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Abstract

Cities manifesting the world's most consuming ecosystem are responsible for a large part of the
world's environmental problems. Knowledge of the ecological conditions prevailing in any regions is
essential for achieving development. Ecological Footprint Index (EFI) is of great interest for assessing
urban communities as a way to measure the levels of sustainability. In this research, the ecological
footprint method, which is a quantitative model, was used to analyze the data and measure the
sustainability of urban areas. To this goal, an attempt was made to study the EFI and biological
capacity of the urban ecosystem of Sari City by using a descriptive-analytical method and relying on
library resources. Ecological footprint in the consumption sector, including housing, services, and
transportation, was calculated in 4 areas of Sari City. According to the results of data analysis, the
ecological footprint of consumption in the mentioned city was equal to 0.94 global hectares and its
biological capacity was 0.59 global hectares per person. Comparison of the biological capacity and
ecological footprint of this city showed that it had an ecological deficit and was thus ecologically
unstable. Among the footprints calculated in the consumption sector, transportation with the ecological
footprint of 46.46969 ha had the most ecological footprint. Also, analyses of the ecological footprints
in the 4 regions of Sari City showed that Region 1 had a more footprint than other regions, indicating
that it followed a higher consumption pattern, but in general, all areas of Sari City were in an
ecologically unstable situation according to the research results.
Keywords: ecological footprint, sustainable development, urbanization capacity, Sari
Introduction:

*Corresponding Author
Nazari, M., & Kalantari, M. (2023). Assessing the level of sustainability of urban development with the ecological footprint

approach studied: Sari city. Geograi hi and Environmental Planning, 34 (2), 1- 3.
2252-0910 © University of Isfahan

This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0

d 10.22108/GEP.2022.133118.1506 @ 20.1001.1.20085362.1402.34.2.4.1


https://doi.org/10.22108/gep.2022.133118.1506
https://doi.org/10.22108/gep.2022.133118.1506
https://dorl.net/dor/20.1001.1.20085362.1402.34.2.4.1
https://dorl.net/dor/20.1001.1.20085362.1402.34.2.4.1
https://www.orcid.org/0000-0002-2646-6461
mailto:maryamnazari7529@gmail.com
mailto:mo_kalantari@sbu.ac.ir

2 Geography and Environmental Planning, Vol 34, No. 2, Ser No. (90) Summer 2023

Rapid population growth and consequent expansions of cities, as well as the urbanization process
exceeding management and development of urban services, have led to an increasing use of natural
resources and energy. The amount of ecological footprint of a society depends on the following
factors: population size, average standard of living, average productivity of land ecosystem, efficiency
of harvesting, processing, water resources, and use of other resources. By measuring and controlling
each of these variables, the effects of resource utilization can be determined, the degree of
sustainability of the urban system in relation to the natural ecosystem can be studied, and finally,
appropriate policies and strategies can be applied to reduce the effects of ecological footprint and
increase urban sustainability. It is important to note that analysis of ecological footprint varies
according to the type of community, country, and the amount of technology used in that community.
In other words, ecological footprint varies based on the level of development and land use in each
country. Generally, the study of ecological footprint shows that the developed countries have a greater
impact on natural areas.

Methodology:

Various social, economic, cultural, political, and environmental aspects, etc. have affected human
life. One of the aspects of rapid urban development is increasing urban population and thus increasing
use of the ecological resources of cities. The mismatch between the exploitation level of resources and
ecological potential of a city has caused urban instability, which needs to be determined by measuring
the ecological potential of exploitation so as to increase urban sustainability. In recent decades, there
has been a large increase in the population of Sari City, which has caused its ecological instability due
to the excessive use of land and ecological resources. Therefore, it is necessary to determine its
ecological potential and level of utilization of resources. The present study tried to measure the
ecological footprint, consumption, housing, and transportation in Sari City and determine its
ecological status and sustainability. Thus, in addition to recognizing the current situation, the future of
this city can be predicted and its problems can be solved in terms of each of the mentioned ecological
indicators, as well as providing the necessary measures to prevent its possible natural hazards.

