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6. Ecological Integrity
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3. Watershed Sustainability Index
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1. Distance Matrices
2.Euclidian distances

Sl anwgi g g & gl



5 G 3 a0 el sl d\ﬂ)ﬁpd‘q—j}bwq‘-fa 2l iyl
R s Sl el @l Gl Sl sy ety
s phe Ll s gl 8508 S &l gkl s
Al el Sl 5528 syl S sl Sl
(e éudujﬁ 35S ety 45 5 505 Oled “:’;O:" ()l_,.?da
SELSG p oSb alis 5l S0 0 LIS 3 i sms 4
< rLf Q\jjda J,;JJ.A 03 et (_SLAU:;.A)}.% aslsl s J:.>J
058 el slae s o e sl Sal) e 5 3151 5

&b
1. Aho, K., Leibowitz, S.G., 2017. Alaska index of
Watershed integrity. Muliti-ageney watershed Intrgrety
Meeting, 7,
report.cfm?dirEntryld=339509.
2. Ampt, P, Baumber, A., Berry, E., Cox, T., Cross,
R, Metternicht, G., Pfeiffer, H., 2017. Landscape scale

conservation: incentives for cross-property action. Restore,

https://cfpub.epa.gov/si/si_public_record

Regenerate, Revegetate Conference Proceedings, August
2017, 2 p.

3. Asadi-Nalivan, M., Saravi, M., Zahedi-Amiri, Gh.,
Nazari-Samani, A., 2015. Comparison of Two Methods of
IUCN and Watershed, Range and Forest Management in
Assessing Watershed Sustainability (Case Study: Talleghan-
Zeidasht). Journal of Watershed Management Research,
6(11), 73-89.

4. Andreasen, J K., Nill, R.V., Noss, R., Slosser, N.C.,
2015. Considerations for the development of a terrestrial
index of ecological integrity. Ecological Indicators, 1, 21-35.

5. Brussard, PF, Reed, JM., Tracy, C.R. 1998.
Ecosystem management: what is it really? Landscape and
Urban Planning. Sustainable Ecosystem Management, 40,
9-20.

6.  Chaves, HM., Alipaz, S., 2007. An integrated
indicator for basin hydrology, environment, life, and
policy: the watershed sustainability index. Water Resources
Management, 21, 883—895.

7. Cortes, A.E., Oyarzun, R., Kretschmer, N., Chaves,
H., Soto, G., Soto, M., Amezaga, J., Oyarzun, J., Rotting,
T., Senoret, M., Maturana, H., 2012. Application of the
watershed sustainability index to the elqui river basin, North-
Central Chile. Obras y Proyectos 12, 57-69.

8. De Jesus -Crespo, R., Ramirez, A., 2015. The use of

WA b Y 5loud —pubd Jlus

v

Bl s s 4 03l edle [PY] OLKes 5 0ol
53 Sz ey b ol ey el Julye
Sl Ol by b Bl 5 08 5lep s Sleds gla o5l
i s 0Ll b, Lamls 5 LS Lasls 5l IS
dlowe (gl gl 53 sl Jesa sdewie YL S
sl plad (S5 Conds el S el
do |y A 5 sl (S Jladl (ass s
Ol s Gyl 3l 0Ll el el e sls Sl 3 b
u““)ﬁ)t’.?hjﬁ" fw?‘jébw‘cg}urﬁoubﬁﬁj
ool SKle 0350 WL Slie SOLy (i Sl ol ml .
Slaes i S| s Gldl by pasli Do ol 5 S5
s 03 Ol b OLS Ghass cul ol 0351 (o 2 2550 ]
2 ASUcwle ot o sanl s 5 e Slallas el
(Y] 0L 5 Bl 5 anlsl ys . disls 's - (o35l mal Coley
s G el sdoete VLT 55wl o) Sl s p w
05 0> (WD ol o3 SolSS pasls dauly cnl 53
Kifhw&‘yu);@fﬂ)&sow\‘/? Colos 4 (g gl
(SISt s 5 S Jelge o Lailss Gl Gas L
ooy 5 Loz (S5 ada dlal cosmy o b placs
wsll s (o le Saun ol 00 DS LA e o
e JSs s el a3 (Sl patll oS disy it
e > e sl lds slucu sl 5 oLl Gl LS e
s esls s pde a b pl AL ke ] c,.bl.a})r.:cj
b g Gt gloms A5 A5 Jelse S0 sl Ol el e
3 dea,s YO 51 Gl das e O il 353 a8 Ly b
oolastl Ol CdS Sl sl o SIS parl
s 2 b s o o 53V S LSS s S 0l
SVLI 51T e g 033 5 Jdime glaids 53 ol 5 3
el s IS ol oo

