ol 3l s g
LS)‘;ST =
sho 53 Ol slas s 6 S 8w
BB L dadipn Ll (550 S

S 3SR
Sl




VAV e 328 ool glags S e Slosle (gisTol o o2 Jl

DRI

aslllans  go aikaia —\-Y

3 S 5 ol s Dl e U adlaie 5 Ol 55 )5 ol st gutigy Slewdi Gl S5 Olg
Jrd gla JS 555 b el 5 Ll Condgo danl s 555 o o gimn 5538 5 )5 Gls g
5 OT O bl s STy (sla oS Sos 5 b Bl sz psls oS5 S (65 eslio 0L Jlot oS O mmad ez
23,8 Jlis OS5t ) Al (6 i Sl 0 Bodd ol S0 e sadl ) 6 85
P55 Jail S s 52 055355 (i oS 5 208 ol abs Camer 4 5 L iaes
Aalpt sy o3l Jle s ol ey Sy 5 cndliS dalgt by Sl BB 5 sl ol
Dl e sl a4 WOT 1 Fage 5 anr g5 3 dome LB i 51 S a0l ) ol Ol ey Lol O 5 s
s oS ool JUS A 5528 IS Sl bt 5 el sl a ) DTl 3 5 g
el S 503 oS S5 O

A.JLE.AJ)}A 3.5‘9.’990 ;é,!u—\ JS..’&

oI5 s VY

o gl Gl ol bl (03 )8 (Gla b S ol Mos o 5 g £ S ) Sl s
5l ol plowl s anlllas gy 4l ha g el ol eslinal oS 5 ass 5l 3 O il
DR ol sl A oslizal odalie 5 anl kit lades a-las sl » (2, ¥ 5l Laesls L;,j@? Gl
il iy 48 55 QEASES 8 SIS s la Shas bk e JI5e 05 Lol I3 Ty Jania
Jondly ss SO (i (Glodalin (gLaesls LSJJT@"-' Sl g ol (8 jas gb 0 o S il Ll
L o o O iy Sldaline (155 5 o andllas (gl 45 55 0l g odalie glecal



{..@J;d.gé)u.,‘: u’a@@blﬂbujl:ﬁ‘j*} \M

Slesli ol U alzs 3l ol (glaesls ( 45 jisu 5 a8 Gl o3 gy oy gn oo Sibsh 8l e
Jeos el e o alllaes yge a6l (S GNSSS Guled 5 ld AS Gl oS
o o i JTOYVA (o Yer0 Lol 5 Sbs) alls Culds glomme Jdos U s 4 (gl s
S el il o glaoslel al o (Yo oA T KIS 5 ) el e LS5 5158 5 ailesl (gl
Pl ) 55 iy ol 53 035 e s a;u@j@? Sl Sl paans 5 03l L;”ch, o0 4 Of s
laasil (g ISUS adlosle al> o 53t osbel Ol pe 5 b slaalias (gl Cilisen asliin 53 5 AS el
s b e Sl el 5 18 5l Kites aalllas 5550 B jme Jual S pie oS 550l L
Sboadze s slal o 5l a3 SlUshe 53 Gt ol 53 SOTR (o Y)Y (g3 ,8) s 3 3 (5!
i A e 3 S Cll (YA (6 ,8) awb b 3 01l glags S ot Sl (sl o (5 I
3 e G ol 534S 355 0 iS iS558 ey b e as SIS Al e s by Of LS S3
lesls [aasin ol 55 momen (el okl bals gad 3l eslizad b 5 25w 8 Cio s LB s S ol (g 1808
Sl s oS i 3l A0 Glaesls 5 il bl 5 anlllaes 50 a sl RS sbas edalie 5l U
3l o g alis (s ¢ sl 0l o5 o S0ke e (53l pelie 3l oslinad b anlllans; go s
wtld e OSUSS laadlie 53 (55 5 hns (slas) g0 ol plis 53 B o gl 3 OISl ol 5 sotel anlllae
Sl BUs Ol Aadia (6,84 gas iy @ 4Bl ot lades glaslas jise 55 OEUSES i L5
5 AT ()5S 55 e ol zils anllass yge (gl 8 5 53 (6 able Jlw 0 Bl Olio) Ul
5 e bl D) (6158 5 8 3l 8 St amma 3 3 IS 5 (S 5 S Slat b ]
L Ol eyl

(O ks 5 ) addllaes ) o G F o Sl K& 4 Gatos O W gdabias Caed -V J >

OB phalas C SN OB pdabas oo SIS
bl (50155 o ol e O lae )
- Ll IS st o Oslaa
bl (SIS 2 (3 ke Ul I8 55 3 Osloe

o b SIS s BUI e ,
Ao SIS 2 S L S ke A — o
o IS e 5 Oslee

1 Hsiu-Fang & Shannon
2 Elo & Kyngas



A4

e 35S Jeol Gl St Slesle (o5l i

-2 JL

w\gﬂfé;uol_ﬁjgru}.x_,ie:m\djthJo)rijldﬁfdﬁdlg—gamh@ﬁG)'):L;lﬁ

BLE e Sl gl Sl 53 1y L8 T (o penme 8 diatls y Wateliiin eSS a4 dagg)l S

(BM““ “dudg c&d) (J:AJ}':‘_SQS ”’U&").} O@MCASJL:J CJW’ : —Y JJJ’:

# b ook bl

doys | oslaes EW- Y Sldas A2y A | deoys | sl

- - - - - - AN A 03l Grasly

tNVE | T OAN ot goN | Y4 | to/e | to 03

oV | oYY Al YA otV |tV | Ve | 1 3y

Veo | g Voo ay Voo AV e 4q s

- - - - \/Y | Y Y 0315 ey

¢V oY Van A . . | | Jl Y 6 A
Ye/E | oYY YA v YWYy | oYy |y JLT b Yo
Tve | Ye \ YA Vo | e | I | T JL YA Gy _
YYE | Yo WL " Yoru | oYY | gws | gy U & Jlave

Voo | Yoo ay Yoo AV e a4q o

- - - - - - Y Y 0315 by

¥/ Y iy ¢ ¢V § \ \ ohes

¢V oY Ve ! WA § § S8
oA | oYY £Y/0 g ™ LA I AVIN B A b yl5 Sz
e | Ye Al YA SEN | YA | gYe | gY Al iyl

\A Y iy ¢ Y/ v AN A 655>

Veo |8 Voo ay Voo AV e 4q o

- - - - - - Y Y 0315 by
VYE | Y oo oY WA | o\ | ol Bl
wWo | A Yo/Y Ve WAL YU YYY | g

i oKl

1Al | VA v A Y AN A oy
o | A YoN )4 4 A WY | WY sl

Ve |8 Voo ay Voo AV Ve 4q o

SIS Gy b 5l el 45 Slsme Sl sy Sl sl L aliae 5l Jol glaosls ( AST oo 2
JA_SL;)U._?JSULdg S )0 ol 05)‘51&\.)@@ JAS;M" j"J:’ sdalin ,..\au:' D A H?u” 5 L;L”S



o 5 o ba ame S ble 5 L3l 2 14

sl Sl oslin Ly il se 0 a0 gy e Sl Ll oS o 53 ol 5 ol 35 (hoalin Sl she 6l

AL S5 fagh g ol amd Olged deo s Sl sla el SaS 4 5 (g5l lids VY 4 JSPSS

Cow g @L“J -y

5 S Bl 5551 i s sl 55105 A8 0l (58 ol o 53 oS 5 sbiles
J\_x.;)_b L das o laasli lad s lagyl S b o L;)jL.)L? aslsl 3l sl sdavew Jloslom (g bl
Sl 0 M;J»Laﬂ E) ;L:.ojs

5 st 1Y

ol (el g osls 3L 3 5 (el 5 5l eyl s STl B~ TR G e

QLQU..H} )L.”;‘ db)'} @)’j u..a.;l..ﬁ -\

5SSl s aS ol L;Lw)ﬁllb\ Sl (S s e odins QLIS 5 A8 2 la atls
RGN P W 4““‘1’.& 4&‘&&))}6

55 ao e 00 e Sl plannl lasl 1 pla! slaaked Gy b 51 L w8 5 Joli V-

55 Sl ol ujl_ﬁ,ud_llal JUE Ol ssas plol laasls 3l gl S ot daen | i Ll

i Sl B 1S 5 JUIS 55 Blod s £ olad o « il 58 o o3lizd s Lay

(&:E:ra" ‘SlJM:éLl c.m) dﬁ\-o.b-l 6"“4;':":‘ BL) LA‘_;JUfﬁé- )fé-"- 4\...4‘\.&: -$ Jj-\-"-