Discussion:

Ecological footprint is a computational tool for measuring population demand on nature. It is
mainly used to assess ecological potential, ultimate ecological capacity, and sustainable development.
The ecological footprint of a country or region involves the areas of bio-production (land and sea) that
will be needed to consolidate current consumptions by using the dominant technology. The Ecological
Footprint Index (EFI) includes several special functions in the areas of bio-production, such as land,
agriculture, and forestry, both for wood production and carbon sequestration in geospatial pastures and
water areas. The key concept for calculating ecological footprint and bioavailability by this index is
using the same unit of hectare globally; thus, it is easy to evaluate and compare the studied areas with
other areas globally. The ecological footprint method is a prelude to planning and one of the important
and essential tools, which helps to achieve sustainability. The results of this research indicated that the
ecological footprint of housing in Sari City was 1 hectare worldwide. Of 13980,29 hectares, 2071,55,
3840,81, 1602,64, and 620,66 hectares showed the global ecological footprints of the housing sector in
the 1%, 2™, 3" and 4™ regions of Sari City, respectively. Among the 4 districts of the city, District 2
had the highest footprint in the housing sector with an ecological footprint of 3840,81 hectares; in
other words, the citizens living in this district needed more lands to meet the needs of their housing
sector. The ecological footprint of transportation is estimated with regard to urban areas. It is
calculated by the sum of the ecological footprints of the Earth and the energy consumptions, including
gasoline, diesel, CNG.

Conclusion:
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Due to the nature of this research, library and field methods were used based on gquantitative and
qualitative data and information. At first, the ecological footprint indicators were developed for Sari
City based on library methods. Then, the field information required for each indicator were collected
and analyzed. Finally, the status of each indicator and the general situation of the city were determined
in terms of ecological footprint and degree of sustainability. The ecological footprint in the city of Sari
was 46969,24 hectares worldwide, of which 13955,3, 10736,77, 10563,51, and 11713,66 hectares
were the global footprints of Zones 1, 2, 3 and 4, respectively. Ecological sustainability offers
solutions that initially require revision in relation to agriculture, housing, energy, urban design,
transportation, economy, family, consumer resources, forestry, deserts, and the core values of our
lives. The study of the bodies and functions of cities, urban planning and designing, ecological design,
ecological village, ecological city, and other forms of environmental designs are essential for
achieving and promoting urban sustainability. According to the results obtained from the roles of the
various parameters in the stability of Sari City, the most important issue for promoting this city was
achieving sustainable development by preventing the pattern of consumerism and replacing it with
productivity, as well as taking advantage of the opportunities with regard to the strengths and
weaknesses.
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Figure (1) Geographical location of the study area.
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Figure (2) Housing footprint map in the four areas of Sari city.
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Figure (3) Land footprint made in the transportation sector by four areas of Sari city.
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Table 3. Consumption of petroleum products.
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Figure (4) Footprint map of energy consumption in the transportation sector by four areas of Sari.
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Table (4). Area and energy consumption of the service sector in Sari.
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Figure (5) Trace map of all services by four areas of Sari.
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Table 5. Area of productive lands of Sari city in the crop year.
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Table (6) Biological capacity of Sari biodegradable fields.
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Table (7) Equivalent factor of land types.
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Table (8) Factor of performance of productive fields.
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Table (9) Per capita ecological footprint of ci?]ngl;:?.ption in the production-ecological deficit sector
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Table (10) Per capita consumption footprint-biological capacity-ecological deficit in Iran.
(Bd) 53551558 | (BC) s ws b | (EFC) S sl s, Sl

