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Extended abstract

Introduction

Increasing spatial complexity and the intensification of natural and human-made threats
have made territorial vulnerability a critical concern in contemporary spatial planning.
Security-oriented land-use planning emphasizes the need to identify fragile spatial
structures, reduce risk concentration, and enhance territorial resilience. Spatial
vulnerability analysis, supported by GIS-based methods, provides an effective framework
for integrating defense and security considerations into regional planning. Qom Province,
due to its strategic geopolitical, religious, and infrastructural significance, represents a
highly sensitive territorial system where spatial imbalance and infrastructure
concentration have increased exposure to multiple threats.

Methodology

This study adopts an applied and descriptive—analytical approach using Geographic
Information Systems (GIS) and multi-criteria decision-making techniques. A total of 22
natural, human-made, settlement, industrial, and infrastructure-related indicators were
identified based on theoretical foundations and regional conditions. Indicator weighting
was performed using the Analytic Hierarchy Process (AHP) with expert judgments
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processed in Expert Choice software. Spatial layers were standardized and integrated
through weighted overlay analysis in ArcGIS Pro. To examine spatial patterns and
clustering of critical infrastructure, Exploratory Spatial Data Analysis methods were
employed, including Global Moran’s I and kernel density analysis.

Results and Discussion

The results reveal that spatial vulnerability in Qom Province exhibits a non-random and
clustered pattern. High and very high vulnerability zones are predominantly concentrated
in the central parts of the province, particularly around Qom city, where population
density, critical infrastructure, and strategic facilities overlap. Approximately 49% of the
provincial area falls within high to very high vulnerability classes, while low-risk areas
account for a limited share of the territory. Moran’s I results confirm significant positive
spatial autocorrelation, indicating strong clustering of sensitive infrastructure. The
findings demonstrate that vulnerability is driven primarily by human-induced spatial
concentration rather than natural factors alone, increasing the potential for cascading crises
in the event of disruption.

Conclusion

The study concludes that the current mono-centric spatial structure of Qom Province has
significantly reduced territorial resilience and increased security-related vulnerability.
Transitioning toward a polycentric and balanced spatial development model,
redistributing sensitive functions, and strengthening low-risk peripheral areas are essential
for reducing vulnerability. Integrating defense-security principles into spatial planning can
play a key role in enhancing territorial resilience and mitigating future risks.

Keywords: Spatial vulnerability, Spatial planning, Defensive—security planning, Spatial
analysis, Qom Province
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Significance Level Critical Value
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0.10  — 1.96 --1.65
- o | 1.65-1.65
0.10 = 1.65-1.96
0.05 1.96 - 2.58
0.01 = >2.58
«— | —
Significant Significant

_________________________________________________________________

Source: Authors

Sk olyse il sdel Cawd 4y SleMbl :F Jgan

oS Jao oW
(slasss (25)) o SlKe  Siuwandsd D425 <, YYAOYY Moran’s Index (I)
by s o sl 550 lade —+,0 V-4 Expected Index
ol glel (Sasly, .,ee¥avy Variance
bai bl blize Hlws Bl ool ¥,V V00v Z-score
(+42) > ) YU jlows (g)lol (g boline oo rF) p-value

Source: Authors Calculations

bad ol acsloy; ol i o w3 (LS o o8 Gl Sl sl B o515 add
wS15 S ot sl 005 3 jae o gl 9 08 (s ped 0393500 3 (g bline yoboay § 03,55 o B

soaSid ¢ Sloyd She i Slo slacdloy) zeos g Sligen Sl &5 29 0 odnlio 08 (5 p0ud Al

WY




VE+ O )l (55135908 aolingss) ¥ 0 kowss oA 8,5 Uad ol yiglol dolibind
e s tlaiiiiiiiitt iiéE:t:t::E:é:éE ) )ét&£™f44dé’isiiiiiiitiiééé¥iv—Siail?é?liibidib

