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Movement is a sign of life and requires energy. Paying attention to the fact of
the interconnectedness of biological domains (biology-physiology-ecology)
acts as a guide to identify the diversity of movement and energy in the land.
The long history of moving and living in the plateau of Iran shows the history
of land cultivation with a focus on water diversity and water as energy. The
changes in the biological areas reveal the changes in the patterns of
identification and utilization of energies. Changes in population and social
context, as biological-ecological changes in Iran, represent fundamental
changes in energy issues and patterns of movement and life. Therefore, the
question of the article is: What has been the impact of the development
changes in the plateau of Iran on the energetics for the movement and
biological systems of the land? In order to answer, a qualitative analysis of the
approach to solving the water and energy problem in the decades of 1661-
1981, and comparing it with the priorities of the comprehensive scientific
map of the country, was carried out. Finally, it was proposed to replace
physical or biophysical energy analysis in planetary and biological boundaries
with biophysical-social analysis.
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EXTENDED ABSTRACT

Introduction: Movement is a sign of life and requires energy. Paying attention to the fact of the
interconnectedness of biological domains (biology-physiology-ecology) acts as a guide to identify the diversity of
movement and energy in the land. The long history of moving and living in the plateau of Iran shows the history of
land cultivation with a focus on water diversity and water as energy. The changes in the biological areas reveal the
changes in the patterns of identification and utilization of energies. Changes in population and social context, as
biological-ecological changes in Iran, represent fundamental changes in energy issues and patterns of movement
and life. Therefore, the question of the article is: What has been the impact of the development changes in the
plateau of Iran on the energetics for the movement and biological systems of the land?

Methodology: Considering the main question of the article and focusing on how the problem of water and
energy issues is identified, the process of awareness, and the analytical framework of the issue are considered in
Iran. Qualitative and critical analysis were used in the research method. The quantitative and qualitative impact
of engineering literature on the water and energy issue makes engineering literature of particular importance for
the process of the analytical framework of the water and energy issue in Iran, despite the shortcomings of single-
disciplinary and one-dimensional approaches. In fact, it is not the technical-engineering topics in these texts but
the problem-solving approach in them that is important for this article. The method and design path of the
discussion in this article was carried out with the help of the water engineer's design position in the period 1961-
1981 and a qualitative analysis of the problem-solving approach in her proposed designs in the book "In Search
of Unknown Water and Energy Resources in Iran". The two main goals are: "Knowledge Background Study"
and "Process of Design Thinking and Solving Water and Energy Problems in Iran.". Here, there is no attempt to
understand and recognize the "inside the problem (water and energy)" but rather to quantitatively and
qualitatively evaluate technical-engineering programs and designs. For example, teaching and critiquing
optimization software and algorithms, and discussing their effectiveness in various water and energy fields, is
not considered. What is important and often overlooked is questioning design patterns and engineering design
thinking in understanding and solving water and energy problems. Therefore, the discussions in this article are
an analytical and research effort to understand and recognize the "beyond the issue (of water and energy)". In
this case, a different design of the "issue" can be achieved that takes the field of water and energy linkages and
linkages beyond the natural and technical realms. Therefore, the problem will be understood as an ecosystem.
Designing and analyzing the "issue™ based on the connection between the natural and social spheres, on the one
hand, and identifying the role of the "Earth" with its conditions and boundaries, such as planetary boundaries, on
the other hand, creates another map of the "issue" that brings new understanding. In this article, a historical
work in engineering literature titled "In Search of Unknown Water and Energy Resources in Iran" is examined,
which provides a picture of engineering solutions in the decades of 1960-1980. In addition, to follow the
thinking process and problem-solving pattern of water and energy in Iran, the country's comprehensive scientific
map, which is still valid and has not yet been revised, was qualitatively and critically examined.

Results and Discussion: The centrality of water for life and movement on the Iranian plateau is well known and
has a history of engineering spanning thousands of years. In other words, water as energy has been designed and
implemented in the history of life in the arid and mountainous ecosystem of Iran. Reviewing water and energy
solutions can facilitate energy and ecological foresight. It is worth noting that the historical review of
technological and engineering solutions is important not from a technical-engineering perspective but from an
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approach. A historical example of engineering solutions in the 1960s-1980s can be seen in the book "In Search
of Unknown Sources of Water and Energy,” presented by Engineer Hooman Farzad. Content analysis of the
ideation and problem-solving approach of "Searching for Unknown Water and Energy Resources in Iran"
demonstrates creativity, courage, compassion, leadership, and foresight in addressing the water and energy issue
for today and tomorrow (a vision of Iran in the next fifty years). However, the convergence of culture and
technology is not observed in solving the water and energy problem. The approach of combating biological and
territorial features by relying on technology is an approach with a long history and is a serious obstacle in
transforming the threat into an opportunity for the water issue in connection with energy. The three priorities
raised in the country's comprehensive scientific map also have the same approach.

Conclusion: The development event on the biosphere scale has created fundamental changes in the nexus of
energy and ecology. The study "In Search of Unknown Water and Energy Resources in Iran" and the
comprehensive scientific map of the country show that the disjunctive approach (the disconnect between culture,
ecology, and technology) has continued. However, new changes are underway to achieve convergence and
integration, such that the shift from the disintegration of water and energy relations to the continuity and
interdependence of water and energy, the reorientation of data and water as energy, has once again revealed the
importance of biophysical-social knowledge and analysis. Finally, it was proposed to replace physical or
biophysical energy analysis in planetary and biological boundaries with biophysical-social analysis.