V/4 A A% (gha) «i

Glons Laslie o el cws o Sl LS /88 (5ol 0I5 45 O a5 58T (sbs,) &

Bl b b 31l 508 Olppe ol COFAY DL 5 ot ) ol Sl S YV il S 0l (S350 55)
ol Sl S A Ol s S b Dl s Sler s /08 (gole e (gl ek sl 5 s S b
sdasglil oS ol SG5 81 sl shils G ae ise 53 (ol gl S 54d e 4 S S 48 ol IS sba
blie 53 S5 I81 lus, 05,5 asein gl besls G me S0l ol 2oy cpl 5 4,8 5l 2aS slolis
USS e (S5 S e (1Sl bl b 4y ol G At 45 il OF 51 0L (ol g Bl

el (6 Gl Sl e (RIS (el s a3l Ll

& S 4o
oS b OLSLe 5l pe b (el g ge Ol e B 53 il el ijags gy b ejs !
s LGS S s cal 3 el e (565 Olpsaali 5 Oee Sl (S4B AES 5 L3 5 e (slalins
i 5l DM s 3 mn SLOE 5 (4 ,0) 5Lis g0l L B3 s o ol a5 s el 58S
Cd b L B ae gl s Sl plS a3 LS Ol Sulens 5 oz 8 rl 03 55 5 mbe S ae Ol
G 3 ad (S ham s (ML Condy s 6l Wl 53 3 sd b5l s alie (5 e e ST 5

T B B U N S L R U PRUNSR Y R B Ve B J S g e



Al SKen 5 A5 0 Sl S0 (N5 Sbss 2 S Jelse (o

Sl gl sad (S5 sST sls, .A_SJJSCJJ@: L S3asST sbsy sl LU sl 6l (V447) u,.w)‘_}fb’;lj

sl U comer 6l LoVl Cdr 5 e B e Ol S o3Il 5 5,50 0 gl aS o3 (olla Il
‘@lﬁ U138 U PURPTG SN (Y6 W LA | S = 6 W P W -3 Eadal NESEN P bl el oslanl
Laedo VT Cdr 5 bl bl W55 (61 53050 ool & s b s dame 1y 531 5 blia 528
4S AS o bog e s slases gladely w1y LOLGST S5 5, 5581 by s Slhms 0 LS o dslia
ﬂujﬁd@\,\ch“@ﬂuzsdzbl Sl s el Al o35 5 ol Ol 40 Slisla il
Glasls am ez Ll (S Sluls Mg 5 Gpme 00 5581 sl e 1,13 (S b mls
)‘L$_<.s MWQJ‘JJ‘} 4})35)}.4 g:,..w‘ 03‘9.3 6))]"9 LQJLJJ ah.a]w:d:.wﬁ ad.:u\.tj M)EJ)LSJJJ«;.: wLw\
@))H‘;SMJLM}&L}LM Ol cComar OS5 is LGl amslr s slas] —(goladl Sl glad 5is
Wl el M5 5 S 2 Sl sl o (ol Ol g 53 (6 Kis S (sl Lol 54 5 .ol 053
G 3 38 Jold (5550 5 otdantla s U3 SS1 Slaly 35 ¢ gamme Sl (S i SU3ST 6L 3, 3050 5o
DBl [y ba ed bl 1S a s See Sion G581 L s Sl sddeslinud of K816l sy s
Q‘J_AA w\)‘dk;_w‘ L;’L_P-)L'&.A \Y"\/\'/Y‘\ J—’\J" 6JL~J€_&§MA&5}5§| 6‘4“ J) g:,..w‘ ol J)}IJ)
A S Gble SIS 4 JB 5 Jem SOEPST b o) Aok 5l s (S i s 15 Gl s A
J_::)‘)K ‘U'-'J'”" JA[...Z) L;JAAA LSJJ"‘) ol aslu U.:A) gﬁ.lj)J}Sl LSLQL.'. 3 C}q}uﬁ)\ Qi ) ol JJJT}.‘ LS)L“‘
LS WYA00/Y el Sl HLasa £7ATTE (g5lu e 53 S5 sST b sy ol sl aculs (CNG
S s, WY 5 as ddbee (gl 5, 10 0TY/0) (s ddae by 5, VeVIUVY (SO aikie gL s, Sl
L_.s .bu‘)‘ BL J.k.m\.ibﬁ M)l.:; \J\:J‘ B 45.)\.&)5» 43‘)‘ &L‘bJ}-bb é}}jjs‘ LS)"’\'.’.Li sl )L@.’: M&j};‘
B LAQL.:L:: (d)‘v\.—li:;.' ‘(_53]_@0 cl._..va cob‘j.}LJ'- ol cJ__EjJ_A;- ‘LSJ'@‘—":’ Lﬁ"-\)‘b ‘LS)J" ck'Jiwﬂ 4&)')‘)“;5
sl o f.,b R el s claw%ssl.,a.ﬁ\- el gla ame Ol oS W S amd e Ll t\;;’\
SIS o e SV b sl s Um0 sl a5 3ls (S 5 B Jem A i lte s
SSSASTSl G i b 6 R ML 2l Ol L OYAY) 0L 5 st 3 (Ks e o
s eliile S ed SO5IS1 gL gl a5 el ol sun0lis Jhassn ool glaanl .o S oy oliile S g
15 3l gme w33 sln 3L el 5 G el b LS R S i e (e Slse B ae laes S
b s el s g 5 s Sae 5 A8 Lallas (g g3 oL 4 S slinly 53 .ol ess HLSKa V/AY
oS Coul G o Gl e b IS sl 5 S5 ISST e (S PSS (S ST b s e