3V omg sagizn (bl ) Cusl odgaze oyl )3 (loxd e g Clple (555l Gacdlop) (JB 5 Joo
o3 ol s 30555 Sl Glacdlop; uly e w515 ) ped 03500 Jl )5 5 (Seel sl
g (siiel = (5185 Galel o5y bl sl a7 BB (63065 (00 9 (93, 8bas (IS i e 51 olsd
slo ey Y g Jlotol (il b 5 o ladl lipaag Sy 30085 5 joo (5 ppdgerasl SRal381
Sloding Cughi (Sl ol 5 lie gjgil ©igps 2 4kl cpl @IS Sede e £y ©ige

22 3T aj o (59105 (Sl pghaions o8 (5 e 039000 3 38 55 alS g ldb ey

o8 ol ol clacdlo s S STy Y Al

e NEw

1 vonrimanr
e
Eiamntyry

Source: Authors

b 9 (8 5 4 7
st G3,Sa9) 5l 518 oS sl 0ad LA candin 5 odimn (seghie & (i Sl poles Gl
i3l shilate St g5 Yo g e ol |y st oo 5 oelain] ccabaati] ¢ ulisd slal (el
Sjgpd slopsi Sl pu plp 3 6ed Glaptuns (SWSS g (Calogldl 5 b)) (o 5 Sl
ol bl ST g ) e e Castal g pgll 4T Ly (aLad (630 paaliy (slagSl ) tanilil
SllasMo 3l gl i b )b (Siae )l 5 oyl 03,509y plsieds oo ptalel (Gl el
el Glidos g ale (o)l Wit spaan] alad s )b (olab ansg T8 ) kel = (ol

WY



b doal g oy Cdw e Gl (6 gyl (olad Jalo

2l ) a2lsd i lacs S el I Slutdy 5 hind (2lad sbagSll RS sy clapppils ol
el = (58 Glel 9,S09) b o (el (sl (2l b 4 10900 0l S0 b gl ol Syl oo
o Cuial doglain 3 jlios (IG5l )98 (638l Gaglil I (S plsisas o8 il Cusl canl 4l
dogase Gpian pyx 392 jl (B (Sin S = (amde Jidie 350y epMe il ol cund oy 0 ol
L o pgbne Jold oS 500 050 g0k (Swiehss) CuBoe | o8 aale 0jo> 5 (S ude domus (1)
(o e S lo 5l (510,95 0 9 988 )8 = (558 5 gz = Jlod (blijl o805 13 (5518 el
bsd dmog oS e Jlo ol bl (35 (slmyge S g 5l JUal bl 93,8 (Sl Cluaols o |
(W ool w9 08 e 10 Camen 303 WDl ey 505 10l delge )l Lo sla e b o
o) Comitind g Ol 39108 (b (sloJuS) (b Slils Sligen (Sl (ol ol @)
i b il ol dox 5l (655 y0 dtun & Sgelyn (g5 Blhae (63 Ses (Stuly g i lolusl Slng