Y] &l gl 4 S | S pl Syl 5
v v v v |
‘/ '/ ‘/ 6!
v | v v | o#
Y | YV I Y Y Y| ¥ s

.A;SJL..UH}.J\LSLA&L#.sf'-QLU:L«Lg\J.gL?JA;L;«\)Q&lOi\Lg)\;J;L«iaiw\JﬁLowLin&il



14\ e 35S Jeol Gl St Slesle (o5l i o2 Jl

J_<i>g;_iy.g;_wtov\_ps)wéﬁg@u)ﬁw\étﬁ\)dxwﬁwrﬂj‘ﬁuvﬁw)uwaf
&b)b‘)@bbﬁ‘ﬂwa)wuw(j((ww)b))‘\.’bhd‘)‘oitﬂ,wd‘b‘&sw‘QT&)L&&)‘;J&-
L;)Lﬁé_%ol_,a"fal_owu_?b\ﬁ&)l_{mfJ_oJ_«J;a\;.V.AJ.@nngljfﬁé:)ja);..mpa\:ﬁi\;;j&- Sl

.w\)

(Getos glaasily :c‘;‘) U\_s;‘jf;?' bu g ‘;ia\ﬁ @LAJCU.H PRI o PO 7R S PR S

B)Lan:l Ml“g_b C)L:r‘.\ ULQ..’G ﬂb_: j*zla $blw j*zla ) . . PR
) ) abla zils SIS f\‘
rbje uﬂw QU}:».A Jsld 6J‘P“;"’"‘"
i
6!
b

B2 g5 S Sl ey 03l poal 8 538 sl 31 sliie 1 5o (s Ul OISCel —¥-
Lagol S o plad ol b S 0 0o s 4l o s pde 5 i 2l 4w e pls il (55050

Kl a5 e 3l esliad (gl (Sl 500t 5

(Geizs glaasly ;@;,) L,,‘_;Jljfﬁ,' bu g O 5Sa ‘;u,&u}:t;«”u ol dwslle —¢ Jgd>

‘j}s o3kl oyd d}wﬁwu}! oyd QU&A‘_’L&)LUJ ‘5)‘;}:5 r\:
)éujﬁﬁdb)tub\dlféﬁ)ubjr.l& J\Bb—ujg.a‘_;»b)two\)ﬁndb\) "
Sl Ll g )
P osSe gujiub\ e Sl 5 pde Sl Ol gl a5,y b b 5l eslazad OISl

S Jal 5 55 Sl

)ég)ﬁ.{a&b) Ub\dlﬂéﬁ)muﬁ Ao
c f Ol aalijsy Cud b 3l eslanad O

- Ls oLl woslael e — | su Lol
o2ls 2B aslesl ple = Gl a2 . . A
. . 58 Slasplbl sl et
Sl s s

Oy gods odlaiul )Ag,&_;ujtwdudﬁﬂujr.m

Sy 3 5de Jsari¢ﬁl&l)6@>&;lr&—glfq.hllfi Sl e Sl Ll o8

OU stene Sl kil

s 4 Ciles DU (25l 4 5 enelS S5 03503 e 5 035 Loy 8l oS cl (S S oK K5 (g5 smelS S 55 )

el u.a\.&j-\}b



i 6l o gl Glapins sles S| (B WK o slail Slovis 3 o3l —§-)

OIS  olairl Slomio b B 51 Oy o iy ado OF gal i oo 53 a0l p 35 o
SrSe e St Sowal s Jm 53 Ll 5 (s s (OIS ot s oS elinad Sl JUist gl 155
o ol by s bl ol s (e el Al C B 3 )ls (68 ot s sl 5 ol )

&Lwd‘ abb UM' Q‘JKJF

(G Sl 1a0) L)l o b5 O 5 olail slaasid 51 ssliul awglis —0 J gl

oy SHE > gl
u&uﬁ)@;&;lrw)amw}xﬁ)ﬁsﬁ)rw ]
Ll 3 (Ao @loe s =0 5 di 35 oo ey Sl oslinl (sl (53250l Jl 5 Ll
5 Lo 3 g g e e leslind (5 (S50l b A
Or o SR b = S i 3 g e s Sl sl (s (500l - 5o b

Oy e laaslipalis b0l Gy b 51 BLiyl Ol 5 g sl 5 b Byl 5 (o5 -0-1
L bl dladl sl gl Jamme 53 Ol 3 & IS o G SIS sl sy a lh od b o
todeo (55155 1 DS ot Lo 5 0 (sl L) gnd (S ot G b s g (g OB e
b el e Sl eslatd G ol 3 aalllans )y so glags I B 5l oz g spll S i | o
losl 13 a5 3558

s o Jll 5 oslper OSWl oS il Jal 553 iy b sl opme (ailr U5 (e -0
Shsedge Gl ahs 5 US uad ) pume 85 I3 5 WIS e AL o8l Sl Jame s b 1S
Ay e Sl 5183 s o B 035 Lls o e 538 SlaclS St S St o 5l 0L s e 555
o S5 Bl &gy ) 3 aygn 5 Al PW o b 5 i s

Slellb 5 osls b3 asls -Y

A5 el s Sl esls oslys Ulg O gmel  Goios axdlaes g0 Slagsl S ot aeslio 4 5 3
ol ol s OLg e Jlazs]

395 e Sy 6 Saileslo Usans )Lson 5 slaazel 3,50 slatilw, 5 -5 <l s -V
S IS ol 5 1y b bt s S e sliasl SIS b Slellbl 5 L Jsls (sl 1 plaadboalis



1\ e 35S Jeol Gl St Slesle (o5l i o2 Jl

Gl S o 3 Sops el K g O 31 s Ol e 0las s e 5 slezel 3 50 slawiles,
...«U\ab‘.).})‘]; =g Sy 3) ‘_fap-u ﬁ)‘ oslarul tuzJUa.aJ)jﬂ

S il (gl siiame sloa il 5 a0l (ol S e 0L ,e L bl L OISl —Y-Y
S L;Laot_.vflﬁ.; Ollw ol QL_..Uflﬁ. Joli Kl o lal il ol S eslinadd 5 Sl LK,
la oy il WS = el o s 6\J,§L:M;il CS s e elanl glaasls ol 3l V‘JQ:J’E'

Sl g, 5lb Y

el (gl & g 2o 5 (el 5 Waosls (g3lue 30 s 53 Julss das o)

Slelbl K) aosls ‘_;,'L...e,,&s f}Lfls -\

A3 s papge Selbl 5 osls (g3lue 3 L Jad o (slapastll 5 0 5l G alllass s go (slags 1S
Aglie Ayl 3 3 s e a5 0ol SO b st 5 31 S s 3550 53 e (5155 ot el las S
el 48 )3 Cous g
St S S S e s e BB E 53 Sl o SIS Camd g D251 ol 5 o llae )
DSl 48 552 (61345 (! (glaas 5 L IS 5 (S Sl ool (3580 S0 53 il L
3t (s e yls (6155 o L &S dms o OLES damliio AL axls 555 WOT 4 el 550 31 (6,8 g
i San i 3 O Jooee 48 il 3l 55 BB ol Jbm 53 bl il s o0 BB il Ml
Olezstlw aids o UL 3 1y sy 5o GBI bl 23,8 513 Olezstlon Slsl o5 S & il (15,
55 55 U lal g ¢ et 515 Jal s ol Sew 5 ol sl (ol s glls S esls 13

.J;;S.bji.gu)jﬂbjﬁ-@}j

(Geos glaaily 1aia) 55 U1 0392 ool 5 o gblas oLl 55 55 (o)l S 5o dmmlie =1 J g

3 Ikt /3 Ikl o § SR 5 g
J o slaslss b —Olatle gl o S0 s Janes !
( Skl e BB ol Jls s Gyl
J odalia ulul s lulal W86 —lelbl &1l 55 (6, San pls 4
o e el bl s g GBI b o




o 5 o ba ame S ble 5 L3l 2 \ag

(e Jal s 3 Ol s s 5 Slellbl 5l cbli (gl icilizee bE 3 el g 3lwo o3 — Y-
Silme 3 0dels Cle ) L Olaslw o)L 3 4l G 5 Olojle |15 53 adais 53 53 b (18 lellll
355 Slellbl aallaes go (155 5 Sl 2 Dlmn (o) (ol 33,5 053 00 2o 5 )bt (5
AS o0 ,td e LG s

Laosls Lo i (gl p s o el (sl 1Sal, 51 (S lellbl 51 6,8 Ol rolelibl 5 (g 8 0lany —¥-
a1y Sans Oy el 3l oslind b ety Ol (Sdisal S g0 53 65510 ool 3 5 UGl cl
o ale s atate s o 1S el s b 6l (S o ol DL el ls S (ol
Al e eslanl

