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3- Health

4- Integration

5- Earth System

6- United Nation

7- Rapid Deterioration

8- Adaptive Management

9- Ecosystem

10- Ecological Systems

11- United States Environmental Protection Agency- US EPA
12- EPA’s Science Advisory Board- SAB

YA ke =V o lowd — oy Jlw

7

‘}f»/ e
O

YYAE e — V5 o lowd — ey Jlw

(p g o) sl M
(VOR) (5 pdsilanil 5 bl cagy o s Jobe

™ ol Lo sdeam w5 ' S5k

RIVARVARSE YR '@)U ‘\0/~/\/~?:¢.’5l{)>'@)lj

(<)

4 Olgr Ol a0l 5 0118 sl (Ol 0533155, JL3I
P ez g5 0 I Bl s S I e g Eon
S5l Gt eslital g (5,9l LS (65 b (s Jams
0¥ SNl S Dy e R S ) b il
Slae) g it glap gy Codl Loady oS o
OMS O 53 5400 Ol d B Ol g e g s UL ASL 0 5050
oslizal 5 sl sl g gl SRl bty 55 1) S
Pty oD Bad> 059 ol 5 gad (S)b 352 g0 mle Sl g
g 2)sn e ihion Sy pde 5 Ll 5 K, S Ol sen
4 5 51 B sl 5 (655 e (52 e A - o
e scmm) Code b5, Gl (P oty 9 ol
ot B 3l eslizul b 3 s, pl 5 S ol 03 1
P G Gy el gl bl ) el
esliwl 35 90 (VOR) (g s CGllanil — ;L b —acy o0 0 Jobo
OF KaS' L 0l b sl a1 o 5y s S 2550 (sl 2
S e gLl 5o palr Sl las plsl gl a3l S
Codls ol 3508 S Pl Slae) e adlraes 5 aal
VL) e 51 Ol bl 51 (gobe 53 5wl slre) s>
g sy e Wl 5 LS i o (S el sdois
93 ks Oldlas 558 Ol 5l 53 oS I 3 ol & 5,13
o ASOTdl ol odis &1y sul e o5l 4
bl Co pde g o odnl B AS, s Ol ) 5 e
ol I el snd b bl fane S oa giles
Somlp l 55 LOT S Cond s a5 55w (slao) o>

el pigliobint S5l Sy e gl 551 b

SKisls g@..:_.b CL\A 0SSl gé)\b}:ﬁ;_:] ke 9 (a}l& 6}25: LS}M\) -\
d\){\ ‘O‘JJ.J)LA )}4 ;u,»).)w \_A:JJJ
(e S oK (abs molis 02T (8ls sl owdige 058 slaul =Y

Email: Sadeghi@modares.ac.ir o s odins 55 Ol ol O3k 54

oIl dnwgi g g & i



5 (V) daly - i YHI) ¢ 2=l 1,1 L [v] Costanza
Al e U R e p s et oLl e L

HI=VxOxR (V) alal

otk yarls Soble el juR 5OV HI el ool s
Lol s (i lanil Olpn 5 bl 5 a8 L 4y
SOTadsl s Olsee 53 o sy U5 A5 sl 51 ke
SIS g5 pman Dbl (s A3l e (ALS S Ll
Sy Sllasl 5 o ol sbadse o Dbl slass
sl i ol 5 01 s See 5 slle ki js dbile o8 b
VOR  es¢ie Jdo ailianu s [0 Lol 555 0 s 03l
s Costanza ;5 lu g pym ) Sudle oLl SbB s L
- K Olgsa o3y Dl 5 - skae [¥] Mageau
el a5 L eliein (el (g5l
Sy oS 58 Ol Lol i b jme 6 pcilanil 5 bl sy
T Shas) 4 dil B s el b Gl Sles o s
Lim 1y Sam g i boablis 5o Ol sk js 5 lsle
s [V*1Mageau il sy 5 ol g pdiilhal 5l 5 uS
eappl el aw o LSV [Y] Mageau , Costanza
Llesls led ) ISE & s