Ethical Considerations

Data availability statement: The datasets are available upon a reasonable request to the corresponding author.
Funding: This research was conducted without financial support.

Authors’ contribution: The author of the article (Mahmood Maham) has completed and written all parts of the article.
Conflicts of interest: The authors of this paper declared no conflict of interest regarding the authorship or
publication of this article.

Acknowledgment: The esteemed reviewers of the article are acknowledged for their valuable comments.


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsa.ir on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5]

ol (S50 93 (G551 9 Ol cdruwgi (B UdpgrCun 5 (s liL
(01! 93 551 9 T GB Ll mlio (goaeius 4 353,90 allan)

@’*PLQA 305

maham812002@yah00.com « |l 1545 ¢ oMl aiy il 9 K )8 oRibingy o slosnl Glalllas 5 Kin 8 0aSiimgsy yboliwl .

b oo Jl) ) oo (Stwgupn 4 Cusbly 4 2295 ol (G5l Niojl g Cann Wl (S >
5 S g (ol sloialy wilen ((eloil g (b (colidpg (M 9 VL gghaw U Jobo wile
oftlel iy Sy l EM8 )3 s 5 <8 > (Vi &6 il Jos (i 10 535
03t 9 e 053 A5 Blguw 02135 &Sl (5331 lto & o g Al £95 Copge b ey
lolid (SlagSl s ¢ gt lojp Sl anl |y Gajp > 55 65 5 el slacs)p
potiemnrj Olyds o dy elain] L g Comer Ol il ST o il ) oS0 5
ol S g S Lol g (5l (oliiballus ) (palis Slss Silo (pejlpl o (BLS
s anl 03,5 3loal il 9 6551 B 3 (ool Sl 0,5 Cans] oliis > dnogs 31,
Slolw 9 Q§)> LS‘)% :_r“’ud))’] » d)ﬁjb 4 Olﬁl oM el ‘514&.:93' u‘):w 1l Cﬁl Alio Uy
a0 55530 g o e o 3,805) (A5 S ¢ 5l sl Susl A3 (o) s (G sl
Ul 15 00 EM) 5 oguas) y5uiS sals ol 4t slocyglyl b o dulio W5+ JIATE- ol
s O Sl 2 45 5 (651 it 4y Ol gel B plosl (e jo (slmales (ol (sl VYA
~ e Sl (0l aeils Cundg (pl e sl bl g, 1 Sin ) g portinj b 555

el () 5 Sloslewr B30 3 6551 (Sosidom b (N3 el sl (sloz]

Ao axy ;b
V¥ ol s YV il yo
VEeF s -0 35,5550

V¥ pated oY 108y
V¥ LYY thas L)

(s glaejly
chu)L;.a:)L')] ‘L’_M:twub)l.'hu) [JuSSSWION-

(o)

3Ll mbo oo )0 16390 dalllas) (lojlus (slajye 1> (55,0l Ol cdxwgs yu‘ny%) u.w.\;l)l.: (VFF) geze plyo 3l

DOR: 20.1001.1.24235970.1404.13.3.1.5

Al b S sk (St ole 020l 1550

ploe 350500 1) ghunno dnr g9

el 5 csoMol ity ] g Simjp olSimgy ¢ seloin] llllnn 5 Kim b 01Suting, 7 SUi

VAV-ARD- - SF il

maham812002@yah00.com : Suig S| Sy



https://orcid.org/0000-0002-1328-3455
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

o e 818 )l (505 50 )3 (5551 9 O camgi B Uudpgiium ; (a1l

dodlo
oS oyl ol Alas (39 1305 b Cunyd 00iS i &S Canlal 5l cBLS S Lne ol 4 SlaS SO g9y 90 LAgT 9 Cuoyd
ool 1> Clluwo? &yg0y 4 31> g 5 Camdg b A 9y 4 g) (SgSe 4 (St 050 A 2085 b Cuo b i o ns
Gl oD b G ol s 35 (650 g O] wbisdllue (D win by Jsoly 008 o cwlisbdgi—cus b clagSl .l
b conlpll sl 039r (s s S92 0)lgen 5 drwgi lad itusd gloal 3)90 (pbCusbly Kasug sl (PP g €t
ol 0395 pwin Lol Wil dmwgi (oud Colo ejp V(65 5] 9 O Connads g Camwgi 9 O | o

5 5l cobe Ol ol @ ggite lawlie 3 Jade s jrepgrtun Sy g buome b b)) Slgib b g oluel o
s 3,5es ol "ol Jole sla e 1 A5 sl 015 35 ol ee) Amegi 5 (555 eleinh (Sojban o 5 sl
b3y 0 Gl 4 S, ¢l Jes laylph o (Marcos, 2024) «assls g uejpj ool o OMals (jlwans lp
AL i (glyr 008 3L ol )b ol 485 Gyse b wlS ol 28, (sl (le Bars, 2002) «S i plie Copie sl il
a5 opl ol (gan (el Wles o w55 |y olgn g Ol Sl g 31y 8 (Siid de g S porcn 0 &S (608 (65,
b conlite Conl (ot 9 ods el (Tvedt, 2013) T« T olby juas ((g59p dime p e Tan 5 Job 4 g 3)b Jlas (wlie
aelse slp @l s S o a4 g b el bl Sslite SlaShy ailaie (o olab-Slojm SIS Claie
05000 i Ldgd 4 oo b 4igSy