S350 3 68 s Sy s okl M5 Sl (S5 e O3k 31 gl 53 ey g5 5
3 ol e (gl (sl Dl o Dol 31 o oy 3 s B3 e 4 2L el
bl 5 Ul 5 g (s 558 5 bt 3 Cimmen 5 O 31 ol 5 06 g 53 5538 s s )l
3y wtid a5 cpl 53 U n s e B S et S Ll e s s 0L e 03
it Jat s 50 01 s pe (lossman plad 5 UL g Glacrle 5 o oo 55 55 L S
s 8 aalsl gl (6 s o ol slaus e 6

ol 4 (o s G Y

Sl e 53 b Ol e S STaS Cil be Ol ol 5505 0 Olidy ol 3 o —\-Y
Oyt 25 g ols s S s oy ol il sl 250 3l a0 o s ST o IS
53 S s Ul S Jlayl OF Gk 51 5l 538 0 K0l 1 Oty ol oy
S O et Jlal a5 50 ST s 5 SaclS o bl 5 sl 5 05 n g SR
s ol G b 2 Sl il g e B 5 bl (a8 ot e SIS s W o w0 i
Ay 030

ol e Ul Ll T IS 5 0 105 ) 4 Jlusl g ilises gla ISP 51 eslisal ~Y-Y
A T S5 Ol 85 0o 3 el (S Sl S ol o s e Sy e 1

Jﬁv\_e-).ﬁ ij)jjadw v\_ﬁv\) g:MwJ)\ b dbbuﬂi}fﬂ QL{A\ OMJM‘}}A C,wu‘ ol C;b QTJJ ng\Jpr-as

1 HTML Basic



140 e 35S Jeol Gl St Slesle (o5l i o Jl

):g;_SJ:;iH_gu_wJ.:M;Lg\J_gwﬁbwd\yy\)wduﬂéj\ﬁkvja.s},\idaa.)\i:‘\ o ke

.V\S(OJ\:{D S)L,\S ‘:"j"‘:’,‘ ija'; s

(Goioes slaadly 1ate) 3l s slackid 51 ealizal asLs 5 55 sl 5 amlie -V s

i 5 SIF gl
Syl a4 g s (8l il SIS 851 el s
32305 oS Gk 3 il el 6!
535S i m) el e ol 53 g3 5 Sl A e s E

Lo s pdme 0l ot B0 i glasle Jasme 5l 53 (6018 o by 4 (g s OISl —¥-Y
(Colbwey) o Lzl ool ey 5 b 5l L}.',L,UCLM Q&lﬁwlﬁo\ﬁ&j)ﬂ L oSt il Olesla
ISR ERN QTQ\J\:{:J_M:} Ol s 9 Sl oJJSrA\Jé JoS &gt ) o s Uﬂ\.laié}.,\ﬂo:;v.a\} Ole sl

VS W PSP N

A =15555 05 5 maah o5 (gladl o i 5 (6 p Sy &Syl asla Y Jals dn o
51l o s Sl a2 el 5 Slaslw (255 0l oS o5l Son ) (551t Ka i
el (Olasler Sladl (555 5 (S eay

e_,a\g ‘_;\Abb?r.g c_.&\;..:‘, ‘5}3.1:&..;)‘9 dﬁa.’&.ﬂ u.aﬁu'-—\

(Sl b (53515 e DLl 55 5550 e 53 il (§ p e Sy a5y (Gl S5 495 —\-)
ﬂ;\g&.ﬂ.&)ﬁ LY UL wf.’l_:.a nglj-_fj?'- e N ol glaesls lad 5 ASL axils L LA é)

Ll )5S o g 8 OIS 55 ls calie Curd s 4 oLl Y (UL o Kle 5 S il s QLS 0y
Ll W5 Ll b s (gl ks

(Geos SLaaidly 1ain) (6 pdySms s 49y a3 LS 25 53 (gLl B 3 amslis —A Jgutr

Ll bl » ool SIS > ob

\VAR YA \rats \VAR! Card g




o 5 o ba ame S ble 5 L3l 2 141

5o 1 SO 0L 015 e Al edd anlis Sy md s AT bl L8 51 S1asl wdls 55

Ll ol S e O g L;J;:&QTJJ:&&Z\; g sl G

Z@A)Lﬁ&q; Qﬁ#%&éf}}&mﬁ)gﬁ-ubgﬂpuﬁj): \Adj‘)fﬂé-w\:u—q JJ.\:-

(oo glaal

oy SIF gl
Sy Co e g ‘jbu Sl s rU\E\ il L)
SIS (S Sl 4 el = Sy Sy e 5 Lol 0355 S Il o 6!
aJM?Bu‘&ﬁ)wﬂh—eMrbu\&J)wu w)u

PR JUUC N P ECINIU BN RPN 0 PV P VPR [ PRI N [ { BPRE R
Ll 5 ol ot L ablio L Sl Jolge w35 6l (s> (55 peands 40 e il o 0T Sl Jolso
sl Jods ay Ll s e (I8 5o oy 4l 50 5 0000 (65 b Tl b (018 5 052
S bl (S, 3 5 L1 ABT iy sl w bl s 88T 55 o3l g 3550 53 L5 251
B3 (6,8l s J 5 B bl (Sen  Cd 0lZS gt IS cpl o3 5 Jles]

S5S  lesls ands A5 5wl plad 2 o uws 13 (G312 9 (303 e ) UbI 5 AT 2
e 48 353 g gemn IS i Slasl e 358 a3 el ) 50 (s alae (OIS G )
JolS ALST Laisl e P 5 gt 3 4 LS il 3 Lty a3l 3 g5 Ol JH1s 5 O 53 o
Al Sl Sl e S e s o 08 Cadl ol (S O s o8 3 oS AL 4l 35
SSTLaof s 53 sl plowil a5 el b Jaly s dadia e adilesle ol Lasl S 5 5l plaS
ot A6 U ed el 35 sl s e iy Slaa e B 4 Ll AT 0 e
i Gy 5 5353 e 53 mbe 4 Cod BT

ol e Lajli sty B 51 8T 00w Tl 5 Olejls Sl (513 2 (slasls sty claa! -0
o s ol ol s 53 1 el sl mla 5 s by ribie Sy ke Ll53 B S e S8
L e la e @l ilosen Bl 4 e 5 Ul ge (90155 5o av ()15 5 Ul 5l il Dol

.C,vw‘akﬁ Qﬁj&‘%ﬁ‘-u L\Mﬂi‘ Ls.)|j§f>.)'> Lol laisls



5\% e 35S Jeol Gl St Slesle (o5l i o2 Jl

ASJ_'Sv_AJ_g,«JdJLb-uAAu.t.gcjiﬂ\.«g&iQTL;b6@\&)&})@%16'%}\5}}“ 39—\

b ol Ol e ol L;LAJ'OJ‘}JQQJJQJB-&Cﬁ)@)}é‘)i‘)ﬂ;\fw&gu‘?\ oL
o e SU15S et s s IS s Sl Ol e 3l 36 0L Ol sl Olesle L;lﬁ@;ﬂt)ts‘}jtw
t\yl) Ol gl da 5 (Sload jLes ) Olatlo aay d(Enly 5 LSS olaz! u:;lj dan) OLS LS
ey 9 Al day QLS 51 25y 50 Ul s s Ol dey 5 OUSHIS da (sls bl 10 Jlezsla

L e K03

ey slasibly 1) (shom IS 33k 25m5 AL 15 5o LIS i gl =+ Syt

oy SHE > gl
(Ll Bl 1) Sl s (sl 5 eaSS olar! (s d) OLSIS s ]
(Ll 3l §151) Sl s dmy (LSS 31 p25) QLSS ey (N
tay 5 (Sl S5 ) Oletls day (sl 5 JuoSS (L olarl ol da) OLS S day
(il 615D Sy *
(s 1) g oy (o3l 5 eSS olaz] bt 4a) QLSS oy b

21355 5 5 el Sl Y

Sl ) 35 Al a8 o 0ol s el (lnRin b g sl Alis 4 Sokatly oS 1Y
o3I Ol 355 oSS el G b 51l b S sl g olojlucin 5 s 53 1 el 5 s
ot 4 Uil 5 g e molsd il (6L 5S o O e ol oS dns o DL Lo sy ins il 53l 1 5 55
S o S SIS 5 ) el DL ol B e (5l a0l 5 edalia b s 0y e

Sl I35 5 7 Sl o oo SIS 5 S a5 i 28 53 by el Olakr - Y=Y
@l Sl ot an 4o 3 pge KL Sl S35 8 el gllae g w33l Sl il el
s Slodir 5 s 5 pdbanel 0 cpl 5ol S o e ol w25 s 53 by el Oledr
oS L siw OISl 5 0l s naliod LS 53 5131 (5 52 S i ol 2l a3l ()5 SlaGl 5 4 0 25

.b)‘bbje-j}:;cjfﬁ- ob QMMJJ‘JS‘LSJ‘)



