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Abstract

In recent years, due to frequent droughts and water scarcity,
artificial recharge projects are recognized as an operational
solution to overcome the water scarcity. Despite the
effectiveness of such projects to develop region, there is no
information about their impact on the environmental
sustainability. In this research, the artificial recharge project of
Katuyeh (Larestan-Fars) has been ecologically evaluated by
the forest, rangeland and watershed management method over
two different periods (i.e. before and after implementation of
the project, 2009-2016). For this purpose, 4 criteria and 18
indicators (six water indicators, five vegetation cover
indicators, three land use indicators and, four soil indicators)
were selected based on experts’ opinions, data availability and
consistency of the indicators with the ecological condition of
the region. In order to weighing the criteria, expert's opinions
were used in Delphi method and Snowball framework. The
results showed that the sustainability of the development of the
region from environmental view after the implementation of
the project has changed significantly before its
implementation, the region with a moderate degree of
sustainability before implementation of the project has
achieved a good degree of sustainability at the time after the
implementation of the project. The sustainability upgrade has
been made with a slight slope. Therefore, it can be concluded
that the construction of the artificial recharge project has been
able to improve the environmental sustainability of the area.
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Fig. 1- The site study area (Fars Province)
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Table 1- Methods of data collection
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Methods of data collection
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Primitive studies Governmental
organization
Withdraw from field
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organization
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Table 2- Consultation expert’s pemmican for weighting criteria
L lro (230439 50 o yguine Byb ylwlid )5 Olasuin - Jou

Group Scientific

degree Experiment Number Office
Collegiate, Shiraz University, Fars Agricultural & Natural
Research Ph.D. 1528 years ! Resources Research & Education Center.
Natural resources & watershed management
Executive Ph.D., M.S. 10 — 30 years 9 of province general office

Fars

Table 3- Criteria, indicators, classification and scores- Water
of - Lol g il (b yas Ll (b lao - Jous

Criteria Indicator

Indication

Method
score

Score
(after)

Score
(before)

Immethodical remove
to water resources

200-500
500-1000

TDS

>10000

SAR

WATER

300-500
500-1500
1500-2000

EC

Increase well number 5 to 10%
Increase well number 10 to 50%

New well
Increase well

Ratio >10%
Ratio =5 - 10%
Ratio <5%

Irrigation impacted systems
development

Additional remove equal 5 to 10% balance 3
Additional remove equal 10 to 30% balance
Additional remove equal >30% balance

1 3

<200

>1000

0-10
10-18
18-26

>26
<300

>2000

number 50 to 100%
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Table 4- Criteria, indicators, classification and scores- Cover
P gy —jliel g (gl (b aA LS (b ylre -F Joua

Criteria Indicator

Indication

Method
score

Score
(after)

Score
(before)

Exploitation range

invasive species

species accumulation

COVER

crest cover

management range

>75% ability
50 to 75% ability
25 —50% ability
<25% ability
>50 herbaceous species
30 to 50% herbaceous species
30 to 10% herbaceous species
<10% herbaceous species
< 5% invasive species
5 to 10 % invasive species
10 to 20% invasive species
>20% invasive species
<5% potential canopy
5 to 10% potential canopy
10 to 20% potential canopy
>20% potential canopy
Enjoying protection
Enjoying witness exclusive
Wanting protection

4
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Table 5- Criteria, indicators, classification and scores- Land use

Criteria Indicator Indication Method Score Score
score (before)  (after)
Possession national Destructive land 5 to 10% 3
lands Destructive land 10 to 25% 2 3 2
Destructive land >25% 1
(L}J) Dry land of broken flat >1% slope dry land on >5%range area 3
D (<12%) 1 to 10% slope dry land on >5%range area 2 3 3
@) >12% slope dry land on >5%range area 1
<Z( Changing range to Wanting land use change 4
— other land use proportional land use change 3
proportional / non- proportional 2 2 1
Land use change
non- proportional Land use change 1
Table 6- Criteria, indicators, classification and scores- Soil
SB —bjlitel g (gainalb B pad s b lae -5 Jgo
Criteria Indicator Indication Nsliglgd (t? :f%rrZ) (i(;?erf)
<200 5
200 — 500 4
Soil special erosion 500 - 1500 3 3 3
1500 — 2500 2
<2500 1
Rich 3
Soil fertility Medium 2 1 1
poor 1
- 0-4 5
2 4-8 4
soil salinity 8-16 3 5 5
16 -32 2
>32 1
0-8 5
8-13 4
soil alkaline 13-30 3 5 5
30-70 2
>70 1
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Ve Jilis V) Ve sse slie p bajlas 1Sy b s dbylne