SlnsS dhawlyds (il pl SUid do 5 SuiS ppcun) 25 SpSmt g o st s Bk ol S ey Sl
Bl & ) 53 (rer Cenrj GagSl (Bgfaindy sl 0358 @al3 398 (einns ln |y (codlil g (e oo baalpd (g
olS 5 ol g SB blite Ly 5 e 0)28 5 (o e £55 w300 (Lt sl (g5l sloailols | gl 00 sl
ot 5 gl el (slarl = (b lul 13 5 G55 (slaonysy 35 ailygld 5 cwiine B 5 o sl 4l 5

el 5 aisye capmy a0 1y Sldl g S5l 9 (ALS el Sl o5 €5l alie 4 O (ol 53 & oy iale]
gy Gllp? Sl & sl ol Coge (Sded dipiin 1D (65l poCiuns (Kb 13 Cannod g (28l5 decl gy 03,5 (20 ylojlu
Voo Vowgans oj) slez (Mallim Gl oretie 5 Jog 4l )3 (Cusgorn) " plex 6ysld 5 pole slaojge (llolliy oS
2y ol S5 pels o 13,8 pMel s 5550 " b ) clis 53 ple SThe 5 baojge LEE" i b a4 3 (VoY)
(Nttps:/irma.ir/XjGxjy « Jlod) w5318 (559lid o Kin 3 3,215

9 Jol st lie & 55 (lpl poranss g (o) md e U 1) (69l 9 Sim b ol Sem () O ) ) it (Bl
O slaailols g sl 5l (o g (obiwgy s plic) ) slogeime odliiwl g Mg D oge Lib K gylid § Sim )3 (clpdy
ss)lfJJLo 9 Laos 9 «L;wt.ﬁfa}s Glie 4 Cuxosd dl).g L;wl...wd))ﬂ—u]—u.w) ‘65‘5 5 u.wL.wu] cu,ulwl L)" » ilasly d));l 9

Oy 9 3oy )‘| cblas dl).f Aml?—d}').;‘—g._j—wj Cnnodd Css) LAY Q\ﬂl D ) dLbéo."a.?u wb L;LmASLoL» J)fJ.a.c

" Water-Energy Nexus

2 Agent-based models

3 Tvedt, Terje

4 Insecurity

Dy S shyme K g pd y bl shb s 63, Sy olaicas 1) € gl 3l 51,8 1 lab e Masl L ol ¢l (JOhn Tillman Lyle) « JJ 4ls» ®

peplie S Ly plojen «3lidpg cmole? Sa 4SS L3, Sy ol ol € alby 5 «ulidpgy «gyluly I (B8 €] ang

(sl a5 ot Sgae |y (oS slrailob 5 (S ¢ as Gla o s )bl (lid gy 9 Shal ey e 5 5l > B

0ij slaailels ;S (izen 5 (Bldpy (2Ll (S 5 02g 8,5 Jool 1o (el (2l e VL colean |y (Budeh g e
(OF e o) wmS 05)lie ol b aSopl a5 (oS )8 conub L aub Lo gy 55505

% H. Cherki Demali, Chairman of the International Committee of Museums of Science and Technology

7 CIMUSET (International Committee for Museums of Science & Technology)

8 Earth-water-Energy-Society Nexus


https://www.irna.ir/news/84532719/%D9%85%DB%8C-%D8%AE%D9%88%D8%A7%D9%87%DB%8C%D9%85-%D8%AA%DA%A9%D9%86%DB%8C%DA%A9-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AA%D9%84%D9%81%DB%8C%D9%82-%D9%81%D8%B1%D9%87%D9%86%DA%AF-%D9%88-%D9%81%D9%86%D8%A7%D9%88%D8%B1%DB%8C-%D8%B1%D8%A7-%D9%81%D8%B1%D8%A7%DA%AF%DB%8C%D8%B1%DB%8C%D9%85
https://www.irna.ir/news/84532719/%D9%85%DB%8C-%D8%AE%D9%88%D8%A7%D9%87%DB%8C%D9%85-%D8%AA%DA%A9%D9%86%DB%8C%DA%A9-%D8%A7%DB%8C%D8%B1%D8%A7%D9%86-%D8%AF%D8%B1-%D8%AA%D9%84%D9%81%DB%8C%D9%82-%D9%81%D8%B1%D9%87%D9%86%DA%AF-%D9%88-%D9%81%D9%86%D8%A7%D9%88%D8%B1%DB%8C-%D8%B1%D8%A7-%D9%81%D8%B1%D8%A7%DA%AF%DB%8C%D8%B1%DB%8C%D9%85
https://irna.ir/xjGxjy\).16
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AJohn+Tillman+Lyle
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