VEY Bl Y ojled A0 ol P8 b aes 532,00 5 5 Wi v

55 Cilien La bl S 5l e ool s s s sy eslid T 1 e (5l sl (gl il
G55 68 sk Gl da s 5 (s Se e ol s Sl L3 sl oo Seee ol S oML Canss
Slins 5 o053 bLE Sl S L ool ple 35500 slad 0 ol S5 L 0T 03 S0 80 5 2l S5 e
3t 6l el oy e eslinal S5 S1 Gl pagte 45 45 S0Les 358 o ealitul Lacs b
Lol slaca e ol oo opl Lol sl a3 S planil on (G50 58T (sl dlome 3 552 50 glacs5 o) 50
Ll ge 350 Sl an S5 shas atls slacyssdou 51l ol e 3 placys s 5 Calas
5 Gl o 55 SObI 35S sl 38 Sedial (655l sl i 3 Sadsl Juld &8 555 s
S 3y LS (sl s slaslenin 0L 3 ol AS Bl 4 268 a5 5 ghailaie oVl asT 5 s
ol ol Sl et 53 05 S)

Sl sl e pir Ol 4 5L e lalad a5 D) e Ll pb gl 5 s @
LSt DMe (S5luaST e Al B s el i)

b 55 0I5 BB L5l 4 an s JUl 5 W e 5L s e sl s baslasestle il 5l Cailes @
LSl ) el ab s e GLOB ) (g5 Sl e gl

Loiilssss 5 EL JSor o300 6ol e LS o sla il 4 x5 @

(A28 5 B3> Sl IS 50 s Sy e Sl 5 S e S Lol @

3 e papie Sheslinl L O ae Olpe 0350305 5 (A0 s L BHESIPN Sl Sl

EF s,

cl.'.a

https://B2n.ir"h10556 . ¢ b ~el = b (1740) 5k Olind (53l s 5 ol IS 6051

St ol amale lelon (oLile S e i3550) OF i ol anllae 5 5 (65 L ane s (VFAY) (lael (ool i 5 3 smmn ol 58
https://sid.ir/paper/210326/fa Y-\ (VI (s et colallles)

Jelse e 51 (5 d Do (oL i 53 e b sl patls con )8 (0TAE) Olo)T i SIS ey 5 o SaS
08T (V0 s Ll bl s gl ed Ol e (g3, Aallas (o3ladl - elex
https://gps.gu.ac.ir/article_10916.html

s s andlls) (g a1l L] 03 (SOUST sbas e 25OV (ale (glisles 5 Lo s dasa (Sl S
/https://civilica.com/doc/357517 .0l 16 Il anw s 5 ame mlis (5,803 8 (bl i o 3148 sl (ol

https://B2n.ir/a72736 . 1790 Ul _jomes (sls sl bl (VE4Y) OVl 26 laesy sl b isn 5 2V e oS3

https://www.sid.ir/paper/128462/fa.y\o-\+A (Y)o (ol pale = 5o o6 ML ane 5 (VYA iy s plo