JL_M)‘ 6‘)—3 v_.i.)) L;)ua_.’l\ u}Lﬂ)CUJa\ W;ﬁi gbjl.w PL) \iUA j}ﬁ )‘.ULA 6\.&0\(‘;&: 349 Y-y
5 S s 3l s Dlay s a8 53 A5 e e slaelSiws . claidl 035 8T 5 5181 4 (6558 ol
.J;;satfia;)@s”bowu

ol taie) Slasle 3 Ll 550 slade Goliws 3 ol p) 3 L)l S 58 amlis VY Jpu

(Gt
oy SIF gl
393 a4 el o — sl s Ol 4 gome ooy
okias e Sl pgmnd 4 0555 e 6!
353 4 oo (o =S G s s i Sl 4 e A
ok jlia Ol s 4 jgome ol

oo a3 Ol s e G il ol (B el S 15 4y sl (s — £
Ll sl st Sl e S el bl 5l i s s (608 Slac L 5
Sl il (B o ety s e 48 313 DS (1S 5 e o 5l Olios g 1 2
Ll
S 2 St Sl S Gl e slad ST ol UG S 5o bag 15 a5 55 e pks —0-Y
sdd el 5 aado s 313 plS e sl (S S g 3 el (e oK L S ane ot OIS
A5 Jolie 53 Ul s esls 155 o 6 ot daal il T3 g5 w0 0 JUis 4 sl 3 ol
T L 0n s b o s L s 5 S 0 s Ll i 53 &S o O ge emelid JK2H el Ol 3
oS slzb b bl (6155 ot 3 ¢ blis a3 s e (bl 1) g (6055 ot (g il ot 0

sl V.Ab.e ey o i 55 3 a3l Oley s e S E;JJAQKA\AS@\ sl Sa

(G aadly 1pin) ol OIS G 5o Ly, S a3 pde a5 50 gl B s demlie VY gt

i § A 5 gb
el 5 3L ld gls baa s oei — Calises lads 5> Calises (glagy 5 > (gl b
Ul a5 53 U S a5 5 () gmdlial B1) Ozt i ailo s 6yl OIS 1 o 6!
)L}.A)ﬁ}%@&bwgajﬁ—QWL&MQ@))J}QW@&)J}N
s
p:ai.ia):‘_);-l:
QRS R 3 S Sl S0 s e b




144 e 35S Jeol Gl St Slesle (o5l i o Jl

ol e 3 sl S DSl e 5 (o Jail 5 53 S LS 10 50 OIS 4 =Y
Sl 5 ot il 55 o A2l ol 0T 5 B g0 & po ag il OISGl (lS
S g et sl 55 s Gl Bl sl IS e e (Sl s 48 S ol
i goms 3l 55 ) (6055 e 5 50l el Sl eslinal OS0! il &y ot g (18 5 o
55 (3 (R Ol 53 3l (5 -Se s OLSaD Ul (Ul ils 1 0 0l OIS Ol ey Ul oS
el Sl Sz 5148 ol 5 ) S by S Ll 1y 55 ol Ozl o
ety

Gl S o Olesla ool SISl alie SUS 4 1 50l ISl 20 3Kk UKl S I 5 angs V=Y
ol SUSl (gl IS 55 o 3 | Ol Cndst @) 5 dlab 5 IS a5 e oS 355 0 S
Sl 45 el OF sl JStin bl ol Sl s 13 sl (518 ot S o o8l 3 Olasl
s gl sy el pl s sl e s ol Sl LS S eslizad 3540 55 ol

5 ol Bl Blas cole; ol Sloslu o :0bylw s (Sl sl ad gl GBIl 5 g g A=Y
4S5l 3 erlS SaelSies 5 ()l ol andal e cadsl (SacSeS amr g 43l 515 1 (5l ksl
dmr (SIS 2 Dl a3 e s L e e S 4 (605,01 s 0T s s
L3 O s 3 (Sl 5 i SIS ol edalive 4 38 g0 Ol a5l SlacSS

S dies glagts o Ls S0 5 elibl glagianns :V"L"' G Wbl Ol g 599 —4-Y
Bt 5 m i GSTs IS e 3 eslind 3550 (65 5m T G B oK 3 3 035 st g
a3l gleis Canl 3 e s S St 0T 30 51 (6, Goa L adlaziles 53 G 0
.k:a_w‘j‘)l_.i:jQﬁuLS\J‘JASM;il:ﬁmQ@)JHL&&»J&f@‘Q‘M@}Wd)\ﬁﬁ})Lﬁ
A S5 Gy Ul Dl 4 e (LS n (i a3
Olosls S Sl Lo 53 (neb Ol S 585 o 3 ael 5 (K5 slacadl o 29 -V 0¥
Lol 1 550 a8 S eisl il 5 S5 sl e Ol o b sz SALRTRC IR GURPS e
losls o 4 (5 i b sl 5 Ul (138 o 2 S aST a3l i 352y OSl
Sl Salion Lol 855 e 51555 50 tmd il 250 (ol 4 prhons 49 same Ul ol
oS ol iSen dib 53 5 Sl 48 gezme i 3 WS 05 S (92505 w3 (S 8l e GBI 4s gazes

.:ﬁy@\}éb—ﬁ)s§>b4{qﬂfd4{wj;~>jwwtﬂolx;;dgwl£l>dafﬁ



(Gl glaaidly 1ain) (sl 5 (S5 Glacadl o 2 g2y o ld ) 53 ag)l S 58 alle VY J g

o § AR 5 ¢l
W )le 5 35— 48 gaze Sl L
SR e Slellanl = el slacS — kil (65,0 ot~ jlle s 5 G,
SIS ot S 05,5 (53505 w5 & Ol o s 1 142 goomn ol 1 50 e
ol Gl i 45555 5 S 5l s () SIS S eslinad = e lde 35— ol 3l el ol

o8It Kap yasls Y

s sbras Oloslw ST :0l5lw 555105 2 ssmee au 30 oBBkss slray ) me e s 1Y
S S s asbl spt bbb S L Gl Ll il s el S dal gt L 4l ) e 4 e
ol s e bl al s SO a5 O 5 Dl (sl 4 o gomotile o oS3 agg 1S
S w38 (655l 3 g sbuly L3 i

53 01 sl a4 5 Ly (60Tl gy ol elSss S1:06,500b alims & 2 sl 5 (5 il oSS Y-
S5m0 5 O (gl s (3008l oL ST 8 1,3 (6,800 Ol o b (ol o Oloslr S o |
2 AL OUT 5 Syl s 3 sl s & a3 o DL (I8 e 2 o 25

So OLS S o3l gl 100w 5 p 55 Olojle sliasl (S5 Jbo 5 Sl el sl Sl Yoy
5 o s e b p30 (Sall 13 51 Oloslr bl iy 55 o o pmniee Olaslos OF s3l il 53 o Olojls
Lol 35 s Sl oS n 3, i 5o 0T (sl gmbio (2l sty 5 3l 4l |y 50 ool gl (glasl Sl
A 1 Olesle slael S5 Gl s Jbe el Sobel

Ol ;81 Sl Jaol 5 53 10l sl OUS LIS 5 OIS 8 5 OU gieme oyo slazel Al I3 5959 —6-F
ST, s a5 e Jime OLS IS an s 5 L 0loslas 05 Slellbl aSGT s Al il 5 5 5 slazel
UL slazel (135 e o 0o 5 oo gl n sdbaite DS ot 5L gl Ol 5 O3 LIS
ol 22 Do o 5 ol ol

ol s ol slazel o amed el UL 0 ol slezel piomen 5 bl slazel 4 by je slazel 3l (5 s A
3505 52003 LB b Lo gt a3l Sl Tl 555 G VAR S0Le b bl oS s o DL UL &
e SIS e sl S OLE e SIS o 5o YT S0ke il i (al 03 IS o fichends
L s o 3lslazel (sla)lS g3l dnils ()18 o £ pa IS sba dlially s L)l 8 b 4 o

Las Ll Q\Ji.,ujj.ii.)ii«g.s}ﬁ- OLS K8 slazel il g



e 35S Jeol Gl St Slesle (o5l i

(Guiows laasdl :c&a) (B 5 UL @ omb) slazel Lasli 55 50 big IS s amlie V8 Jgds

!

B

L)

SHF 3 gb

Y/

Y/AL

s

YA

Cawrady

M@U&AQ‘J_»JLEJJSJLA)LA bi)‘ deCMﬁjd‘fqduJQ SUL3 %‘yﬁu&s‘}—o—“
d‘ﬂu;jﬂ)b]&ﬁtﬁjd\ﬂu)l_édjdj_:«s&;_?‘)bMU[}J}J\J}J&M.})‘}QICﬁJdﬂ}wMJus‘f
j\:PngLﬂwJé@Lgﬂcx_g&_ij_awkla.a:)ydl.a@;)\}fﬁ}%jdy\e-@Lﬁ,wuﬁ.m@&f

(Gehons ol 1a5t) Dl s 31 (3l b a5 LE 5 53 agsI5S o i -\ o

oy SIF gl
S X i — Ol (gilecs b 5 Ol 0 Gls ST oy
Gl B slael 2053 — 0l 3 (ilacs b 5 O w4 alled ST 6,
Ol 3l gilwcas b 5 Ol w0 6les ST e
Sy sl = OF 3l (g3lawcnn b 5 O oo 4 U3 215 o