(VEF O als ¥ o)led) oyl 58T ol salolw £

oAb g0 odperd (BLbpgicun) Scdlopj | dlwgy (6))55 5 5 Jyeiul L ply edlatul o (yi3lo yo)k lire > Al 5y
(b Ll Cylog ol ansly dgvg olSiseSi j3 Of liae 9 S drwgi o conhitns Connd o6 jlwgiling Qlﬁl 2 ]
5 (ol o2laim il (gilugupd (gl Gler SlosidsS g Bl g sy Sl Slie (Slansg SMELe g (el (o gl
b5 5 5950l lhses g el 1) 08 Cums g ol M 1> (651 g Ol By b3k g (3l ol o> sow 55
Gl 3l (6595

iy Gy ol ety 9 "ol sloipe g (e 53 (eld g (o sloardg g asliyy) (glaswg Cloldl Jlite <l b
loailols 5 <S> (ly bl 8l dr lal M > (lnsg Slyis 148 25l ge golae drwgi=(s5 ] (5o
S e W3 oo LS nj sl (6)5ldporcann - Kb 8 Cunnods (oolidiCumdy o S 03 c@Bly > Susl ALl (ypojp (g
E95 Cusbly g (Sded Aok 4 g8 b ol Wg =Sl plUS” @b~ (oloinl Olpes ol pti 45— ailgld 5 (ogrium ) ok
p1mdLts ((Bldpgtun g () Casly S ale @ DleS b dlye (Sse (lpl O (sleinl g b (S
ol o 00ly L Y S o oS ] wlid i dgs — s 8 (sl oSl

(ool s Pl slacaBo) Wgls o slading Tolal e & (sl prtensm Sin)d Suen

f
A

(i § omt) oty bl porces; @

iy 5 e Bl oS RN @5 3ol oS

(i) f o) 5 / (cinmg)

(Rrd—igd)

‘ . |
T (55188 — g2 — iy

Sly  —  1y%ea

Ol = G £ — (oS ) SIS
Figure 1- Scarcity-Biodiversity-Civilization

— K8 Cuned (olidlundg agycnl I Cunl ol oologm il slate SlagSl g b pScan p Joitiie 35290 (slakiy,

b Culy oo 2l djlo IS S0 g9 1) alSen 5 Jlail bli 5 50y 1) OIS 5 Y Wl o (6)9lé-p gy

S Al el dagl o iste 5 (S o cal (ilise Lelse Sl 86 (oulidiss il 5 o uliddlls clogS)l 5 o oo
ol dongy Bl wlie 4 o poley (gly

GBS (9 9 3190

9o ol 2 &5 5 o e (Ll Cile g (2T gy 5 (uliddlus (SisS> &Sepl 2 3807 5 dlie (Lol Jlg 4 @255 L
(55 5 ol s > wtize Sl (&S g (oS 4le 85 )8 oolital 3)50 (o2l g (S b (3D by sl d2gs
P g O Wls (Lo gl ol sl s S g (5142 03955 (53S9 SnlS piels 93 o0 3o
G el ol ) e J> 3,849, Sl (ygie ] 5 iz colo & @dly 1o Sl lofag Cunl (wie (gt )
I Gles ojl ) f edige (b Cusbige | 85 S8 L dlie ol 3 o (2l e g (hyy A pre lis
plsl «lnl 3 il g ol aslisl glie goeie ) QIS 1> (55 (oot slagb 3 Wlwo Jo 3,509, (&S Jibs 5 Y5+
Ll g5l g O dlae o g (ol (S wlidnig) o € oisly aghaiin? 3l a5,ke Lol Ban ¢ i

! Planetary boundaries


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

% e 818 )l (505 50 )3 (5551 9 O camgi B Uudpgiium ; (a1l

it 8 g b g sk (&S g oS syl 4 4 S €555l 5 ) Al ) LS 5 S el I Ll
5 o eaita slaainn; )3 gl isu il 3,90 3 o 5 (il 5 btinte slowizygN 5 bayljdle s 485 5 Bjgel Slia 5]l o0
e o 5 o 9 otite Db S5 5 b sl | )Rty s 0l Jgiin WE 5 oo 23] ccasls a5 30 o551
ol el (5l g ON)Allus p» calis g Sy sl idgh g oo idsS dlie ol ol gyl cwl 5yl g O
5 b i 3l plB 1) (5l g of elidiign 5 bbisy dlej 4 2l Cund €l Sl Sglite (Slb 4 olsiee a0
et

~So il slairl g (b srojox W by p «Aluar oS g (b b wali S jeepgian; ©jgot dlus (ol pl
3 (6503 4l 503 (sgm | (Slolews slojye lai ] olidpo g (Sibg 9 ik S)) Y Inl b € A8 Lol g g
ole somiun W lgie b wdige ooie 1 (Suyb ol @lie ol 1 )l e lie)l 4 ]y cds wd &S djlu e «Alluod
And o LI AYSmATE L claans )3 wsige sla Jsoly 5| (gt 45 ol 4185 13wy 3y90 €l g3 (o500 g O aslusl
55 g 2l el plizes 45— 08 el gl a2 (ool 3 5l g Ol uliballas 5801 5 SE N9y 5K slp Oz
Ab w8 Gygods —Cul il (5,555

