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Abstract

As other researchers have shown, one of the main problems in studies
in carrying capacity is not paying attention to the evolution of this
concept and its various aspects. Therefore, this paper has been
compiled to investigate one of these cases, namely the article “Critique
of the article on assessment of water resources carrying capacity of the
river basins using the simulation approach and index-based evaluation
method; case study: Zarrineh-Roud basin”. This article tries to explain
and supplement the arguments and views of the critic(s) constructively
and to eliminate the doubts and shortcomings of the statements made
and increase the awareness of the audience of the article. This article
first tries to provide a correct view of these concepts. It eliminates the
essential ambiguities in the opinions expressed in this field by stating
the concepts of carrying capacity and carrying capacity of water
resources and introducing reputable authorities. Then all their
ambiguities were answered with various, understandable and
straightforward arguments based on the critic's point of view and
extracted from the references they have studied. It should be noted that
the innovation and scientific value of the article is in approach, the
evaluation framework and methods. The approach and methodology
recommended in the articles cited by the critics have been considered
as the missing key to the other research. The issues raised by the critic
are the principles of the carrying capacity studies, which have been
considered in the published article. The concept of carrying capacity is
complex with scattered literature, so ambiguities and disagreements
about this concept are axiomatic. Therefore, introducing the concept
of resources and environment carrying capacity into the scientific
literature of the country depends on the special attention of domestic
researchers to this concept and the synergy between them. Obviously,
scientific and constructive critiques will be constructive in this
direction.
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“Carrying capacity (K) describes the number of human
beings that can be supported on a sustainable basis in a
given area (or on the whole Earth) within natural resource

limits and by human choices concerning social, cultural
and economic conditions.”
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“[Carrying capacity] which has long been used in ecology

in the past, as the maximum limit of the number of livings
which certain natural environment can bear” .
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“The definition of environmental carrying capacity in this
paper is not confined to that. It also includes the
conception of the effect of human activity, namely, the

threshold of the effect of human activities which the
environment in a given region can bear at a certain period

” . oy s
and under certain conditions.”
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“The framework presented assesses the major
pressures caused by human activities against

sustainability thresholds for these activities to
determine if they have exceeded the human

” carrying capacity

CoS g (e 090 S 53 0 byl ) 2 45T oS o i
Wloals 1y 350 ol gl L) ol o3 Loyl s

laj, 0 o,ls/Lane et al. (2014) 45" 4ipSKilas o jass !”

bl sl po diiws il glog liw 4 gl o

s @l S 03 o el 5 ol gy o )3 gyl

& 9 oizy by puio (gyuiio Oy Cubyls oS LI ) 0 Cuwl

@S WS o galae liul 4ol yo
S A5y pai ylpie <o Weihua et al. (1992) 457 4/

Uhie vl Slad) o aidged Ll 0y w8l

Yo o oyl oF 0lond qeanin Jlo ¢yl ol O gobie coliyisg
Volume 17, No. 4, Winter 2022 (IR-WRR)

vsa



—eloain] ol jl iy (sl o glio Ul 5T "
uob u.flaj 3" <5 0 Canny bx&w} Curas :L;)La.l;‘;/

iy paw 5 (el o coiis S )5l 1 4 ]

Bup Lis 5 Jol Glie 4 jlul degi il Glie 4 duols

"US o oolitw] cuslio drwgi by lpic 0 Jaocun ;
o plio 3y Cubll mmo iyl b L 58 e
o5 douf .l ok " 1 il o ST 45" il 5] Sl )
Olodl > ks 55yt 45 igSilan b o)lil ) 4 dlos 0/
P g e ddlid KjelsST slajugpe Slyie cov ing
4 s iy o 3 M iy U 1y5l8" aab]
sl o] Jolb5T a5 Cuwl 0 ylo 2y oSyl ol il laic
Graymore et al. Lwyi' osgde <y b 45 dipSilas 3 byl
Solad yj S8 g0 45 Cunl iz g3 (e sl 03 4Lo (2010)
Cawl o5 050
why oy bl IS )3 5ol 5 )Ml cono 4 o]
ie cov &5 lame Cuj Byp L puizan 5 0
S bl oo 318 0 48 w8l 1 el ks Ly s Ly
s L " sl 8 03 53 g B ) S5 58 o s
ST cslaccuspitoes (1) Jol o gl 45 i o s 5 ]
"l (oolais] - clos] slocysgize (1) 5

e i (o] dawy oo 5lai 4y (o) o K Bl g Lty
A0 sl iz g ooy )15 e de 0 bl 0)bd ) 0B S
sl Yozl 651 S ped a0l p il 85,165 3 eMbl ]
Aien s & Btes wlandly ly 45 ladd 9 5103,S o 1y 65
dogi b il oo Lol plu il 39 eMbl o 5 o8 pldy e
5 b JYawl 5 oBwd cpl o)l cou (SouS 5 Cuenl 4
lgn 33 e oo 4 o205 (ol i Lo o ¢ s (sloposs