ol 003055 ol A oo -y 4 (ST

h o woy o5 @l Y 5 W) e gl fe2dy o5 -2
Jssn o dler gloylne 5 Sopp oo jliel s o LS
639350 o V) Jad> 0 byl JBls 5 (o pSTis Lol V-
W Jgder )3 dilaie (gl (g bame s (g)luk lab 51 S yn
Slrodgizs poni Glusles 0 VF U A GYoles sl o &)

s o L |y ddlate | base da) (o)L clib

191-50=141 (A dsles)
41+ 5 = 28.2 (A dsles)
50+28.2=78.2 (V- dlolso)
78.2+28.2=106.4 (VVelsles)
106.2+28.2=134.6 (Y dsles)
134.6+28.2=162.8 (WY dsleo)
162.8+28.2=191 (VF dsles)

Ol lns Slasloxs iged (sl 85 ploxl A Jgio 3o Jlns »
Y B Y Yoleo) 33,5 0 &l

Table 7- Indicators score sum for criteria
By lro 51 Sy 2 gl B pas L Ll ggem -V Jgaa

Criteria  Water Cover Land use Soil

Before 18 6 8 14

After 20 7 6 14
18-4=14 (\ aslee)
14+5=2.8 (¥ slae)
4+2.8=6-8 (¥ ko)
6.8+2.8=9.6 (¥ dslso)
0.6+2.8=12.4 (0 dslne)
12.4+2.8=15.2 (& dslae)
15.2+2.8=18 (¥ slae)

$B0js peyasyd o s il algd s elul s e L

Table 8- Classification of sustainable degree for every criteria
S 2 sl 5l a3 gaaib -A Jgsa

Score range

Water Cover Land use Soil Description
6-9.6 5-7.8 3-4.4 4-6.8 Very weak sustainable
9.4-12.8 7.8-10.6 4.4-5.8 6.8-9.6 Weak sustainable
12.8-16.2 10.6-13.4 5.8-7.2 9.6-12.4 Medium sustainable
16.2-19.6 13.4-16.2 7.2-8.2 12.4-15.2 Good sustainable
19.6-23 16.2-19 8.2-10 15.2-18 Very good sustainable
Table 9- Weight of criteria
)lxo 51 S 2 (359 -4 Jgaa
Criteria Water Cover Land use Soil
Weight 5 2 2 1

Table 10- Score, Weight and Final score of criteria (before and after of implementation)

(12131 om 9 i) Bylome (aleg 5l 9 (359 jlitel =Y + Jg

Before After
Criteria Score Weight Final score Score Weight Final score
Water 5 90 20 5 100
Cover 2 12 7 2 14
Land use 2 16 6 2 12
Soil 1 14 14 1 14
Sum 132 140

WA 5l ¥ 0,loud (05 35 Jlw el ! O qolio oligiss
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Table 11- max. Score Appling weight of each criterion
Joxo s 51 339 Jloe! U jlatal yiSTan =YY Joan

Criteria  Score max. Score min. Weight Weight* Score max. Weight* Score min.
Water 23 6 5 115 30
Cover 19 5 2 38 10
Land use 10 3 2 20 6
Soil 18 4 1 18 4
Sum 191 50
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Table 12- Classification of sustainability degree
Sl dapd (gavaib VY Jou

Score range Description

50-78.2 Very weak sustainable
78.2-106.4 Weak sustainable
106.4-134.6 Medium sustainable
134.6-162.8 Good sustainable
162.8-191 Very good sustainable
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Table 13 - Status of area sustainable
adbin 6yl Condg - VY Joua

Before Score range After Description
50-78.2
78.2-106.4
&3 106.4-134.6 €3 Medium sustainable
e3 134.6-162.8 €3 Good sustainable
162.8-191
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