sl osls QLAY IS Sl dmy 4w o o 3§ Codls ad] g 4
S 93 e SG L e bad e 3 SO Sl B ol
S5 slb dble Scis s amino sl Al dalp LSS
L6 bl ol 5 L3l e 6 pdyillanl 5 ksl Slasiia
ShIs b a5 sl 5l g ) Bl e iy Slasits
Lis G 3l g0 5 Lo prs ¢ P sk LSl 4y 51 oS ke
S 5 s Sl amios ponss bl o ks - gla oS
sballe Laan jasiin Jltle Ol 5 4 5 s p il
HMsdae slse Sl e b laals O WL L oS kel b
S bl Glesians prmes i laaS 5 by,
dmho a g dph e 43S S s kbl g nl 4yl
soble a5l e gla S 5 sl slaalela Sobs
o Slbow 3 ab Ol s dies Sllal LB & Wb
wle Lawleles ol S e o 1 wlela (6 sdscillansl L
5 S 5 dees OGS 5 ol (530l Slap pis
(.JLN iS5 ol 28 (Sosk sladble s Ll eloo s
aasein 4w 3l dslate oS5 2l (,JLW Sl s
ol £ 323 sl andly g pdicslanl o skl

S35 lea.a wony cpl 53 s bl (il o EPA o5l Coua
(e (i) e b s S p 3 Stk I skt
bl pd e Sl 035l S ) ) 5 O RS Cand
o ld i 1 g DlS ot 5 Dl Dlgsa ol b s
e Jge Zupde gln oY Bl b sl SO ol
Sl 3 B Sl Sl e 8 5 OlS s a e
Slsprse il olie ol ol 5 sl sl ol
AL e 5L 5, 50 (oolail ladilela 5 Lae ey 5 0l

@ aseie able b ppcen s SO Sl Sl ki 0 SE
e Sl e s 3 SO S sl 0 i a5 335 5k
51 Ll e 0Ll S Oy et b alie IS sbay
03 g e as S a5 Ol Coedle iyl 3 slate (65 518
o2 ool Catle on (2ol e st s SO St iy 25
p e Dl psgie 3 S Bl | dble (65 Shas Dl
Ol Lol s e Rapport ; Costanza Lo 5 L - Jsl <l
53350 ol bl 5T gl Ll LL e g5 &S L5 S
ol Laim S i 1 Ll b Sl 55 Eosl e il
5O i 125 (glaadd go Coodlw w5 pssons3 nl S5I0L
2 DA IV AFAY & F] ol Cadle sl atls o w
sl s blg 5 Sla el fd ( plal (ran
Codl Comdy 05 2L50) sk el es st
ol e ek gl la s, Sl Sl (55,0 p e
Sy dlanil 5 Tolle San e el oasghe s aine
o Jbe opl s asb e (VOR) Y( plocis o L Gosleb)
bl 5 (63 Shas Cudls das 55 5l o ppnn 5 St S5
0 e 5 s S1s sy cnl e 1o s e il ol
3055 S AR p e 3 Lo g5 ool 5 AL
Alr o bbb gilesl @ud8 5 bajlid @ cond (g pdianl 3
S o 1y RalS 0T oot 555 oS LasLid

Of syt s 4wl 0 g s VOR Jus (5, 45
p 3 Lo Sl 5ol o a5 a5l Dlids S sbay
ol 31 pbals Olgeat s gl et la leslanal fols
(Sl ) Wl patis bt ASU e
ol B85S Sl ey 5 5 A Ok b S plylan!
sl 035w e Camdy 5 (58S (SSPS) Candy anlie b
Lug oS Sy Sosen paien) Sl bl e

9- Health Index

10- Rangeland Health Assessment

11- A Comprehensive, Multi-Scale, Dynamic, Hierarchical Measure
12- Function

13- Crystallized

14- Nutrient Enriched Lakes

15- Brittle

16- Eutrophic
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1- Well-being

2- Structural Healthy
3- Functional Healthy
4- Sustainability

5- Vigor

6- Structure

7- Resilience

8- Bio-indicators
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5- Normalized Difference Vegetation Index- NDVI
6- Adjusted Transformed Soil-Adjusted Vegetation Index- ATSAVI
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1- Net Primary Productivity (NPP)