S 05 ] s Ngn Ko > Llos &) (com 4 CSy> (glp W g Kallus y D jguame g 3game  glolids I e b
Oiolnl i SBS iy 5 e dindy 4 425 b ez Cusl QI g Lol BB cselam g ol o) Canan 5
Susyiso ity b alolid €55l alte & D ¢ ixtio dnng > O (BB I3k 5 S a0 (2D (StS b
5o Ol 2 25l T 1) s (sl i Wlgiee olax 5 ol 3 51 9 o s 2k S g 5SU Ll g, 4 plocal
S (e )8 Caglyl 3 b (G9S slaby) 1 HSSL e pk (85l 13l e g €l ey &Sl «(KgSor b &

oSy b cuslite ailgzy &Sl ails (3903l LB 5 pasde IS plml 4y dgam0 oS )b S5 ale by 4ty Slaiey
e Comad 3 (oo )|Blp 5 g gy (PP Cumge ay |y €S (g (SUISG pan Cumbgo (ol gy Sl g (o)
Slg5 o osial g 598l 53 (oWl Sl g 550 b ol b3 (2l g (sine gt (Pl Sl sy o)) asalem (g5 k-
— S oo a8 35 o (slias & ol L o Sl Sl s alelpl 3 g 5 o Al 1 5 nbis g

ool gl Jaxe J5o5 g0 )bl 2 6y Soaial slabs) 4 03)lge iz > BaS gy doMS pobody Sl olad

w0 Ayl oyl iy alie a4y O ¢ gixino drwgi g o
M o | e Slor g > it ool 45) Sl plie O g (5P s dsog 5 (S8 claghoie 5 5 <
Sy 65 alte & O o Y955 oly93 5> (Lee et al, 2021) €l ors odlinl glis ;> (655 g O (ol polie ¢ aio
g cSlo (Sen e ()5 3 1) o OME] &S 3 Ul (690 D Canl 03,8 oo it plKiin gelgs drwg g yple Canto
(IR (yoom ) €aizdlo 1y ppde glid &85 S sl 1y olaails S

olyon (g8 el )3 5 (g il 03 Of i drgs paes 0338 05 9 WSl Gl L (ko anelx 5 (ixto (s> y0b
b yois (i) g OMSE 28> ‘U;,\,,QL;",T ol el o claanl b g laasly (ol ol 0ol e Cannilyl ol sixiao MG g
@) e oy OMBI el Hb gl sl Wl Bl 83595 ()3 53 Giapel 9 (n iBRe (eSS ) Ll 4 g dpdy (38T
oalsag, )3 S8 5 Joo (sl quslio sl JUI (lo ol slaleoms 5 o (oliond 5 () (Ko 2ad (Sl 5] 302
sl g9 g o (ixio MBI g0 10 08 L e ae lapiad ) O pre SlagiE s (g |y lsas” LB
Ay ol Slabkme Sl cblis g ol 5l 56 s g cllad Jlee ol ppabie g bis ol gle dg G ol 320
0l S o 3l g 0,0 iy slac)led
e p3Y (SolSe (5l Il O (5905 A oo (A ol Slumh g WoolSa 5 g Loj slajlsloaies g ko 36 Ji 5 Joo ol
L3 5 8By » (VWY sz s) <85 )8 mlio 9 bl Jb 3)90 G el 5 )b bl Cendd )3 s 53,5 (el |y o


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

(VE-F OY sl ¥ o)les) 3yb 5] Zobaw gadilolus A

b5 Ol Fu b (gl & 0y9d oty 4> 5 (Rizwan & Gurdeep, 2010) €,y chainl § dxio dnwgi ) ok Lib o sla
Gl Wy slasilag) byl JUIS 305k 51 VIS odas S5 5 Joo g (f (slacobad )05 | eyl into OME] &5 230
S5 yo Caenl vi, Je (http://archives.esf.org/, 2008) 15,5 walyd 9uiS polpw 3 1) 93 aSd bl dg Jle 3590 45 y2
5 gl 5l b yole S0y oS b pSleaSs jb a4 o] elan] Caenl wul atily (yte g Sl clayres slp o &
b Conb i bzl o ((Mollin (S plunw 4 bgipe A& oy la pgd Sk K jl sl dBIS (6l drwgs
ol 43,5 )8 dngi dy90 clainl pole el buwg Sib a4 a5 cul Jole bl wad o JS5 1) gelgy O Lxlab )3 oaab
S Lalgy 53 1y glojh s gupts & qalss cbcasdly b g5l s Ol e allis sl b o slize slasy, (Tvedt, 2021)
098 5> g5l g ol by, 2ol g (5531 b Wsm 5> Ol > (sl 43,87 (30t <ol (s3lai— il Bl (5,3 5

sl 03\l g aslllas 13

559 & g,
gl luly ol 53 (ilogs apai 0394 dmogi sloay ai (55 )54 @l odmliie g 9wy | b taio adgl g Sl e L
gy Sladiges 5 €55 () SBim (wlBil Gpme 5us) G50 @ 2 GA L W 0 o elSalles S0 5w 5l 5
il dngi BB (ol > o550 g o asliil wle (gomtims uon sla il
2150 (S a1 (2515 51 ¢ syt (I
Ll 503 e o 5 lbdlle 50385 31 iz (5551 5 T g 09 i) oSl T &5 inio gy slygdS il Talls iz o
2 dnwogi Jlyotiol gl (651 Gl 355 g ey 3l (s s ol 31 (S e @ Ol b 4y (e Y5 Jloj b
dxsly Comsluss g a2 30 Lt ) (5551 9 OF Slagy 5 Bres (Stogy o Gl Slojion oaimd L 05 (59 5l oS
483 3 (sd2 Spgody ol 3> gedge dex gl 4 (Shsy el G 5 Of wlie (15w 5) e SMdme 4 S Sl
(IYAF 0,945 5 o) €cawl 03 )5 oy daldl loj o] 51 9 jlel (s0Mo VAV