LYYy d,&l) uuLwI)) S U9 LSLG:ML A5k sl bb.o.bdu L;Lo wL.QA 5 u.:lh.)«cl» Julyu,o L)T 0 J)’L&1
Srpad unl0sl Jolb> olad = (oS (glaybg) ) orSope by (Bloy) g cologlul (aub Sl
P (S)JJ"“-’““’] d}i” & AR oo uLu) ("_UL" AR 0 dj‘)‘ rg.B uL.wl U.JLA.Q Lgf.bpwui dﬁ] )‘ aMJ)‘m
FioghS VWY e Colue jl 0o A0 5l io &S (gysbds )b 4V Ls 5 slades S oo umle o8 L]
b 2 5 03 5 g0 0l 35 30 )3 el 4B 5 )15 05 i b st (6 sl rsbans 5 il (om0
Slejon 45 035 5 syl (ol 0918 & (il o 55 s oye siogh VIS colus )
(o (535) o sl ssas s Spm 3 S o 4l e o515 Ve e
"l ol 5" Sy a1 505l ol (e = (Sind losiad 5 (U5 5 oo 5 (Slbe
b o ollss OMos o Sgolpn Jld (ola JuS 5l (56 050 cpe; 5l pel oyl 4563y o] 15 a5 cawl 03,8 sl
el 95 b (gladlaiel b 5 Sl glanaly b loyess Sl & s 4 Sl o (Bl 5 YIS
acslop; & 08 o dnli oo e FY Gl re paw g« YVAOTY lyg0 Hlade b olab  Siaendes
03950 ) Cuto (lad  Suseddsd b (gladgs & )yamds 5 03,0 (95w (Sdbal mje (5o 5l bl Sl
5l bl sl andly (03)Sdos g (oLl cpdan g Cul (Sae do ST abadss cpl WlaBl geod (555 e
Ol 35 B o515 Al ogad & ol 0y (cladl cunl 03 (ljEN]) s (SUUSS (o) e Capiel
S99 b= gliwl (Bpdled 5 (Bpd gy sloding & Jbb > tand e (LS 68 (g ped At )3 1) 5 e
B 186 (535 o At 4y (53,Skae Sy 5 Sl 1085 ) (Ko Lo & oS (s

Wo




VF oD ke (55,9458 wlivisg) ¥ o,lowd o 2,95 Lad owlow (pi o] doliluad

e (5o jgluod b guan 5 Lil) 3 Giogl cnl ol (IS jobo & i Gl bl pd 3 50 Sty
Do il sl ol a0l g drwgi | ol g iz Sl )l )18 aitel = el ilel 0oy iy
39 adllae ol czdls AT om0 alel 5 olis SllanMo 3l g0 2 oS (2013) Ko 5 52,505
(s 9 Usog) (3805 Aile 2)lS o0 domo (ldS gyl 3 (Sitel (slopadli siepllas plosl pg))
23391 atudls (6 ppcaml QI3 sl ole 1y Jole ot 8Ly 4 (2 0 45T o8 il liao 350 53 (2019)
SpdySany qpazele gy ) Sl gbcdloy; g glo 5500 & e (Ui 35 pob slaadly
3 51 o olid = oS ooyl xSone b ping ol N3 o -l 03,8 w5 |
e 2lad ol g anibyy (2024) olyplon g gppllae o Lile by (o = (elul Cllas
S 3 bl e 53 sl 038 (3loditune (355 (shing (ol g (s318 ol by (s plica]
ol g S sate hjle sl wlide ;> SWOT Lo 5y (2022) )53 e 9 lo o ile oo yimngy o
opelad Slles Ol S QB (Blopj ) calopludl (b Sl plojes 346 L GBS
& Hlaaly ayse 13 (2021) L lirewl 5 Slay B b ol glaasl Sleden .Caol odls &) grols (63,55,
(S5 o sladtan ;3 (s plicun 3 pe5 oS amd o (L5 sl 18T o b (655 50 3blie (5 prcanl
05 o e o8 il g 3505 )3 (i cnl (6ol (Jb ol b acand ol (sl e 53 S itie (laltine
ol (Bl g (Seahs omde dlal Glojen Jlos g (o = (el

il b BB b3 sladleidiy il @l & 42 b

Bl ) Jasdos (65, Slas (lacdad sbol Jols (wlwas gbd Slos olad 29354750 )
Silwopdd She dbml 5 fgeln S b 4 Jliwl olus e She (20)5 JUl f e g Sk
ladaS ladigg > Cogw 5 o) 2l Slse (63l

Slpag5) (oS 5 bl slaalt ang Jols a2 )by (il o3 label g2 yla (g Y
ol e doelSyy) Gl lanl Joo SIS (285 lom > s (g Sl bl (oanb
Sligs cBg plad duoy (sly 50 3l Liowiw 5 GIS p e 43 ,LSS olad iol ailolus lyatnl g (oug