2- Gross Primary Production (GPP)

3- Non-Photosynthetic Vegetation (NPV)
4- Biological Soil Crust (BSC)

ool drwgi 9 g @



Ry

A

MS

alolw Caurdy

\/}

ol B cundg

M

RS

B] ‘_,.,L:.El)(RT) ) S 4 wble C,.:S/J.g Sy s MS) L Slus add g 9o ) bls,l o ‘5ﬁ.:\.;s_§Uan| f‘,g.u -Y Jg‘i’-
(Y +] Mageau

5 e K s Sl £55 patlh e
o2 e s g bllanil et la gl 5 DUl s
oslital Oy Ol s 5 li 3 ol oS (e o (Sloww L
e g 3 aS sl 0L cuwdl HLs)l 51 ol C,L:J L S
Llos s wlie e hils s 5oul o) il
S Ele ced L5l slx VOR Jue 5HIAT L (e es
e LOT .65 gad oalitasl cpr o &l Qinghai-Tibetan <. i»
s Gl gy Olse 5 ST slse ns o 03565 Jlns
sl Glai 8 Ol 5 s § 55 (2 pae 055 slre dw i
S by alS R slae 55 5 el (asls wle gl
ey SWlas ailie ¢ dlanl Lasls Ol sl 1 T fess
Shs sele e 055 e Sl T a8l G ) e K32
Al eslaal Coles sla e ls (gl el ¢l s VOR Jue
M)baﬁjlimw&;)%):@%&lij)\j\yb-@Lﬂ
L oS & by ol Sl Slas o sl 0l illlas
VOR Juts 5l Lol bl slaal 0 5057 5 550 o 55 00 505
Sk, w3l 53 el Cawdds o 50 Pl iSlas gl & 8 s
305 Cand b, Sl bl s e S cedl
e ol s LS (g 5 Olae 1 L S Ol
Guo 5 Xu 5 ¢ sy ol 2L sl JS 5 sba [T L
ol G ldle ol st SLssl Gl ol b [VF]
3 Shoes KaS L VOR Jue 5l eslanal o g o g2t 53 (555,
Sod s et o Sl las gamme T pl 53 Aisls el oo
oo el aw b gl 593 5l R ke i
23 gote a4 VOR due s by e 6 pdybllan 5 bl
Sldlas 31 glawsd= Oyt 23S 3 s o ) sl
oS 2Ll pesat 5o a5 adlas ) pon ol el
Y Jsd= 53 VOR s pgin Jbs Lgﬁfo,@{p(-ﬁcwg S, W

3- Carrying Capacity
4- Entropy Method
5- Biophysical
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1- Maximum Stress- MS
2- Return Time- R,
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Abstract

Watershed Health (Part three): Vigor, Organization and Resilience
Conceptual Model
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The increasing interest of world researchers and policy makers to sustainable development concept as well
as excessive increaseing in population, degradation and overuse of natural resources confirmed the necessity
of the ecosystem health assessment. It is very important to help planners and managers country wide toward
increasing the watershed sustainability and optimizing the use of available resources. Nowadays, ecosystem
health has been concerned a lot and become an important index of regional sustainable development for
managers and decision makers. Several approaches have been recommended for ecosystem health assessment.
One of these approaches is indicator-based conceptual models. Accordingly, the objective of this study is
to introduce vigor, organization and resilience (VOR) model for assessing ecosystem health through the
simultaneous integration of qualitative and quantitative analyses. This model has been well considered by
USA, China, India, Canada and Australia for watershed health assessment, but has not been yet considered
in Iran. Due to the rapid growth of the industrial activities and the bad management of agricultural land in
Iran, the ecosystem is gradually deteriorating, which makes it important to assess the ecosystem health and
take measures to restore the damaged ecosystem towards adaptive management planning.
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