Lo o d
9 olaml (690 g J’Qljé\)}?ujajf ol syl 5 Laas
V.@_»J«al S anw s = 5 6la )38 55 05 94 el ] oMl
S 13 g ssse el gl Slaes Gl Sunde 52
e 0938 5o e Sl sl glacdles s 0o oa
o550 535S sl b (Kool abiol s s b
25 Gkt St gsy (S O sl bie gladsie s
Y T ST U BICA Pt  CCT S P IvS Sw] IS SO PN
Co e 55 Hsgb sl g Ll (.,.,aw.y Slasdin U ol 0l SO0
sl S S Ol s el Glae e S O b
Ol el 5 ol Olpde OIS s Ol sl ol

1. Win-Win
2. Mississippi

Sl anwgi g g & gl


https://link.springer.com/journal/11269
https://link.springer.com/journal/11269

19. Kraff, D, 2017.

watershed management in Michigan: Challenges and

Steinman, A.D., Integrated
proposed solutions. Journal of Great Lakes Research 44,
197-207.

20. Kuhn, A., Leibowitz, S.G., Johnson, Z.C., Lin,
J., Massie, J.A., Hollister., JJW., Ebersole, J.L., Lake, J.L.,
Serbst, J.R., James, J., Bennett, M.G., Brooks, J.R., Nietch,
C.T., Smucker, N.J., Flotemersch, J.L., Alexander, L.C.,
Compton, J.E., 2018. Performance of National Maps of
Watershed Integrity at Watershed Scales. Water, 10, 1-36.

21. Lackey,R.T.,(2001). Values, Policy, and Ecosystem
Health. BioScience, 51, 437-443.

22. Lathrop, D., Richard, G., Tulloch, C., 2007.
Consequences of land use change in the New York—New
Jersey Highlands, USA: Landscape indicators of forest and
watershed integrity. Landscape and Urban Planning, 79,
150-159.

23. Matisziw, T.C., Murray, A.T., 2009. Connectivity
changes in habitat networks. Landscape Ecological 24, 89—
100.

24. Medeiros, H.R., Torezan, J.M., (2013). Evaluating
the ecological integrity of Atlantic forest remnants by using
rapid ecological assessment. Environmental Monitoring and
Assessment 185, 4373-4382.

25. Mirdavoodi, H.R., Mohadjer, M.R. M., Amiri, G.Z.,
Etemad, V., 2014. Disturbance effects on plant diversity and
invasive species in western oak communities of Iran (case
study: Dalab Forest, Ilam). Iranian Journal of Forest and
Poplar Research, 21(1), 1-16.

26. McGarigal, K., Compton, BW., Plunkett, EB.,
DeLuca, WV., Grand, J.,, 2017. Designing. Designing
Sustainable Landscapes: Index of Ecological Integrity.
Updated on 20 April, 1-10.

27. Mora,F.,2017. Nation-wide indicators of ecological
integrity in Mexico: The status of mammalian apex-predators
and their habitat. Ecological Indicators 82, 94—105.

28. Ondiviela, B., Recio, M., Juanes, G.A., (2015). A
management approach for the ecological integrity of NE
Atlantic estuaries. Ecological Indicators 52, 105-115.

29.
T., Hua, B., Longshi, Y., 2007. Analysis of the ecological

vulnerability of the western Hainan Island based on its

Penghua, Q., Songjun, X., Genzong, X., Benan,

landscape pattern and ecosystem sensitivity. Ecologic

WA b Y 5loud —pubd Jlus

YA

a stream visual assessment protocol to determine ecosystem
integrity in an urban watershed in Puerto Rico. Physics and
Chemistry of the Earth, 36, 560—566.

9. Desta, H., Lemma, B., Gebrariam, E., 2017.
Identifying sustainability challenges on land and water uses:
The case of Lake Ziway watershed. Ethiopia, 130-143.

10. Drielsma, M., Williams, K.J., Faith, D.P. Ferrier,
S., Turakl, E., Nipperess, D.A., Cooney, T., Box, P., 2018.
Ecological Integrity — the whole or some of the parts?.
Restore, Regenerate, Revegetate Conference Proceedings,
February 5-9, 2018, Armidale NSW Australia, 27-28.

11. Flotemersch, J.E., Leibowitz, S.G., Hill, R.A.,
Stoddard, J.L., Thoms, M.C., Tharme, R.E., 2016. A
watershed integrity definition and assessment approach to
support strategic management of watersheds. River Research
and Applications, 32, 1654-1671.

12. Hafezparast, M., Araghinejad, Sh., Sarifazari, S.,
2015. Sustainability Criteria in Assessment of Integrated
Water Resources Management in the Aras Basin Based on
DPSIR Approach. J. of Water and Soil Conservation, 22(2),
61-77.