2 ool Sl 28 5L U e w5l 0l OU g 0 53 Slles J 28 50k 5 gy 1Y
e S S 5 S mlasd 5 Olpm Sl 4 e 50 4 S 1 Olajle 55k ol il (b Ol
b S S Sl LS s 15 0L 15 ST Lo s 5kl 2 IS e 2 Ol S 0
Ll o e 1) 255 (50 5 S
Al 4 ls oS gl sk Olese sl ol (S a0l e itn Bl 3 53 i3 (Salel V-
€ils 3y s O QLSS 5 0 e closle (gl iite ol 3 3 s Salel b oS ol 0 Sy altens )
o Ll 5 53 LS (gl 1y e gte e 1 SUL (Solal (IS o Sl OLSIS oS s e 0L s L
ol 3 ol OLS S 5 s La 55 o b 5l g i el 5 opl 55 Bl QLSS .l 1 ekt

(Gt laadly tpn) jeiin Tl pd )3 () Sobal sl ) 5 il 8 s awalie —10 Jyue

Ll ! P4 b SIS s pb

/v Y/¥o Y/¥o /v S




oS 5 il oS S i HLS Jray el S o8 ol Janl 5 55 i e3bel g 5l coad —A-Y
= ST s 55,8 Jlaad OF 350 omd bbb asl i e sl 10 K51 s Ol O ke
e A o3l Ol s gboas asbiin s 5 a-ban 3 el 5 ol (6, S o3 sl 225 (8L 3 go s o
33 i 03l 5 3 b Lo 5 e disl (6155 5 3 4S5 S Oledl Ul g s 0 Pl 4Lzl
b Ao b 5L agrle Ll a3 OUT (gl il e dliens ol 4 505 555 Ol ke
V_Molﬁ,\_n(._w_@\p4_?}:p..u;daombo\ﬂ.u@wg,uujq\ﬁotsjlsakf,\i; g

edls 5t el s opl 55 1y S el Ol e dils i eslel sl bl LSS

(é:.bu" (5\'“4:';\?. C:..a) (QLSJ\S) J._.“.G e:\.ai K) J\a C,.r'.&'b Ja’u&ﬂ) BY) \Adﬂ}f,} 4.“0_\.5.0—\'\ J‘gb

Ll bl Pl o4 S b

YV ¥4 Y/AL Y/AY Cands

)ls"b..wa}‘.ﬁ &A}uﬁﬁ-u—i
DLS IS s dl e s Jasl 3 53 s oLl (6 t0bo sl I s O, 8 5 OUS 1S ages V-2
J_:uu.)‘_«:bbvbu\wbjwmb&?)K}obﬁwjrbu‘&‘ﬁfjbUJ}MJBQ‘J.@AJ&)‘;F

Ayl 3 Olojle 4 daws g0 A JSUL, S andllass ) 40 Lg)lj-fjt}'ijmctS)lS 235 G Olojlu Bl

(Godoss aaiBly 1ain) dgni (aSLd 5 55 (g)18 s amslin =V J g

6! L= A Rl SIS > ob

\Aa YW Y/aA YAy Curls

S 5S35 4 el 118 o it o 53 Gl Tl 3 S s el 4 s Y-8
6))5/}:5 ;é_l::smcjh.w); SO e S sl sl @I}gj)b Cﬁf)lsﬂwSAﬁﬁ &Tﬁ
ol Ul oo Lol 5 (60l 58 o sl s ) b bl o (500 WOl e 5l Sl 4l

(Godoss (laaiily 1aie) SIS gmS ool & hlod jasLd 55 55 gy 8 o amlis —\A J g

Ll L A L) AR 5 b

Y/ ¥ i Y/0) S




\D¥ e 35S Jeol Gl St Slesle (o5l i o2 Jl

o5 GOUS Tl b e syl S ot 1y 55 51 s Olas3 (1 ety a5 Olajl 03 Seslel Y-t
ame G l Ca e 5 il 3 (GMS e (G () 5 S o S pite 5 k] e 53350
o) (58 .wtwéﬂpu il gl e 3l e Olsd (8l Olg e 03 S e3lel 5
Ay S o 96 5wt sbas [y 815 Sl e o3 IS
LS oSl a5 5 o Sy (S 10l (3l S 5 (3l Sola OISl —2-4
= 203 el Ol ol o8 & 30 (3l S 5 Sl Olojlis (sl 5 (Jotls (glasly 5, b agerl s
ol e (30 b (58 5 sl 53 (3Ll 5 i sleml () (618 St 53 4 ol 0L (YY Jstr)
iy Ol e il 3 aae sy GRS 5355 s meils el s L] S ot e

2l 1y Olasle (3l S 05 GpellS Olgear 6 Kasliss

(Goos Ll 1) (G5lwsiloms 5 (5Ll Ol oLl 5 55 gyl S 5o ammlis —14 Jgur

o § SIS > b
idls 4z gy 5 o iy (= S S5 Sl OB !
Sl €8 UL sl = (5l S 5 (LSl OISl B Ll
b 3 AT L 4 gazs Ly e = 5leS S (Sl O A

S s okl Dk O35 s = S3leSE S 5 Sl 0K Rl

5 e Sl Ol S ol sl Sl sl sl Wl 5 ks OISl 05 UL —0-¢
g 53 ool ol 15 o Sl Ul 5 s S o 3l 1 0T Ol (lizel (slacJlab  Sialas
O 5o Sl e OLSl S Ll (I sy 3l Ol S g S855 L 5 il Ol 51 (5,800
s 1y Skl o5 5 Ul OIS Ks Wl S o ol ol

ol G3lame B s (S 05 8 gede iz b S s iz 3 Olejls (g3l glome OISl -8
e ol SIS a5 b 5 LS Sl s s st Ay eslle 33 6 das e | OIS
Ll gldasd (g5l g e OISl L

(Guiows slaaidl c.«c) b 53 Olojl (gilwg)lme OISl Lasls 5 s Lg% po amslie =Y J gl

o g SHE > gl
b (gl sloms O !
G 5 o 3 o e s Il OISl L — slelamd (g3l 3lome OIS pke 6!
Slabs 2 L s3 el 3l lad OISl = (glalamd (g 3lgslae OIS A




o 5 o ba ame S ble 5 L3l 2 0

T SAS > ob

& _;'L-*’)Cw"\ o —ldasd (g5l OIS o

izl 5 Sl Jils pasla -0

il glae)ly o Gy b 51 Ol b 5o 5 e o131 s el (65 B 5L, 4 Bls s —V-0
oLl (s 3 55l 3,3 aSST Ly 4355 od ooy 5 a4y e 2305l A Ul o ol s 4y Sl
Gol3S o b m S ol et edaliis alel 4 a5 b el L Sk, 4 bl sy | 8
zaa (1) Lo o d 51 506 . Kle (6

(Goos glaaidly i) yaal (93,3 )15 4 il s pasLd p) 53 Las)l S s amslie =YY Jputr

Ll L s b SIS > b

¥/ ¥/\0 ¥/Y1 ¥/ Cnd

0L Oleslw 4o s Slelbl &8 oKn :0bjle £ 53 Objlu & b g o Slelibl 2ls Ok —Y-0
J_A\)pudjl)fﬁﬁ-): ol o3 94 5 g0 Ll = o@T[ﬂﬁ é}A)b 355 Sy o g 4 el OLS,HIS UGl axils
shls Lagg S e ol &ﬁcaduzda Ol s sl el I8 3 Olejles s (3l Sla3legys

S Woowve) ”. U'G}L“’Ji) Lﬁ‘ DLl WLA o .)

) Dlojl 6 53 Obsle & bgy e Dol (2305 OL o GasLs 5 55 sl 58 o amgli —YY U

(Guiows slaadl
2 ! E o SHE > gl
YIAY YA YA /AN ey

L agrlse Jondly s adllans s go Loyl S o 5l Sogn 101 b agerlge (6l b Jadly g slowf Y0
a5 ol P e A5 Al 53 5 s 4 Sl OT Ol b gl se Jaalls s 31 skt 66 Ol
LS (6t Sles 65K 0l O3 e 5 LOT Olosle 43 Ol e oS olin 5 Jaes gla 5 S S5 s
S S Ol L gl (slae 53 5 Ly sl 00 b agarlgn Jigel 5 (slossn sl sile 65155 5 —2-0
e (4S8 3550 5 53 Shee bl by gle LT e Sled Ol 53 (Solol (sl o ol g5 0 55813
e S ot SLS S il e Ol s ke el 3 Shas 5 090 ol 2l Sromis (1 Solme 5 3l 0
Sl Laol 51 o5 ,a0 43 oK 3 (5t ST 5 Blei8 wie ool 3 e ldle S5l b1y lae s



Yeo0 e 35S Jeol Gl St Slesle (o5l i o2 Jl

Lol U ol 5 ) (lag )5S ot el Jad 0 (sl 53 gl 2! (sl (5300000 0 Jl 53 55 0l (601 o
23 U5 ol el (6 (6 s

Sl pu S g Hlle el A

s o5 Ul U Sl ol Jolo b bl 5 Ol o ke Cd g s 25 =V
Sl e 5 S e |y b el il L;,,I@}_ Ly cmlie SISl sl [ Wil o Sloslee 3l o
Glls 5 les S 3L ) (g s any (ml 3 558 LIS o 3l pliS s sl s 55l sl
Kiea i ol gy Caesdbed