OV W(EOIY (el Lome .S, UL arws 5 Ot b Gl 3 Gilesgd Slohe 5 ks iE (VYAO) Lslewl (o
https://jes.ut.ac.ir/article_18035.html

O s slasl Il e Ghles Ll el U SK5ST obas ) (0YA0) Ly e Slale s sy sdle
https://civilica.com/doc/510540

Ol s o Flelllon L sad (Ss (slai S S SsST 5oy il it Il (shadats Las dace i (5540l (VYFA0) e (126 (ols


https://b2n.ir/h10556
https://sid.ir/paper/210326/fa
https://gps.gu.ac.ir/article_10916.html
https://civilica.com/doc/357517/
https://b2n.ir/a72736
https://www.sid.ir/paper/128462/fa
https://jes.ut.ac.ir/article_18035.html
https://civilica.com/doc/510540
https://civilica.com/doc/510540

o SKen 5 A5 0 Sl S0 (N5 Sbss 2 S Jelse (o

&5 [t e o8l i) el )8 aal 0LL] ol
https://ganj.irandoc.ac.ir/#/articles/ae3b88fhb2ca840dh8a%eef01995¢106

1$2m Bsed SOSAS L slr o b A oIl ol (0YAY) das gy 5 STl (a0l il (glge Gl
https://doi.org/10.22059/jhgr.2013.30426.1 Y —\+ 0.(Y)£0 il (closl im (sla_pin sty dloes olils S g5

https://amar.org.ir/statistical-information . 1740 oo 5 i oo sor (oloni e (VE0Y) 01l ST S 10

References

Abedi, Z., & Soltani Khamseh, P. (2016). The ecological footprint to sustainable city. International
Conference on Urban Economics, Tehran. https://civilica.com/doc/510540 [In Persian].

Ahmad, M., Ahmed, Z., Yang, X., Hussain, N., & Sinha, A. (2022). Financial development and
environmental degradation: do human capital and institutional quality make a difference?.
Gondwana Research, 105, 299-310. https://doi.org/10.1016/j.gr.2021.09.012

Ahmed, Z., & Wang, Z. (2019). Investigating the impact of human capital on the ecological footprint in
India: an empirical analysis. Environmental Science and Pollution Research, 26, 26782-26796.
https://link.springer.com/article/10.1007/s11356-019-05911-7

Ahmed, Z., Asghar, M. M., Malik, M. N., & Nawaz, K. (2020). Moving towards a sustainable
environment: the dynamic linkage between natural resources, human capital, urbanization,
economic growth, and ecological footprint in China. Resources Policy, 67, 101677.
https://doi.org/10.1016/j.resourpol.2020.101677

Alvarado, R., Ortiz, C., Jiménez, N., Ochoa-Jiménez, D., & Tillaguango, B. (2021). Ecological
footprint, air quality and research and development: the role of agriculture and international
trade. Journal of Cleaner Production, 288, 125589.
https://doi.org/10.1016/j.jclepro.2020.125589

Bautista-Puig, N., Aleixo, A. M., Leal, S., Azeiteiro, U., & Costas, R. (2021). Unveiling the research
landscape of sustainable development goals and their inclusion in higher education institutions
and research centers: major trends in 2000-2017. Frontiers in Sustainability, 2, 620743.
https://doi.org/10.48550/arXiv.2002.04895

Casoli, E., Piazzi, L., Nicoletti, L., Jona-Lasinio, G., Cecchi, E., Mancini, G., ... & Ardizzone, G.
(2020). Ecology, distribution and demography of erect bryozoans in Mediterranean
coralligenous  reefs.  Estuarine, Coastal and Shelf Science, 235, 106573.
https://doi.org/10.1016/j.ecss.2019.106573