w255 85 )5 dngs 3y9e (3o dlian amd > (Kollar & Brewer,1975) «ol mlis (g30,a0bp )b jl ixio drwg®
B ) g Cole 935yl & (Spacm ato gpdy yedS ln Ty TPl Jabie 8 M ks ans B
Jolse )l gl sl ol 5 5 45 piitio ) gl Byl 51 (Lpuad WOV (£2MNAVY) M) (clacydgioes (31350 350 (355
ot Gl My & Sl b @M VAV BV Gl Jlo 2Bl g jlel (St g ele (500 b Gl @dg 008 s
YFe (gdg7) 291 00

ey Jolgd 148 Cuogye (l)gd (ad Bpas oligS Juo o mlie S1aS 0b o lidn s sladrels 4 diws p diw opl )2
4 D905 dbml )8 dlaidl glai )5 (Sl g €8y Vb (a)pe (Sl)pS o I (S w278 dawly 4 CB S (Mo VAVY Lo
S csio s oam db lueg] jl oolaiwl ials deoly jo sy JBlis slacudgase (sii ale— (55l (p95ad o lolu8l gl o
O oleS cledy &S W3S o i W)y lacudgize OLST B ain gl (VWAY (JikS) b oo (6o YAVY-Y 090 jd s
&5 Mg b eandygd (650 5l oolasl onlil ogou a5 ] o i anlgs CiBgie dlatdl by (Mo Yooo Jlo U anb wlie
(VP e JuSe) 392 3215565 OloS” mio (6551 503 9y (i 3 D9 48,5 118 gy ysboey sleiuas

S gl Gpae @55 5 oSy 3 oigiyl bl o Tisil wlie ploe lily) 0555 o S8 i 3590 o b 55 ol o 42
Coad )3 G sl 503 G0 3 45 5 e ol g o £95 (SisSa 5 i &K cspglod CudeS g g5 by Lo
365 e BT K S G paed o€ slaS» wiilo Lot Slus o (gl (5] dluns 51 gdns S5 S0 g €8yl paranms - Kin
S 5k Jihaes s & coobaidl slacllad 4 13 (6551 g O Bpao o sl oad ST Casbly cpl 0jgpel 0,18 0 sl
(VF) (o) Kan g ()l juni) €l 00 0145 o )3 (¥ guae B puas g g5, byl lie bls,l s 4 aSl (6,505 4

! The Limits to Growth
& . - -t &. s . . & e et . s P . ae Y ey . s . X
ddyg & dgl Ol (S edygd 1058 e g 1 e glie ) o)Ll (LS Sl (255 petiler w8 g als Cll 4 Bl e e Gl
sl oati 2o €65l wlio 4 O win ym 039y dilg i Hlww (S8 Jlo oz 5l i


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

q e 818 )l (505 50 )3 (5551 9 O camgi B Uudpgiium ; (a1l

drgs g Gl iy oll oS (G5l 5 Of olal 5 Cumar LD izt g ead (5551 R SRl e b8 claany 5
b 5ol da) porao gyuias g Cusl 03,5 (s 355 4 olSitils (gg I o g Cuxiio (g5 3l o0 ) (3L g el olaa
G5l 9 ) ot 5 (gm0, gy Cughl g lalins A5, L SbMhol ¢ walis (Wang et al., 2021) cul ool JSi
2Tl Gl calis  olnb @anl—Ol cllaer «@anls 5 Ol Lals; oldlia— o)l wlis bl sloas s
il g b SbMal ol dlex 51 g5l g Ol dlaly )3 Tlow 5 a5 g Suytelin o)l alSen 5 el dxgs
P EOD 51 as plul VAAY e 53 aS YV B sladad (gl (655 adye | 655 Slaa slygd eesd 50 i o g jlao
ol 005 03,7 b (VYA (g ,mll) (glid Cgus g G5 e oSt JIE5 8

L5 elo e 5 Wt LI 2 e ol Blon (6103 S5, Canl 4Bl (a5 LB Cml ] 5 (555 bl 3] csla Jls >
Wl g &5y Bgw Cuple > iwd Sle Ol g 6550 oo dobe g blite Lulg, yiar )3 dlp G815 paonas & SaS (glp
Oy Gl Sao B0 S paeual pl Ll B s (aBlize (el a8 cglate Gl 5 g Blaal b alises 515,05 preuas
i 3 8355 0 o el g @0 VU o J) o sgbet o bl ity Clagess 5 e Sland y (Jslito S
WS99y 9 s slakg, oyl & a5 (Xiaodong & Vesselinov, 2016) «auiS o Lills 4 1y Ol gl pl daly 3 (608
leige 0285 1) 2lSem (gow 4 218Ny 5l e i 3l g O Ly amo oo LS