1395 5 A Ol o s o5 ege LBy Bl S0 10l o Sy e gladel o 5 5 4 —Y-T
3l 5 agrlpe (St sl st (Ol S e (laasls 1 glate d O o Sy it (slaasl
Llos ST s 1y (1S 5t 3 Ol e S ke asl 58 gyl S L &@A el O e 3 e

S5 5 el o5 s i 10l3 e i 53 O o L agrlse ol Jo sl 2815 Y
S a0l s Sllas DL 5 Lags S ranal Como 03,5 0 s3] 5 laians & 15 3 (slasli s,
Ll ol anls ()L, 40 S Sl o b agrlse o il oS das o 1y OSGl cpl goolis 3 2m5 i g5 00
e S oz 5 55 (S ool 5 I b o IS o 5l S S 5l 0L

Sl Sl (55,5 9 50y oSSV

S dms e ) OLSl ol Olasls 5o Silay )6 S 55 0b3l 5o Gl )8 (5,5 595 —V-V
3 s G35 o b e OLS il e Ol 51 Ol o 03 o) 358 0 a5 L Ol 85 Ol

Sty 35 4S Las ey edlosls (F  —a) Lo sio A 51 a0 ad 355 Olojl 5o Sy )8 (5 e85

(Guiows slaadl :c.'.a) Ly, 8 g, 3959 ol n) 5o o g, 58 po amslie =YY J g

6l s e b SR 5 g

Y/ov Y/eY Y/AO Y/Ve Cx

i 03, UL el ad 315 51 il Ol 053 53 Lt G 585 i0be3le s Ll L g —Y-Y

5_5—*-':’;“@)—*:}%‘:dﬁbjgauw‘.ﬁQL“}*”}“5)}‘)55;('?@""1‘]9}5}&@9’&)“)5\;{){4‘



j‘@'aé‘)bj/f} Cd (Y’) L_.w}l’ﬂ.’\))‘)_’;as;)l_::}‘ u.aij_L? Q\J_:A L&)\ij})%fdwjgcgu\ibj‘

2y g b (IS 5 p s

(5o slaasdly i) Db 53 St g sl ) 5 laggl 38 ammplie —YE Ut

6! L s o4 SIS > ob

YW v/os v/ag v/aY Cans

A glacan 3l 1y sl 3l 6 Casliae pl o ad i Ard i sl 3 o Rl OISl Y-V
S 3 Dl S il e iy 03 Kol oS e (505 S s 5 Sy 255
ails ) Cidies Jad glollr s ik gl LUy Ol e cpom 53 s 3131 a8 A3k ooy Ll (55,0
il 5 Sl sl sga 5 bl (55 ot a5l O el S a3 o DLl gl L
s oSl o 58 Gl Bl (e Ll 3 5 8 o S i gl S o Sl 550
03 ot ol S Gl (58 (Bl 5 (53908 u SOl O Ul (65158 0 53 ¢ bl ala s il
5 S g gl o s Saals 5 e gzl [Soe L g gs e nl 55 B )18
LS o e |y o Sl

L 0Ll ol (155 50 Olosl 53 s b ol g 158 5o aidy 5o Ol g3 5 o S 51 31 5 9 g —£-V
as oLl (g3l Jal b CS L G Olojen 1) gilise slalS s 53 SO o il 53 B sl o oal 3
SIS slme 53 B s o S slag 8 i 0 (ol (SIS o oS dms e OLES Lol S o s
s dleds Ll ()38 ol s il Gilde,Suies o b oS ool jlcd ol J 3 e 2iid S
S5 S S e a5 lee o OIS 5 i bl (IS o 350 IS LT (s s (sl 25 50l
33 G (6 o, 33 ol &3l a3 0 (S e s S s LS 4 el i s
e oys S 5 gel (glae 53 T (6 5 &S o3l 035 Ll

Sl sl 5 Bl oy Sy by 5 Lo gos Ol (slas s b 53 Ol Wy (5,54 —0-V
e Bl 5 ol S WS e e o 53 2l e D pd g s gl Sl el
A gt ol 45 S sl e a3 Ol (slas 3l SIS St eled 355 8 Olasl
S o 0L e Jeat s oy s ol 6l aglse

L agrl o OLSGl Al 5 e Sl S5 5 ol S B b iadgn Sl (555 o5 VY



\BY% e 35S Jeol Gl St Slesle (o5l i o2 Jl

53 Ml 5 Ose HLS g 5 bl (1S L3l (g2 Olosl slag o 5 Ol e (6l Sl el S5
bl 3 Sl Sy ol a8 S5 el Sl el S Sl b Sl (555 a5 5 Sosn b il
J;j-_:;uﬂkg)l)_fﬂ}'.g:,_m\@l_@l&)ﬁ@@ﬁadmlgqu;;ﬁjw\gbqﬂﬂ»cbg;)w
Ll gl e (Sl pal S8 B L dadige Sl (5o,0 S L bl 5o 5 el (S DI S
6 55 5 Oipin Syt ol S5 Jom il o a3 ol A on 3l Ll o oS i
Ll sl 8l aS g sbay ol osls S5 s e 5 Sl S Sl L OS5 o (G e

Styper -t

Sl 5338 ol SIS o (sl Ol 3 g0 ondy St (Glialy 3 oS 331 ) ol tagsy Ga
by Olsean Ul ol o o) (1S o Sl bl (pl 53 XS oo O 63 Jlanl Ol b a5
5 Slelbl Ll sl den T s (sl Llod 5l 5 wias Sl anlllans 5o Ol sy 555 Slagsl S 5
Jo )l 5 sl ol Bt e by o byl (oslols dony 3 S )13 andllaes ;e Slojlm kL
DL doms ol el 53 ragiy s (V88 DDLU 5 (5 ,8) ol Gl Ll 13 53 a5 lelll
SIS imen 5 Sl gl (53l e Gla e 55 5 858 g e S L 158 o oS s e
aS Ll Aol bailay oS Jl- s il b SHIG Ol ,6 es Jext dls ol 5 s jlatt Cdl s (gl il e
s 53) il 3 4y |y Slellbl 5 Ll il 5 oo 65 A3 b gkl Ll s 5 Ol e G sk s
pos Ol 25 48 a0 1S b (5290 B 5550 ) 51 a8 o s s (SIS 5 sty (T4 A
o S B s o5 Olg e il A5 L agrlpe ol planl GaaSd 5o Sl 55 sl s £ 55
53 OLLSS 5 L Bl gl s nlize il 518 LISl sty oo sl S b Gl a3 s
L mbize (65515 5100 5L acmslr L bl i (gl il 45 S o AST (Y40 A) am s sl U5
G L Bl i gl (555l (S5 JLS 53 i o Sleoslbl (sl Olasl il gla i
amal= L Bl gl ame 5B 3l dag )l S e oS el ey 5 amelr 4 Sl pplbl bl S e sl
YAV (528) £, 0,0 Slospll

Gl S uS o JUaud (WYAY) (68 o Slellbl s 4315 Jgb 53 amel A Ol oS5 sbolen
S Sz SLellbl L;ﬂpc@‘f,eu&;pg@u ol dizen K0S S b5 (o5l 5 el
05,8 555 SLelbl (g5l sl (clellbl 5 Laosls (g3le 83 5 (Culiw do s fod) 2t 55



LS 5 0L 5 (WYY ade (Y4E) OLSen 5 sliw O mmad 505 Oldies 4 55 55 40 a0l 3L
S8 s aly gl s 35 el Laggyl S o O o 25 Jliid 680l 015 oo el 025 (Y1)
23 E5=25m =l BB S sane 8l 5 g olEe s Jold 3 gla el s s (6 L Aies )
o 45 il ins BlE a8 o il 3 515 w5 5500 e adlllans g slags )l S
Olatlw 55 s 59w BUI 0353 agl sl 03 5 555 0 ad )5 Jlsw Ll 553 LU s Ses
U1 (bl sl o3l 4z g oliant e Sl S o pla ()b (S ot e 8 ol lago )l S
Sl s 3 5 53 e U S S go 0337 gl 48 S o Wil (IYAY) (6,35 .5 5 o 5, oy
SLacs S5 (S Glass 2525 oo o33 o) Sl Sl Ll 55 Lol S (bl 3 Shes
(mal o52 ad55 03 Chba b LUkl sl 50 Ol ol &S el 08 g Sl ol s 558 ol
SIS Sl an (s 4 by g 05 2000 (S e sy o)lo (1S Sl 55555 00l 5o
s Ll b 3 b a5 e oS S p S (1Y) (6,5 8 o (618 Dlastle ) s
2 S e Slamt s 5l ol 53 6 0lS o o s 33l o 3005 ekl el il b 4
3o b LS o Ll 55 b 5 ol a8 8513 4 53550 3 dme D50 B 5 Ll (155
Al Al ez sy 6 lS s dn Qe 5l 0w 53 0Lt elad s Sl Jal i y5 S
@S Jo s il el 5 s Bl o L1 65Tt s Cins ol ale 53 ol s =8 A
Ll 3 65l 6l 1S o sl oele (658555 o s ST (Y1) 0 iSen 5 OLKE
el Gl
=0 &= flws 5l ploslam g bl Sl day 53 sl S o das o 0L Sl iagy &b
el s ) ol OS5 1S a5 Lo 5 a3 3 1, a8 5 Shas 15 o o8 50
5 GRSy (8 Sedy] el 5 a5 o et (ol (i i pIE) 5 (Camalorp o d(S 3 sl
51500 glaad yie Cotlis (1740) Slad s ebigs 5 315083,5 s (s (slacinss o5l (Sladl s ol
(S o) S 305 O740) OLLSan 5 o llae 5 5l o (50 (sl (2050l (gl 1y ol o &y e
ol s IS e sl IS s b 5 g bl 5 Jasms L3l s dsy Sl ke bl Ol ey
Cnd s e sl bl 5 s 5> mlis Ao sl pme S5l e e a5 L Glagsl S e