Destek, M. A., & Sarkodie, S. A. (2019). Investigation of environmental Kuznets curve for ecological
footprint: the role of energy and financial development. Science of the total environment, 650,
2483-2489. https://doi.org/10.1016/j.scitotenv.2018.10.017

Du, Y. W, Wang, Y. C., & Li, W. S. (2022). Emergy ecological footprint method considering
uncertainty and its application in evaluating marine ranching resources and environmental
carrying capacity. Journal of Cleaner Production, 336, 130363.
https://doi.org/10.1016/j.jclepro.2022.130363

Ebadi Ghajari, S. (2016). Sustainable regional spatial development planning based on ecological
footprint assessment of housing types, case study: Sari city [Masters Thesis, Shahid Beheshti
University]. Ganj. https://ganj.irandoc.ac.ir/#/articles/ae3b88fbb2ca840db8a9eef01995¢106 [In
Persian].

General Administration of Roads and Urban Development of Mazandaran Province. (2015). Sari
master plan. https://B2n.ir/h10556 [In Persian].

Gharakhluo, M., Hataminezhad, H., Baghvand, A., & Yalve, M. (2013). Urban Sustainable
Development Assessment with Regard to Footprint Ecological Method (Case Study:
Kermanshah City). Human Geography Research, 45(2), 105-120.
https://doi.org/10.22059/jhgr.2013.30426 [In Persian].

Habibi, K., & Rahimi, A. (2015). Application of Ecological Footprint Indicator for Evaluating the


https://ganj.irandoc.ac.ir/#/articles/ae3b88fbb2ca840db8a9eef01995c106
https://doi.org/10.22059/jhgr.2013.30426
https://amar.org.ir/statistical-information
https://civilica.com/doc/510540
https://doi.org/10.1016/j.gr.2021.09.012
https://link.springer.com/article/10.1007/s11356-019-05911-7
https://doi.org/10.1016/j.resourpol.2020.101677
https://doi.org/10.1016/j.jclepro.2020.125589
https://doi.org/10.48550/arXiv.2002.04895
https://doi.org/10.1016/j.ecss.2019.106573
https://doi.org/10.1016/j.scitotenv.2018.10.017
https://doi.org/10.1016/j.jclepro.2022.130363
https://ganj.irandoc.ac.ir/#/articles/ae3b88fbb2ca840db8a9eef01995c106
https://b2n.ir/h10556
https://doi.org/10.22059/jhgr.2013.30426

VEY Bl Y ojled A0 ol P8 b aes 532,00 5 5 Wi "

Sustainability of Urban Neighborhoods from the Perspe. Geographical Planning of Space,
5(16), 37-52. https://gps.gu.ac.ir/article_10916.html?lang=en [In Persian].

Huang, Y., Haseeb, M., Usman, M., & Ozturk, I. (2022). Dynamic association between ICT, renewable
energy, economic complexity and ecological footprint: is there any difference between E-7
(developing) and G-7 (developed) countries?. Technology in Society, 68, 101853.
https://doi.org/10.1016/j.techsoc.2021.101853

Iranian  Statistics Center (2023). General population and housing census 2015.
https://amar.org.ir/statistical-information

Iran's National Oil Products Refining and Distribution Company (2023). Official statistics of 2015.
https://B2n.ir/a72736

Khakpour, B., Rahnama, M., & Damavandi, Hadi. (2014). Application of ecological footprint method in
assessing the sustainability of urban development (Case study: Sari city). The First National
Conference on Geography, Tourism, Natural Resources and Sustainable Development, Tehran.
https://civilica.com/doc/357517 [In Persian].