13. Hazbavi, Z., Jantiene, B., Nunes, J.P., Keesstra,
S.D., Sadeghi, S.H.R., 2018. Changeability of reliability,
resilience and vulnerability indicators with respect to drought
patterns. Ecological Indicators, 87, 196-208.

14. Jackson, K.M., Whiles, M.R., Dodds, W.K., Reeve,
J.D., Vandermyde, J.M., Rantala, H.M., Patch-Burn grazing
effects on the ecological integrity of tallgrass praivie streams.
Journal Enviroment, 11, 48-59.

15. Kandziora, M., Burkhard, B., Muller, F., 2013.
Interactions of ecosystem properties, ecosystem integrity and
ecosystem service indicators-a theoretical matrix exercise.
Ecological Indicators, 28, 54—78.

16. Karr, JR., Dudley,
perspective
Management, 5, 55-68.

D.R., 1981.
quality goals.

Ecological
on water Environmental

17. Karr, I.R., 1996. Ecological integrity and ecological
health are not the same. In Engineering within Ecological
Constraints, (Peter C. Schulze, ed.), Washington. National
Academy Press. 97-109.

18. Kay, 1.1, 1991. A nonequilibrium thermodynamic
framework for discussing ecosystem integrity. Environmental
Management 15, 483-495.

Sl anwgi g g & gl


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Mohadjer%2c+M.+R.+M.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Amiri%2c+G.+Z.%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Iranian+Journal+of+Forest+and+Poplar+Research%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Iranian+Journal+of+Forest+and+Poplar+Research%22

34. Thornbrugh, JI., Leibowitz, G., Hill, A., Weber, H.,
2017. Mapping watershed integrity for the conterminous
United States. Ecological Indicators 85, 1133—1148.

35. Theobald, D.M., (2013). A general model to
quantify ecological integrity for landscape assessments and
US application. Landscape Ecology 28, 1859-1874.

36. Van den Broecka, M., Waterkeyn, A., Rhazi, L.,
Grillas, P., 2015. Assessing the ecological integrity of
endorheic wetlands, with focus on Mediterranean temporary
ponds. Ecological Indicators 54, 1-11.

37. Xu, Y., Cai, Y., Suna, T., Yina, X., Tand, Q., 2017.
Development of an integrated indicator system to assess
the impacts of reclamation engineering on a river estuary.
Marine Pollution Bulletin 119, 50-59.

WA b Y 5loud —pubd Jlus

Y4

Science, 27, 1257-1264.

30. Rempel, R.S., (2016). An indicator system to
assess ecological integrity of managed forests. Ecological
Indicators 60, 860—869.

31. Reza, M.LH., Abdullah, S.A., 2011. Regional index
of ecological integrity: A need for sustainable management
of natural resources. Ecological Indicators 11, 220-229.

32. Scown, M.W., Joseph, E., Flotemersch, T.L.,
Spanbauer, T.E., Ahjond, G., Brian, C., 2017. People
and water: Exploring the social-ecological condition of
watersheds of the United States. Elementa Science of the
Anthropogenic 5, 64.

33.

for monitoring the general condition of “natural habitat” in

Tiner, R.W., 2004. Remotely-sensed indicators

watersheds: an application for Delaware’s Nanticoke River
watershed. Ecological Indicators 4, 227-243.

Sl anwgi g g & gl



A yuiid

S350 darwigi 9 g5
Extension and Development of

Watershed Management & A
s s J-,.;'u._\ )
Vol. 6, No. 23, Winter 2018 YAV ol Y o ylowd —pwined Jluw
Abstract

Watershed Ecological Integrity, an Introduction
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Human activities leading to landscape change and thus change the structure, composition and function of
the watershed ecosystems. These changes face the watershed to many problems or impossibility of providing
natural ecosystem services. Some of such activities including land change, tree cutting, mining and hunting
leading to emerge destructive natural disasters such as fire or flood. These kinds of activities and changes
undoubtedly affect the integrity of the watershed. In fact, watershed integrity is defined as the capacity
of a watershed to support and maintain the full range of essential ecological processes and functions in
providing the sustainability of biodiversity and of the watershed resources and services for society. Indeed,
this concept is adapted from the concept of ecological integrity that is seriously discussed by ecologists. In
the present paper therefore the emerging concept of integrity in the comprehensive and adaptive watershed
management was introduced and comprehensive and necessary information on different indicators and
approaches of ecological integrity evaluation was provided. Toward this, the watershed researchers and
managers could use these approaches to elaborate a native comprehensive approach in order to watershed
ecological integrity of the country.

Keywords: Integrated watershed management, Landscape, Managerial tool, Watershed ecological

potential
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