591 9 @ (a5 gy (ol (@

b Jobo siilo al sbaws Jl) s slosign (665,54 90 5l 236 45 (5531 5 Ol g )3 2l Sad (sg & (2] Sy oo S
Sojly sl (s g (Slojlew (Sljpe Blod b dewgs (204209 9 (cmngitelip 3 ((sloial g (b (wlidpg (NS 9 SV ol
Slods &1yl 03088 gt € g Kl Lol oo 93 LY 5 ) lagds 3 oS cul (glpl g o i) cladign bl
2 &S Cunl oo 3)lge Gl (LBL OIS g iy (ogead 3 Gialejl g (5525800 wdodidy i ol (i3l )5 mre 415
ol 0a o)Ll byl 5 (B co Caon gt

B Wlodpid g paiste Hlows F 9V (gla gl o Cuows (o ) o plae (sl iy 9 OIS lde e Codgde 4y drgi
O3 ol )] 0,15 32y 55l 5 Ol Kl (S Cumbgo 4y (yems) b (90l Sladow Aol St o dmd o Lt g
ol s b s (5555 30 (555 STlle 1 (sloals & 3500 5 €55y 5 ) s, s I o

G5 9 2l il (owlindjl—) Joo
Table 1- Recognition of water-life relationships

35l b OlSS g iy
S 9l pgrCin = Kb Cenrad Canl

«ly

ssloml g () £95 L sl Jl Gy
o)l ol ol mle o utS (668t Jlio ¢ o (sla Shg b ol 3l iy
[ 5

55 M5 g ojl ¢ Clewl 1551
1> 5yoliS [ s LS slico L) e P
o low 5 Sl (slosin b sl o (951> 9 539U [l 5 (2L ‘ ) o
s T 1. o 9 ) g cusS slaojge (slasyglid g wlio
¢ )lf—d)').al—gl Cunsodd )l uu.wx

bpgr lacs;9ld 5 o)y lslol £yeiine d9:0 I sy

2855 @lo 3 Lond wlige et aleo? {5 (55)sliS s slagsygld § mlo
(o bjsel ol 5l sy SYgae 5 plerd mlio iyl Cady

! Historical-geographical archaeology of water-society relations

2 Water-society studies

3 Waterblindness

4 LEAP (the Long-range Energy Alternatives Planning system) and WEAP (Water Evaluation and Planning system)
5 Integrating the WEAP and LEAP systems

¢ Water—Energy—-Labor Nexus


http://www.energycommunity.org/
http://www.weap21.org/
https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

(VEF O als ¥ o)led) oyl 58T ol salolw

\K

e S0 b gur gonbgn 0l pole uwj oti]
WSy g porcani b D eed pudige glalld pbwns
«(gld g by cbli> Sbcwus
S b b dllas > 3,509y 9 4r9ld (b pbes
Sk el b obeaus

9 Olowms s (318 8 I mlio onig s 9
YA alias) € saelsl 5 olié mluo

Oweip 5 Owed 3l by cblis gl Ol el

(o st b anedr Syt S I oy
ol @l Oy b (S0 jbgn s I Gl
9 Canj 055 Al Gl L8t CuhS g S g ol laulyd (6,00 1 Ly
{05 5 weldl) S0
(SR239 g (omgideln 10 @S (65,5 9 SO59lh 90955 Sl puis Sl iy
—soelBl [ (SBm ol Yo () Sinnil aly g oo ool Slsl jotins (Sl pas
s

5 ol dlidps) Comox Slsl8 5 g bai>
b Sl St (o3 coal
5 asliag) | cdblas ¢ pe o jl clilas
B Scsloy;

wbimespw ool

ol 9,581 <y cueal g T wlie 95 Cuonl

2

Sienins o & iy Glopgacens; Jl Gy
ol plidpse) 5l Gy
ol olaza] il e j) Ly
o sleleas 31
Tipl g ol by 5l oy

SB g o
alie
By Jes g bobals

S j 9 5571 Blgy (ol sl -Y Joor
Table 2- Recognizing the relationships between energy and life

) gojo> (Stwgy 53 (555 Coenl
(ol g (b (lidpg: (M 9 YL sl b Joho aSlo sl zshaw j))

Slr

Gt 5 A 1S 3085 53 (650 oo )lS ko aily Siags 5l sy
e 551 ) Gy

(831 Sl 5 duww s ) 2l (51 ol> oy

«Snel 5 630gliS > 3Pl g p)lS e aily (Sise Sl oy

culite (6% 5 S5 el (230)9 9 i B g (i ST 55 5l e
(oS s 5 o slogoliie )3 i Glabel) iaojpm sldbisial b

(Brae iy wlg) o

Pl g hgliS [l g alS clike L) i
@5 5 Sras sl (6o

908 5 cutS slaoj slasyld 5 plo
b

i by il

S5l (odian Cupe 5 3Pl (odine Cuenl

55l obigel ool iy

(Lo gosige 4 o ) L puoiigen oo b (5551 (oot (2l

Sy g porcei bl ) (655l podine glaclled (obcans

(wbiie 52) rajyo 1 g aspoo S5l hroiyo iale] ALE w5

Lol > 555l Glauiine £95 () SLOIE (et E55 w55y E98
Suilonds (ploils 4o ey ialol 5 (655l

)1 (dndg 4 gyglbpgrcam - Sinys sVl glaadds ) (e slags sl

el g gipgliS e clagsysld g mlo
5 herd o eyl cude gl
ool Al3ld W mlis dily Y game
s S mle (eudyn 9 B wd glo
L g o qlio @dnd § lans i 5518
€ ol 5 lie mlio wily &Y game o

.(\\"Vﬂ “_;QL;'} d.?w)