Li, P., Zhang, R., & Xu, L. (2021). Three-dimensional ecological footprint based on ecosystem service
value and their drivers: A case study of Urumgi. Ecological indicators, 131, 108117.
https://doi.org/10.1016/j.ecolind.2021.108117

Lin, D., Hanscom, L., Murthy, A., Galli, A., Evans, M., Neill, E., ... & Wackernagel, M. (2018).
Ecological footprint accounting for countries: updates and results of the National Footprint
Accounts, 2012-2018. Resources, 7(3), 58. https://doi.org/10.3390/resources7030058

Liu, W., Yan, Y., Wang, D., & Ma, W. (2018). Integrate carbon dynamics models for assessing the
impact of land use intervention on carbon sequestration ecosystem service. Ecological
indicators, 91, 268-277. https://doi.org/10.1016/j.ecolind.2018.03.087

Saberifar, R., (2007). Sustainable Urban Development. Peak Noor - Humanities, 5(2) 108-115.
https://www.sid.ir/paper/128462/en [In Persian].

Salehi, E. (2007). The Role of Urban Planning Rules and Regulations in Realizing a Good City and
Sustainable Urban Development Case Study: Tehran. Journal of Environmental Studies, 32(40),
51-62. https://jes.ut.ac.ir/article_18035.htmlI?lang=en [In Persian].

Taghvaei, M., & Safarabadi, A. (2013). Urban sustainable development and selected variables affecting
it (Case of study: The city of Kermanshah). Journal of Urban Sociological Studies (Urban
Studies), 3(6), 1-22. https://www.sid.ir/paper/210326/en [In Persian].

Tan, F., & Lu, Z. (2016). Assessing regional sustainable development through an integration of
nonlinear principal component analysis and Gram Schmidt orthogonalization. Ecological
Indicators, 63, 71-81. https://doi.org/10.1016/j.ecolind.2015.11.018

Ulucak, R. U., & Khan, S. (2020). Determinants of the ecological footprint: role of renewable energy,
natural resources, and urbanization. Sustainable Cities and Society, 54, 101996.
https://doi.org/10.1016/j.5¢s.2019.101996

Wu, J., & Bai, Z. (2022). Spatial and temporal changes of the ecological footprint of China's resource-
based cities in the process of urbanization. Resources Policy, 75, 102491.
https://doi.org/10.1016/j.resourpol.2021.102491

Yang, X., Li, N., Mu, H., Zhang, M., Pang, J., & Ahmad, M. (2021). Study on the long-term and short-
term effects of globalization and population aging on ecological footprint in OECD countries.
Ecological Complexity, 47, 100946. https://doi.org/10.1016/j.ecocom.2021.100946

Yu, H., Liu, X., Kong, B., Li, R., & Wang, G. (2019). Landscape ecology development supported by
geospatial ~ technologies: A review. Ecological Informatics, 51, 185-192.
https://doi.org/10.1016/j.ecoinf.2019.03.006

Zafar, M. W, Zaidi, S. A. H., Khan, N. R., Mirza, F. M., Hou, F., & Kirmani, S. A. A. (2019). The
impact of natural resources, human capital, and foreign direct investment on the ecological
footprint: the «case of the United States. Resources Policy, 63, 101428.
https://doi.org/10.1016/j.resourpol.2019.101428


https://gps.gu.ac.ir/article_10916.html?lang=en
https://doi.org/10.1016/j.techsoc.2021.101853
https://amar.org.ir/statistical-information
https://b2n.ir/a72736
https://civilica.com/doc/357517
https://doi.org/10.1016/j.ecolind.2021.108117
https://doi.org/10.3390/resources7030058
https://doi.org/10.1016/j.ecolind.2018.03.087
https://www.sid.ir/paper/128462/en
https://jes.ut.ac.ir/article_18035.html?lang=en
https://www.sid.ir/paper/210326/en
https://doi.org/10.1016/j.ecolind.2015.11.018
https://doi.org/10.1016/j.scs.2019.101996
https://doi.org/10.1016/j.resourpol.2021.102491
https://doi.org/10.1016/j.ecocom.2021.100946
https://doi.org/10.1016/j.ecoinf.2019.03.006
https://doi.org/10.1016/j.resourpol.2019.101428