9 eyt bl day (choj) (sjlopglio Joli (o SBCE Ly 659l U5 Y
Sl 5 s Lol (Sloyd jSThe 9 olSg i sl lopjor 3,5 ) calilobrl o JuS o 5 55 (Sl slrolSi]
Sl Sy )3 (b y93) 551 0381y 1§ (ot

5 S Sy yhlsl adss cladiny e Jold jgoobad ol o Cu e 4ol g F

W




b doal g oy Cdw e Gl (6 gyl (olad Jalo

Sy (2lad GiSly (clavg L a4 g ¢kl calisee L& )5 (cladlaio (o0 (il b S50 sl £ 5,5 e

(s &3as 5 oo 1) bloce el

‘:;,D)Jé 9 ’&MH:‘”

28 el ) ey u:‘iu il — 2 ClasMa" lgie b oad ploxl imgl J) 48,8y dllie oyl

Sl 1y oy St JLeS oSl ) elaciglon I B diasi 5 sl o glbs le oSl
OB a9 i

(1032 B+) pgd iy gi g (103 B+ ) Jgl oigs

il 32,15 ¢ YS! a1y

ol 08 i)l58 By lawgl (090

Lol /[ Jb 2l

References

Albrechts, L. (2004). Strategic (spatial) planning reexamined. Environment and Planning
B: Planning and Design, 31(5), 743-758. https://doi.org/10.1068/b3065

Al-Hamami, A. H., Tawfik, Z. S., & Ali, A. H. (2023). Spatial information systems for
the security and military aspects. Journal Port Science Research, 6 (Special Issue), 55—
61. https://doi.org/10.36371/port.2023.special.9

Barhani, K., & Esmaili, S. (2021). Defense-security spatial planning of cities using spatial
analysis of physical and military vulnerability (Case study: Zahedan City). National
Security Quarterly, 11(39), 405-430. [In Persian]

Council of Europe. (1983). European regional/spatial planning charter (Torremolinos
Charter). Council of Europe. Retrieved from: https://www.apps.org.rs/wp-
content/uploads/publikacije/(A4,-A5)-European-regional-spatial-planning-Charter-
1983.pdf

United States — Department of Homeland Security Cyber and Infrastructure Security
Agency (DHS/CISA) (November 2019). A guide to critical infrastructure security and
resilience. Report. Retrieved from: https://www.cisa.gov/sites/default/files/
publications/Guide-Critical-Infrastructure-Security-Resilience-110819-508v2.pdf
Eskandari, H. (Ed.). (2011). Non-operational defense topics (5) - Spatial planning from
the perspective of passive defense. Tehran: Boostan Hamid. [In Persian]

WY



https://doi.org/10.1068/b3065
https://doi.org/10.36371/port.2023.special.9
https://doi.org/10.36371/port.2023.special.9
https://www.apps.org.rs/wp-content/uploads/publikacije/(A4,-A5)-European-regional-spatial-planning-Charter-1983.pdf
https://www.apps.org.rs/wp-content/uploads/publikacije/(A4,-A5)-European-regional-spatial-planning-Charter-1983.pdf
https://www.apps.org.rs/wp-content/uploads/publikacije/(A4,-A5)-European-regional-spatial-planning-Charter-1983.pdf
https://www.cisa.gov/sites/default/files/%20publications/Guide-Critical-Infrastructure-Security-Resilience-110819-508v2.pdf
https://www.cisa.gov/sites/default/files/%20publications/Guide-Critical-Infrastructure-Security-Resilience-110819-508v2.pdf

VF oD ke (55,9458 wlivisg) ¥ o,lowd o 2,95 Lad owlow (pi o] doliluad

European Commission. (1999). The EU compendium of spatial planning systems and
policies. Directorate-General for Regional and Urban Policy.