Oeeiye 9 e 3l gy cblis sl O cuenl

o] e b Ganor Slyaeds o I sy

Mo g gy 05 iy 1 lilpl (S s S g oS g T bl (00T ) iy
o5 9 )

(SiArdg g mapaely ) @S (655 ) 5 Sielsdgesss Sy I e

o oaldl | S ol &Y 5 (6 Sl oy 2 ey ialil sl potine Loy

ol flidpg) Camen Slglhd g o595 Lot
ko 5l (R i el
5 balag, I cbles (pojmw jI cbles
oS Wpganj s Loy

wbipespw Linlel

35

! Waterborne transport
2 Groundwater-dependent ecosystems (GDES)
3 Water footprint and Energy footprint



https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsa.ir on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5]

M e 818 )l (505 50 )3 (5551 9 O camgi B Uudpgiium ; (a1l

0)S s g iy 3 (55 g dlge Sy g, | Ly

st Slyeeds > SB g (e ey Sy »
S 298 da @b (B Ldp g = (s Ol (555 Mo S5
— ol iy ool an ol @M (g5l bl el b (655l wlie 4 O

)b ol

RERY Glpg o3l ol L;j)jl sl 9 ‘_;),:fo)‘].)dl
a5l laylol (Kol S tmdg d e g5 slassyl wl )l sloodls RWIS
Sl dzily o8 i o
Sb)lbdj)ﬂsglMﬂdﬁugdlo)@dhj)ﬁdblﬁw S g oo

lalie

(W 090 «S0) Wigny Ssgm g £95 4651 9 T Wigm (SESIE (2
alio & ey ly ulidgi ol dly 2 ol O g g bl ity 3 WlBCT & b &BS Gk
o) 9 ) oldil jl Ble (g )slib-partun ;= Kin )b Cumar )3 Cunn g (5)5l8 § S b ol STy Lol cawl 03y «lidps:
5 ot 3l Gy sojes alia I ol 5 UK 5 Gl glaojes Lalgy e Jlie lpiedr 3 (55l g Of Ngn wb

sl 503 g | (eloirb (S sdon Lallg) ool (2lnl g g0 Sl e

oo b o 3935 bLI I =Y Jgua
Table 3- Geophysicist-Engineer Relationship

Conns 38955 m— ol e

O oS Cusl 'EFOM gl aolosil bausgi (655] s ye (gilwinge Jao S5 plsie 0 (551 0l sjlodinge Jao» S0 diged
ly (o) bawme OMSUte 3905 508 5 by oo 1,8 Ja do |y (65,0) dllue s g b (Slyb awil L9 duwge ;0VAVe L jo 5
(OYAY (oblS) €l l5T s @laylg 511y oy (sbo)l 48 39r ol s3]yl o yinS (Jdo ol Ban a8 >

4 olidps 5 5551 5 ol K00 )b el ooloim il Sl g (5551 5 ol (wlidalls )3 un cladigy &5 byt L
Sloslw sy 4 o il oo g (g g (£loinl 09> 4 Colo o tilosel 13 it (ladles ol Slaios IS gt
Sladss asly plol jomws Yerr Jlo ,d oo Jlo lojlo S pod a5l 5l sli o lacudgase leaaiS» ool asl <)l
slacogiome | lacodgime leiiS W8T 08 Iy b s Yo o0 Jlo o] (5)l55 lissl Cdlaie g ol 1) Yoyl (slapgscom;
drsly > Coyu 4 (glojlus (slajpe porae Yo Ve Jlu dgds S@5 g5 opl  dST bbb Bglars )lid Cod slaparian 4 Sl
il ) Sl ety phe plap Sy GLiolsS po 4 3 592y jpe A (gly .28l Sd o151 5l g St Lo psle
LY (S ilp) €uiss o Cy o Co il (gly ol (Slleas (slad oo b i opl A5 0

! Energy Flow Optimization Model (EFOM)
2 The Millennium Ecosystem Assessment

€55 58y 0t 3l e s S e 3l oolizal hud 5 05955 (bandion Sad 2 o yhgiliel Gigl el dipil sz 53 (S ST
(VFY S10) co> (BErOSON) Jurg il jlil o obowds (Sgll ¢ iunnj


https://dor.isc.ac/dor/20.1001.1.24235970.1404.13.3.1.5
https://jircsa.ir/article-1-587-en.html

[ Downloaded from jircsair on 2026-06-15 ]

[ DOR: 20.1001.1.24235970.1404.13.3.1.5 ]

(VEF O als ¥ o)led) oyl 58T ol salolw 'Y

Gl 290 S5 5 ol B £ g g o503 Gl 4 Lgbioe 5,3k eleinh (Sujidon ke 5l L)l (555l 5 OF Sl
ol 02ld ul.w; o.)).df«é O )ygody l) g;’“’l"-""Pﬁ’ 9 ‘5))J| 9 ui L;.\w Al Ji& J.J.Q; )I)S

559 gt
<l sl i < . D
&gl
Ys391551) cpmoz 9 (55, F(&35385T) Conan 5 1
S ulp gl g o
:Wg:

(ens e § e 23y 2lgiily (igs ol yer (598 sl s gLl

L

g S CalEl g ((5590551) Cumen

55805 — ($i5120 5 ey (5355

iz 5 (6531 0l (S Y S
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