DS 0 38 G 0)50 (Sin

48 WS o ol daldl o Ly
Pogdo b yie 4wy 4 Mohammadi Sedaran et al. (2021)
Wilodgad 0yli] y1f odiilo 3y bl
9 Camoz ol [[] (2 Vb > 40 (T 5l 4 [20 cbib]"
ool dilio G 40 Cunj Lo g polio 4573 0L Slaid]
b Cunj Lamo 45 o0 i8S iy ) I Al o
i o] 9 295 Lid> 153
OBy dold] p3 oy cud)b dppa 4 o o)L ] ol pole
Ader [y o j9iS p0 Gliie I b olid] Wigy ddi Ojg0 dllio
b By (go2linel 350 i o)) )3 & jpo 4y o iodpa

w/).'/ g

Equity of
opportunity

Quality of
| e
Limits \ Sustainable Carrying //’

Pressures Capacity

Pressure/
impacts

————| activiies |T——_
Consumption
generation / \
Tourist Population
numbers Human size & growth
choice

Ecological limits
to growth

Fig. 1- Conceptual model of regional sustainability and carrying

capacity place in it (Graymore, 2005; Graymore et al., 2010)
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28l od 5las]
“Nevertheless, it should be noted that the threshold
of the ecological environment carrying capacity
would not occur in reality since the damage
experiment for human-nature system cannot be
”.conducted

e S o &S WS o AST 55 Arrow et al. (1995)

“Carrying capacities in nature are not fixed, static,
or simple relations. They are contingent on
technology, preferences, and the structure of
production and consumption. They are also
contingent on the everchanging state of interactions
between the physical and biotic environment. A
single number for human carrying capacity would
be meaningless because the consequences of both
human innovation and biological evolution are
inherently unknowable.”
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“An environment's carrying capacity is its maximum
persistently supportable load”

Slply oy cudyb a8 WS o i Rees (1996) (yuiowed
2 ooad Jlesl b ol dowisS lo 5 Cglite Ll aylul
5o ol g gl Comer @l @ 295 4B)F iy ey laome
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“For purposes of game and range management,
carrying capacity is usually defined as the
maximum population of a given species that can be
supported indefinitely in a defined habitat without
permanently impairing the productivity of that
habitat. However, because of our seeming ability to
increase our own carrying capacity by eliminating
competing species, by importing locally scarce
resources, and through technology, this definition
seems irrelevant to humans. Indeed, trade and
technology are often cited as reasons for rejecting
the concept of human carrying capacity out of
hand." This is an ironic error shrinking carrying
capacity may soon become the single most
important issue confronting humanity. The reason
for this becomes clearer if we define carrying
capacity not as a maximum population but rather as
the maximum "load" that can safely be imposed on
the environment by people. Human load is a
function not only of population but also of per
capita consumption and the latter is increasing even
more rapidly than the former due (ironically) to
expanding trade and technology. As Catton (1986)
observes: "The world is being required to
accommodate not just more people, but effectively
'larger’ people . . ." For example, in 1790 the
estimated average daily energy consumption by
Americans was 11,000 kcal. By 1980, this had
increased almost twenty-fold to 210,000 kcal/day
(Catton 1986). As a result of such trends, load
pressure relative to carrying capacity is rising
much faster than is implied by mere population
increases. “
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Fig. 2- Carrier-load structure for examining
water resources carrying capacity (Liao et
al., 2020)
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“Carrying capacities in nature are not fixed, static,
or simple relations. They are contingent on
technology, preferences, and the structure of
production _and consumption. They are also
contingent on the everchanging state of interactions