Evans Carol V., Anderson Chris, Baker Malcom, Bearse Ronald, Bigakci Salih, Bieber
Steve, Cho Sungbaek, Dwyer Adrian, French Geoffrey, Harell David, Lazari Alessandro,
Mey Raymond, Sabonis-Helf Theresa, and Verner Duane (2022), Enabling NATO's
Collective Defense: Critical Infrastructure Security and Resiliency (NATO COE-DAT
Handbook 1), Carlisle, PA: US Army War College Press. Retrieved from:
https://press.armywarcollege.edu/monographs/955

Farints-Dasi, J., Pinazo-Dallenbach, P., Peird Sanchez-Manjavacas, E., et al. (2025).
Disaster risk management, climate change adaptation and the role of spatial and urban
planning: Evidence from European case studies. Natural Hazards, 121, 23479-
23512, https://doi.org/10.1007/s11069-024-06448-w

Ghahreman, V., & Alipour, A. (2022). Strategic defense and security planning of spatial
planning using SWOT and QSPM analysis (Case study: Mazandaran
Province). Quarterly of Defense Readiness and Technology, 4(3), 57-84. [In Persian]
Golvardi, H., Lotfi, H., & Ahmadi, S. A. (2013). The role of spatial planning in
formulating Iran's defense-security model [Master's thesis, Islamic Azad University,
Garmsar Branch]. [In Persian]

Hafeznia, M. R., Safavi, S. Y., Motof, S., & Jalali, G. R. (2010). Designing a theoretical
model of territorial planning based on passive defense principles. Defense Policy, 18(69).
[In Persian]

Hosseini, F. S. (2019). An analysis of land use in Qom Province with an approach to
selecting suitable zones for urban system development [Master's thesis, University of
Tehran]. [In Persian]

Hosseini, S. H., & Sedighi, A. (2014). An analysis on the spatial-locational planning of
healthcare facilities in Mashhad with a passive defense approach. Journal of Territorial
Planning, 6(2), 335-361. https://doi.org/10.22059/jtcp.2014.53204 [In Persian]
Mashhadi, H., & Amini Varki, S. (2015). Development and presentation of a vulnerability
assessment and risk analysis model for critical infrastructures. Crisis Management
Quarterly, (7), 69-85. [In Persian]

Mazaheri, M and Yazdanpanah, K (2024). Land use planning with a defense-security
approach (A comparative study of the countries of Iran - China and presentation of
strategic model). Basij Strategic Studies, 27(102), 137-181. [In Persian]

Mansoorian, H., Rajaei, S. A., Ashouri, H., & Hatami, A. (2018). Transition from urban
labor market to regional labor market in Iran (An analysis of floating population
data). Spatial Planning, 8(1), 51-70. https://doi.org/10.22108/sppl.2018.108542.1146 [In
Persian]

Mirehei, M. (2014). Study urban system of new provinces in Iran by spatial planning

VWA



https://press.armywarcollege.edu/monographs/955
https://doi.org/10.1007/s11069-024-06448-w
https://doi.org/10.22059/jtcp.2014.53204
https://doi.org/10.22108/sppl.2018.108542.1146

b doal g oy Cdw e Gl (6 gyl (olad Jalo

approach, case study: Qom. Town and Country Planning, 6(2), 209-237. doi:
10.22059/jtcp.2014.53207 [In Persian]

Nikbakht, M., Daznardi, Z., & Esmaeilzadeh, H. (2022). Site selection of border police
stations based on natural and human indicators in the northeast of Iran using the FAHP
integrated model (Case study: Border area of Razavi Khorasan Province with
Turkmenistan). Journal of Great Khorasan, 13(49), 69-86. https://doi.org/10.22034/
jok.2022.308612.0 [In Persian]

Nouri Kalkenari, J. (2019). The criteria for locating military barracks by considering the
aspects of passive defense. Passive Defense, 10(1), 31-44. [In Persian]