wb‘jd@\w‘@d‘ﬂ@@lﬂbb&eéb%&%J;M‘fvhﬁdj))b.‘f;)bbwu

1 Gunasekaran, Rai, & Griffin



Y+ e 35S Jeol Gl St Slesle (o5l i o2 Jl

2,05 aSla 5 53 gl iou 4o U35 o b s (Sl s an o piee S ple s 4y el
S Sl 5 0l (Glall pu ol (gl (A5 (soml 5 o adlas (DU pde ey Ol ke S5 sy
Aj.uj,\;oujl_wu_zﬁlppuJ_@;Jolﬁ.x_n:)_.i&g;_.ibﬁmj,ujl.uﬂj)&Lﬁu&m.i) Ao 3
ol 0 (V0 8) OG5 Ul OV OIS 5 (0 (5 pha) Sl il OIS 31 ele s g
S de pbaed 0558 a3y el el s all e A Ol pde Cu gl 55 sl &S Wiy s
o Lol 55t (gl il ol (Sl il s o DL o 5 (S0 il i s dags )l S
3313 e 1 S o LIS o 035 Slelbl S 50 0l )5 (1VAY) (6,8 o ail b § 550 ol 5 o
cbe b3 la Ll 538 il 4 abae oSS 3l (gl 5 e L 1S (sl S b s
S e a8 53 s sl 5 5l Bles s 1 O1 5 50 (65l 4 (55 potyle s oS3 los o
5 i VAT LOLLSen 5 (5 ,23) Sl (63 )y oS5 5 tadast (06 psbns (555l ol Jl s
5 o laSe i 53 5 Sl oy B (Tl San 3 3 oS Ll (55,5 el alins (170 (O Kan
Lol S5 ot Cm sl 5 a5 3 e 0l o3 ol O3 sl 330 adlie G Olgieay (Y00 A) Ol
o Szl OF s ades & dzils s Comds (51l Kan p Lt s lagyl S ot (bl s
Ll e OLSIS s slazel 8 S o JUtiad (Y01 8) T0LiSaa 5 Jb 5 (1740) O, Ces 5 alis 350 OLSS
e a5 0 5l Ciond bl (158 5 55 Sl (6390 o slezel 358 sl (6310 3 gy 4 e
50l s 8 stmy Sl ele o el S5 LB Ll (I ol Ul 5 il Sl (s
O 5 (PN T i 5 ol & o550 sl 03 5 UL |y (618 0 Ol pe 5 OUSLIS 0 55 s Sobel
Jes iy Ul Jlie adais 3 5 adls e Conos (sl S S gl K3 2l 5 s oL
il g Cins el Ss s Ao Skl

SLSan 5 bty Ll 2l Ol s b gl (5885 5 s (25500 4 e (SIS 2 s 2350l
Gl osle (155 5 5 el dm o (YH0A) OS5 e sl 5 (1740) 0L e 5 sliy 5 (1T4E)
st Slaslw sl Sl sl a8 Slellbl 53 8 5 L2ils Ob > Lls el s asT oslol )53l
2 lelbl sy S s 4 QLSS 5 5l plis Comd g anlllans s g lags sl S ot o3 (Yoo (0 eiitdl) o
LS Jos &S A3 Ll il s oS Wils es Slesle Sl Wbl b 3,50 5 o e

1 Costella
2 Pal, Torstenssona, & Mattila
3 Ates, & Bititci



OLS IS oS 3ol Sl (65,5 5 5ot 4o by o Sl ol dmy 53 oLg asls
) 53 a8 S o JUuad (WYAT) OLKen 5 oasdl il ool Cind Skl s 55 Ole a5,
e s 55 b 1 S5 kg 3 s 3t oS 313 5 Ll 53 30k e g el
L3S o 53 Lajn)lS oy 39 5 4 dikiina L)l 8 QLSS (ppmma ol sty IS ot 510U
S35 At 53 25 o La I35 53 a2 Shas )5 Ll 2 53 Wl o (53850 oy 45 Sl K008
A0S e doST (V0 08) )5 el e @5l 513 5 5 OUSIS i 55 o s cind (sl Bl e Sl
Lol 3 Glosw (5551l (hulsl gl Jad 5 5 anee 5 a0l 5 S S g o Solr O S
Ll (S35 08 A3
SAS o dy Comd s Ll 5 4l L)l 8 ot b s d (slaz s B (50158 0 (IS sbow
5L gty sl p30 (5usl ol (63500 b 5 Bl a5 ol 23 i 53 QU1 08 il ool Sdns
— okl (sl doms 53 s e 6 e G el Bl (oIl e s Wl il [ 0,6 g Jle|
! S 6 St Ulgeas 5 ¢ yazmays AiS ol of 55 4 S Ll o Ll (g3t glacins losl
o) il e 9 5 G e U6 e Sl W Sl 58 538 SIS e amss SRa
Al S5l il Jleil A5 L agrlse sl 0L ol e Slaspll (slasil Olssw lags S

(el 0 035 9] Jed s s 60,8 slaslgly gl s

> laslgds ool
Sl 3 st Ui o slgidy s blae 55 (I8 ot laejle 005 il ar 5 L)

3,8 Dgo JataS 5 el S s OS5 baosle sl el
6)|JLA\.1q|ﬁSJJL5J}\>jf)\_%6u§)\}§ﬂ>ﬁb¢ﬁé}j§ﬂ§oﬁ¢.€z6ﬁ)§ﬁ>’ Y
SRS S L5585 ot s O Ol s daul 5 53 b S slasl ()l aalioals 0T L 3

oL adls s g
(sLealMJJL.é:mﬁdubrﬂéﬁjutjsﬁys%‘Oﬁaﬂjuzwuﬂfé@ae-jlg Y
S s 1y g ol ksl Ll ph s Gl Rh e (gl e B g esls

2 Bl o 55 e BB b 4 s (g3l

1 Somers



T e 35S Jeol Gl St Slesle (o5l i

-2 JL

3 ol ad s Lol 3 (gl LS 5 Gy sl Sl S (6 S0 e Ol U0 55 e sl
s 53 s395 s esde LT Glad S pzman 5 55 ool 3 lag )l S Olansls
33,8 3 ey

Shel cad 15 pLSen s gl 5Ly ile )5 L gl s duapllss 55 50l (lno 55 B 555 oo slgniey
5 el 5l g 55 50 OLALE S 5 b (1S o Ol a5 QLSO (gl 5 G Wbl el
25 S ST

Sl O ezl 315 (23 piamen 50 Ll e a8 o 55 00 sl
Ol e 3l Ol S Do s 03 g 038 Bl Al 5 Wle b s sl 4 g 4
RERRE R

35t Sass b 06 g el 3l o L s Shae g LUl ot 3500 sl
iy SO |y gl 59 5558 BByl 53 5035 S et 0L 3 1

OS5l ol oo adils ol Ll 5o (6 )lS laa Jog a0 (o oo Ol 555 0 sl

Sphaal 3 Ol 5 UL o (Sea sl oIS

‘;\;'A_,}i 6\.&)%

Ol Jlamlad il Ll 5 55 Lagg )8 o Sl o, Shes (aulidl lily 55 050 e sl
= Sails o 5  L S o Ol e SBL male s & pltees skl 5 (slanlllas
55 ol

L laalllas 01 Jlazl glaad I 55 sl o (Sl Gl sl 53 255 0 slgiy
S (5 S e o B 5l g 5 O Sl b 5 e St 4y s s
25 plasil gyl S ot oo o B 5 Jules ise 3l glaoly i 5 Sl
ke (sl syt Ol a5 b agrlpn 53 Ll S o (Salal i (sl 53 355 0 Slgniy

A

‘;ﬂ))v\s K) ,1..4"’

C~.~‘oM€\>u\on.‘..ij;.b.ij‘gQ‘Jgﬁjg,ﬁaéﬁ)mbf}@u%;fd,ik}bﬂb-ulﬁjﬁ



albsls

3 Slsle ool 2 e bl male o YAt O1S Co 2500 (i tale e al
OA=YV (V. ol wlio o pde (slaln s Jan e 5 S S b

Jie 3l eslizad b Sl al i o3 bolesle (oslab 2als s i claailse olulid AYAT (o> (g3
XV YV () V0o Copile (6K il (ol Ol g SLas 55T Olesle (655 50 axllas) AHP