” between the physical and biotic environment

Copde o 5y9l8 8 S Jlasys 35 Jiaetal. (2018) Koo )b
Sp by e S ob)l Cllas )3 (olaibl drwgs o 5
ol 03,5 WSt pole
The social and economic systems are the main
supporting bodies of water environment, and the
composition, structure and state of the system affect
the carrying capacity and carrying status. Therefore,
the carrying capacity of water environment cannot
be separated from specific technology and
management. The limitation of water environmental
carrying capacity is related to the level of technology
and management, which are mainly embodied in the
level of economic and technological development
and utilization of water resources, water
consumption and the level of pollutant discharge and
structure in all the industries and the phases of social
life, as well as in the optimal allocation of water
resources. The exploitation and utilization potential
generated by the economic  development,
technological progress and improvement of
population gquality can strengthen the assimilative
capacity of water bodies and water resources
supporting capacity. Therefore, it is possible to
enhance the carrying capacity and its exploitation
and utilization potential of water environment by
improving the level of economy and technology and
readjusting the industrial structure.
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“In its broadest sense, carrying capacity refers to the
ability of a system to support an activity or feature at

a given level.”
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“given the fundamental uncertainties about the
nature of ecosystem dynamics and the dramatic
consequences we would face if we were to guess
wrong, it is necessary that we act in a precautionary
way so as to maintain the diversity and resilience of

ecosystems.”
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Furthermore, it must bring the information together
using an aggregation method that recognises a
system, or a system dimension, which cannot be
assessed in isolation from the systems it is dependent
upon. Also, to be useful for decisionmaking, any
sustainability assessment needs to have quantifiable
criterion for monitoring. Moreover, any policy
relevant measurement framework should deliver
information that is easy to understand and
communicate to professionals, politicians, formal
and informal stakeholders, and the general public so
its potential to guide strategic planning for
sustainability is maximised. Presenting accessible
and understandable data facilitates public
awareness about sustainability and advances the
possibilities of transparent decision-making. But
most importantly, and a primary focus of our paper,
it must be able to assess sustainability at the regional
scale. In a recent study, the effectiveness of five

commonly  used  sustainability = assessment
frameworks—ecological ~ footprint, wellbeing
assessment, quality of life, ecosystem health

assessment and natural resource availability—were
evaluated at the regional scale. This study found that
none of these methods were entirely effective at this
scale, mainly due to the large amounts of data
required for the assessments, much of which is not
available at the regional scale. Furthermore, the
assessment methods were limited in their ability to
fully assess regional sustainability, as they
concentrated on the condition of part of the system
without assessing the cause of any change. None of
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the methods evaluated used aggregation methods
that combined indicators based on the interactions
between indicators and their differing impacts on
sustainability to produce an overall sustainability
assessment without the loss of information about
the system. Thus, we demonstrated the lack of an
effective assessment method for sustainability
monitoring and evaluation at the regional scale. In
that paper, we called for the development of a
regional sustainability assessment framework based
on the best science and data at the regional scale to
produce an effective tool for regional managers to
use in the adaptive management process. The method
must be able to produce wellinformed decision-
making, policy development and implementation of
sustainability programs and management actions to
help achieve regional sustainability. It also needs to
facilitate learning about regional sustainability for
managers.
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Achieving __ regional __sustainability __requires
assessment methods that reliably and validly
measure regional sustainability and thereby
increase the potential for well-informed planning
and decision-making. An effective sustainability
assessment method provides information about the
overall sustainability of a system without losing
information about system parts. Its approach is
necessarily holistic covering aspects of system
viability, performance and sustainability with the
largest impact on the overall system's sustainability.
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Table 1- The eight subcategories and 17 resource components necessary for a resource-based carrying capacity
assessment model based on Lane et al. (2014)
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Present
?\litr??l;)e? C;t:g%ry Components components in this Description
paper
(1) Total food, (2) )
earEap (9 R e o oo AT
| Food (4) Activity level, (5) No hg sy put,
Avoidable waste, (6) aven t used to estimate
Recycling carrying capacity
I Climate (7) Short term and long Yes - Climate was considered as
term part of SWAT model inputs
. . - Irrigation and agriculture is
11| Agriculture ®) Org?rr::c ;ggrzmg, ©) Yes a sub module of SWAT
g model
(10) All textiles, (11)
v Textiles Natural fiber, (12) No
Wool/fiber
v Fuel (13) All Ilqmd fuel, (14) No
Biofuel
VI Timber (15) Timber No
VI Infrastructure (16) Infrastructure No
VI Nature (17) Nature reserve No
reserve
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Water Carrying Capacity definition modelisation (WCC)
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Fig. 3- The place of the concept of water resources carrying capacity in resource and environmental carrying
capacity studies (Magri, A., & Berezowska-Azzag, 2019)
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