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Article Info ABSTRACT
Avrticle type: Obijective: Rapid population growth, concentration of human activities, and unsustainable
Research Article patterns of resource consumption have disrupted the balance between the ecological

carrying capacity of land and the footprint of human activities. In this context,
metropolitan regions, as major centers of pressure on natural resources, are increasingly
confronted with ecological deficits. This study aims to assess and spatially map the status
of ecological balance or imbalance in Tehran Province. To this end, by employing
ecological footprint and biocapacity indicators and using Geographic Information Systems
(GIS), the ecological balance or deficit at the county level in Tehran Province is examined.
Method: The research is based on the classical calculation framework proposed by
Wackernagel and Rees. It analyzes annual consumption data of energy carriers,
transportation fuel use, and per capita food consumption to estimate ecological footprint
and biocapacity.

Results: The findings indicate that Tehran Province, as a whole, is experiencing a severe
ecological deficit, and none of its counties exhibit a positive ecological balance. Excessive
population concentration beyond carrying capacity, high levels of energy consumption,
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Keywords: reduction of biologically productive lands, and increasing dependence on supporting
Ecological Balance, regions are among the main factors intensifying this condition. Spatial analysis of
Ecological Footprint, ecological footprint and balance reveals a highly uneven distribution pattern, with the most
Biocapacity, intense deficits observed in the central core of the province, while northern and
Ecological Deficit, northeastern mountainous counties show relatively lower values. Energy and transportation
GIS, components account for the largest share of the ecological deficit.

Tehran Province. Conclusions: This spatial pattern represents a structural gap between consumption patterns

and the biocapacity of the land, giving rise to a set of intertwined environmental, spatial,
and social crises at the regional scale. Water resource depletion and land subsidence, air
pollution, declining quality of life, and reduced urban livability can be regarded as
cumulative consequences of this ecological deficit. These outcomes are fundamentally
rooted in the high intensity of energy, food, and transportation consumption and their
spatial concentration in the central core of the province. The results of this study can serve
as a basis for environmental policymaking, spatial planning, and the formulation of
sustainable development strategies at regional and metropolitan scales.
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1. Ecological Footprint ( EF)
2. Ecological capacity (EC)
3. Ecological Deficit (ED )

4. Global Footprint Network
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7. Input-Output Based Ecological Footprint


http://dx.doi.org/https://doi.org/10.22034/1.2.3
https://www.disaster.ndri.ac.ir/article-1-51-en.html

[ Downloaded from www.disaster.ndri.ac.ir on 2026-09-10 ]

[ DOI: https://doi.org/10.22034/1.2.3 ]

q SO Sy 9 95,3k (wgb (IS | e bl K S9Ie5T (51U g (5T Sy (o LS CUblT

adsl ool A Waoals g jLwsalel
g JE g Joo ¢ 6501 D pe iCumon BTU g gha & Wosls Lo
v
N (it Suelssl (b, duslme )
JS&'J}IB-Z'FGb%Ml’“ B G 58 bl ‘-tjj)d;r e b3,
i B s gor (n) B g Jos 5o,
J N 286 dlgs S 5o, J/
P
3 Srile J‘» e';» ..9»5'-»5 SWome; (ED=EF-BC)
b didlw glaope; y Y -
~
inel 2 Wad 55995 paunnis -
o [ 2J - ¢
‘ 2 g il § Bl g Al | GIS 3 143 Julos

L

OB S yedey 95 9 Wl L UK

Sgdie T d290 sudgicuns slame) Egome L s9dS o () byl dlre fn) bl dplre g
Slgo ylaie) loges 2o 5 (oS bwgs 138 A5 a0)8) riaogtd ol 1o a5 35 00 atiS o] 5 (o) 4 (535
Cons (gino ol &1 (pl Db god 485 Jlas 53 Lol diile (ol (9000 b Bblie 9 098 o0 ploxl (293 Byl (o5
ol 2 g sl S e Sty Sl Sl Gl laogs cloal | g b dgy 8 S5 clye aile bl oS
oie) e 1 ol Glomis s Syl S 6yt o 51 A5lg5 el o las] &S sl STy (elojlasl 4y sbolio
Vgame Slgie o) Ay & w3 ol Cdb ol el by Lol g polul & ool L6
P S oo e b S &5y ()8 uSled e Gizen S g ale g (LK) Cox (i Gl el wsiislaS
g g cosl ond Jldl (bosls 5 blele aile) bedlu ) Lawys a5 ) Caudyls (e 4 cpizron 3,5 o sk
EWing ) cusl (So5958T closs (3,5 oal 8 53 3290 (slac] 5 e (lls5 saima Lt (asls nl IS gy 25 00
(etal., 1992

Dpde BC=A-YF-EQF  4mbre nj y5ba (yej jl odlitul g4 yo d')’ 2985 Sy ) Cd b

iy & EQF' 9 YF* 5 o) 3l odlawl Gl ol g5 (gl dense Colue A () Cud )b BC YL Jgeyd )
Seinyge Ml g bodls (5)513,5" (gl it (L3390 1958 )3 (e 3l 03litl 55 sl Jolso b 5 905
S il 39S e plojle S sgliS 5 e ccsSenle (IS (slo e Colus ) b dalono
W (6o ol il (63540l 5 Co e lojle (gledly jlondjlugcdle (sl e e (gly s By

(Gha) Jler i i S0 it e s 4 1y ol e s5ls o sl (5 (EQF) Jolao gy
oS 1y oo 5l odlaiw] calisee glgil 51 Sles bawgie (sla)bSa s 03jL Jolee ol (Santoso et al., 2017)
Global Footprint Network, ) s, Sl @l dls ;o 5 sid Sy b)ygdS ded (dpy Jolee colps 05 0
Slageos Jols o Wloss s e ilisie ated g sl (GFN) sle (sbdy 5 by oo ) (2023
oudatlo o) 9 (/YY) ySanle slagyej +/¥F) (65)3liS slagyej (MYF) (S slagymej {Y/FR) (5)5Li8
Gapd g Sgdise dlre (o) €95 o & Cumed (Siudly 5 005 E5 Mk el lca s ol Dsdiee (VR
P ol (e 5l okl g5 o (sl Sl bwgie IS 5 (Lo glayliSe (s 5y90 00 oama i (YF) (gy90
Codybs &5 Sloj () Cud )b Sluwlre 3 lacops nl 2)5 (6yg0 00 cupd S o) €59 2 Sl o 2 53 S

8. Yield Factor
9. Equivalence Factor
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