A5 5wl Ol BT KK 5 Olime ol AT ST Ul ms sl g5leniey (A osl3 el
V0N (V) § . oo il blbs oy pils O o s

BE &;Mﬁ/&juﬁjw)d:y[ia sladd] o oyl AVAE ¢l lado ¢ dhas (Coad pran tdole ¢ olig
B3l plal o3l 01,6 () M) (Sl s (sl (S 5 ke (Lo 8 laze s

YV olor] ple aaldas . gl ol 5 ool3 slas oy, b 51 AS lgme s IYAN o) pmie (55,0
AYA=Veo ((8)

adlas) 35 Ol o pde 53 Sed o e SR YA Lo le (m el (ol (BT e Ao (s
e s el T Rl ele e Bl 5 Ol e o e e lea s (018 b (050
Ol 0kdS (J Sl

Al i ola img i .6 e Gbls g pdocan] SU5sl s Ol 35 AYA0 €050 (s 0 ¢ e (ool S5
AT —ve (F)

sl o cole 1 a3l Seal Ll A% e 5o (0l Camem 01,68 SIS sble ATAR S amin (nad
https://faradeed.ir

oKzils Sllasl 0,8 . Aos b Ll (slile, Coypde AYA0 ¢ SI de ((Son b ¢ s OW ko
Lo sl

Kan b lalllas O ) 55 bag )5S o o] S5e G0l i olulid TR0 (e (g3 smens 5 sl (O 5ls
JA =V LY bl

http://www.bohraan.com ol > <o s Sldlas 51 LL3L YA ¢ e (5 K

isolasl slap i b agzlyn 3 o slaadss ()a/l 0 e Jolse oy VAT (ol ¢ aas
Ry (g ygel S e azdy A b8 wlbobl O Slaslay Ol ad ranlllos ) 4o
O g

S eslizal b (5 5158 e Sligoy 5 b JuS L 0T gl 5 &35 lad SUT Jedos ATA4 ¢l plosme  isie
M= WA OOV glidbio (6o yaoli o dolilas Olia s Olial 55 GIS

— oole 4 Ol 3 s sl oIl Jiamie Sl axw s Y40 5l (LB Lo e (e

A= VYV \Y’ o)l.a.«j: U/J‘.‘//‘_;‘)ijé‘ﬁj ngwwécuw/wu_}/g



A\ e 35S Jeol Gl St Slesle (o5l i o2 Jl

ezl i SOl 53 5 slobsle (5o5I0l ATV asl e (S ¢ sl LTk s (5 23
YYA=YYY (O A Ol Cu ko 5 L;/.:f.i:; ol Gl ea 00y OLLID)

Ol slagul S 5 sl oslal Jiavw gla estls AYAQ ¢ sl e LS ¢ sk Wl ko im0
MNE=N () A O Sy ko tolidas . s LW s

U,\_c S sl g andlas Slaslu il ladila, 5 O e Co ke NYA0 el ¢ SLid ;) ol g $O 5 55 oI5,
(e Laalzils L

Alexa.com., 2018. Top Sites in lIran. Retrieved from Alexa.com: https:// www.alexa.com/
topsites/countries/IR

Ates, A., & Bititci, U., 2011. Change process: a key enabler for building resilient SMEs.
International Journal of Production Research, 49(18), 5601-5618.

Costella, M. F., SaurinbLi, T. A., & Guimarées, B. M., 2009. A method for assessing health and
safety management systems from the resilience engineering perspective. Safety Science,
48(9), 1056-1067.

Duhe, S. F., 2008. Communicating Katrina: A Resilient Media. International Journal of Mass
Emergencies and Disasters, 26(2), 112-127.

Elo, Satu & Kyngas, Helvi. 2008. The qualitative content analysis process. Journal of advanced
nursing, 62(1), 107-115.

Gunasekaran, A., Rai, B. K., & Griffin, M., 2011. Resilience and competitiveness of small and
medium size enterprises: an empirical research. International Journal of Production
Research, 5489-5509.

Hsiu-Fang, Hsieh & Shannon, Sarah. E., 2005. Three Approaches To Qualitative Content
Analysis. Qualitative Health Research

Lee, A. V., Vargo, J., & Seville, E., 2013. Developing a Tool to Measure and Compare
Organizations’ Resilience. Natural Hazards Review, 14(1), 29-41.

Li, X. 2007. Stages of a crisis and media frames and functions: US television coverage of the
9/11 incident during the first 24 hours. Journal of Broadcasting & Electronic Media, 51(4),
670-687.

McManus, S. T., 2008. Organizational Resilience in New Zealand. University of Canterbury.
Christchurch: https://www.resorgs.org.nz. Retrieved from http:// www.resorgs.org.nz/
images/ stories/ pdfs/organisational%?20resilience%20in%20new%?20zealand.pdf

McManus, S., Seville, E., Vargo, J., & Brunsdon, D., 2008. Facilitated process for improving
organizational resilience. Natural Hazards Review, 9(2), 81-90.

Pal, R., Torstenssona, H., & Mattila, H., 2014. Antecedents of organizational resilience in
economic crises—an empirical study of Swedish textile and clothing SMEs. International
Journal of Production Economics, 147, 410-428.

Somers, S., 2009. Measuring Resilience Potential: An Adaptive Strategy for Organizational
Crisis Planning. Journal of Contingencies and Crisis Management, 17(1), 12-33.

Stephenson, A. V., 2010. Benchmarking the Resilience of Organisations. Ph.D. thesis of
University of Canterbury. Retrieved from https://ir.canterbury.ac.nz/handle/10092/5303.


http://www.alexa.com/
http://www.resorgs.org.nz/
https://ir.canterbury.ac.nz/handle/10092/5303

Vol.10. No.3. Fall 2021. pp.215-227 ISSN (Print):2322-1682  ISSN (Online):2383-3076

99,9»“95:‘ e Gy,
Journal of Geography 2
and Environmental Hazards <% )\
Agian wgd S olRLG1 .

Ferdowsi University of Mashhad

RESEARCH ARTICLE DOI: 10.22067/geoeh.2021.70190.1055 Open access

Prioritizing key measures to increase public participation in
natural disaster management in Iran

Ahmad Nohegar ¥, Ali Alavi Naeini ?, Motahareh Abbasi Nodeh °

@ Professor, Faculty of environment, College of Engineering, University of Tehran, Tehran, Iran
b PhD in environmental Planning, University of Tehran, Tehran, Iran
¢ Master in EcoHydrology, University of Tehran, Tehran, Iran

Received: 1 April 2021 Revise: 28 April 2021 Accepted: 5 June 2021

Abstract

Natural Disasters have brought numerous casualties, damages, and financial losses throughout
the years in Iran. In this paper, the importance of public participation of institutions and people
in disasters management is discussed. Afterward, ten types of key measures to increase the
success of public participation as well as three criteria related to speed, quality, and
effectiveness, all three of which are positive criteria, were considered. To carry out the decision-
making process, the methods were ranked using a multi-criteria decision-making method to
select the best method in the last step. For this purpose, the Shannon entropy method was used
to weight the criteria and the Topsis method was used to rank the measures. Outcomes of ten
types of key measures illustrate that support for trustworthy sovereignty and commitment in the
first place, the need to define common goals and interests in the second place, determination of
unity between institutions and people in the third place, determining effective leadership of the
government in the fourth place, finding common approaches to achieving the goal in fifth place,
ensuring transparent and effective communication in the sixth place, clarification of roles and
responsibilities in the seventh place, investment in the accurate performance of processes in the
eighth place, increasing government staff time to facilitate and support processes in the ninth
place, and managing and monitoring problems in partnerships are ranked in the tenth place.
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Abstract

Resilience is a new approach and is defined to promote creating a resilient society against
natural hazards. Building cities resiliently against these hazards is crucial in order to reduce
vulnerability and for proper risk management during the occurrence of accidents. Todays, one
of the most important hazards, threatening many cities is the occurrence of coming earthquakes.
Therefore, by administrating the concept of resilience in cities, the effects of destructive
earthquakes can be alleviated and help cities to return to the pre-event conditions. In this paper,
in order to learn more about the concept of urban resilience and its quantification method,
districts 1 and 3 of Zanjan city are selected as the case study, and are compared with each other
in terms of resilience parameter. The model used in this study is based on the resilience
indicators that the weight of them was obtained by analytical hierarchy system and spreading
the questionnaire among experts and then, performing statistical analysis on the data derived
from these questionnaires. Finally, the final rate of urban resilience against earthquake in these
areas was calculated using the current relationships in the literature. The results show that the
final rate of resilience in districts 1 is 0.432, while it is 0.392 for region 3. Thus, by quantifying
resilience, this issue will be understandable to officials, individuals, and engineers who are
involved in these areas and help them to look for solutions to enhance the urban resilience
against earthquakes.
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