Parizi Mimandi, S., & Kazeminia, A. (2015). Zoning of vulnerability in Kerman city
based on passive defense principles. Journal of Territorial Planning, 7(1), 119-144. [In
Persian]

Persson, C. (2013). Deliberation or doctrine? Land use and spatial planning for sustainable
development in Sweden. Land Use Policy, 34, 301-313. https://doi.org/10.1016/].
landusepol.2013.03.002

Paul, B. K. (2011). Environmental hazards and disasters: Contexts, perspectives and
management. New York: Wiley-Blackwell, John Wiley & Sons.

Romina, E., & Hosseini, M. (2019). Investigating the criteria of passive defense in
locating industrial activities (Case study: Industries of Qom Province). Interdisciplinary
Studies of Strategic Knowledge, 9(34), 163-183. [In Persian]

Sadeghi, A, Nazari, V, Gholami, M and Amrollahi, M A. (2022). Investigating Socio-
Economic Impact of Religious Tourism on Spatial Development of Qom Province. Social
Studies in Tourism, 10(19), 195-220. doi: 10.52547/journalitor.36277.10.19.195 [In
Persian]

Seyedin, A., Afshar, A., Amini Varki, S., Rostami, H., & Yazdani, M. H. (2017). Spatial
vulnerability assessment of infrastructures in Ardabil Province with a passive defense
approach. Journal of Territorial Planning, 9(2), 333-362. https://doi.org/10.22059/jtcp.
2017.227056.669671 [In Persian]

Sharifzadegan, M. H. , Khavaninzadeh, A. , Fathi, H. and Malekpour Asl, B. (2013).
Usage of Interconnected Network in Hierarchical Clustering of Settlements of Qom
Province for Improvement Regional Planning. Town and Country Planning, 5(2), 211-
240. doi: 10.22059/jtcp.2013.36784 [In Persian]

Shargh-e Ayandeh Consulting Engineers. (2014). The spatial planning plan for Qom
province. [In Persian]

Taghvaei, M., Beik Mohammadi, H., Zali, N., & Kasaei, M. (2017). Investigating the
effective factors in the executive approach of spatial planning in Qom Province. Spatial
Planning and Geomatics, 21(1), 73-94. [In Persian]

Yang, Q. Y., Luo, K., & Lao, X. (2020). Evolution and enlightenment of foreign spatial

wa



https://doi.org/10.22034/%20jgk.2022.308612.0
https://doi.org/10.22034/%20jgk.2022.308612.0
https://doi.org/10.1016/j.%20landusepol.2013.03.002
https://doi.org/10.1016/j.%20landusepol.2013.03.002
https://doi.org/10.22059/jtcp.%202017.227056.669671
https://doi.org/10.22059/jtcp.%202017.227056.669671

VF oD ke (55,9458 wlivisg) ¥ o,lowd o 2,95 Lad owlow (pi o] doliluad

planning: Exploration from the perspective of geography. Acta Geographica Sinica, 75,
1223-1236. DOI: 10.11821/dIxb202006010

Zarghani, S. H., & Azami, H. (2011). Analysis of military-security considerations in
preparation of military centers and camps with emphasis on Khorasan Razavi Province.
The Journal of Spatial Planning and Geomatics, 15(2), 141-161. [In Persian]

Zavvreh Consulting Engineers. (2011). Qom region development and urban planning
project. [In Persian]

Zivhave, M., Chatiza, K., Bvuma, T. E., Zimunya, W., & Musvoto, G. (2025). The role
of spatial planning in strengthening human settlement resilience to nature-induced
disasters in  Chimanimani District, Zimbabwe. Discover  Sustainability, 6(1),
88. https://doi.org/10.1007/s43621-025-00865-y

VFe



http://dx.doi.org/10.11821/dlxb202006010
https://doi.org/10.1007/s43621-025-00865-y

