Obly @ 51 pige (b5 ol dlone
YN0 amio VAN Sl 935S oyles cr.:..‘-'..h Jl

S s d‘f Cw‘jﬁ.-lﬁ.lﬁ S OYeP s, b g, shuca oyl
(MCDM) & ,Las > cﬁjzf(":"*‘: sl S,y S eslaal b oo,

Y S * . T
J‘JM\f‘:M‘ L;_):“:"“Ls‘ﬁ_)‘“"(’h;\

VWAV A < Ghpdy b VAV 13l 5o b
a.\,S.g-

Eo5 aar S LGl Ssrand 5 S bl 5o a5 e laptonn ST 3Lk Sl DLl o Sogn 51 N5 8 05
Sl e Lol a3 5Lt ol (bl a0l oslize s Shee 5 1) VL iy (V55 85 sla b,
St e i) V50 b Gl s ko sl candlan ol 5l e ol (Gus0 Lhss i bkl
la B,y 5l V308 3 gy o e sl gl o s Cb e i C?\JAJJ (5,58 5 CulS 55 ( Dla
el o 5 wslind s ke a5 ) 5Ses et e 8l otk Lo £ ilinndin (6 S et
Dlme 5 o S Jee IS (g3l Jlma 5 Sge ol SES5L Gline 0 Fge (3Ll jlns 45 sls 0L
o o o=l 0 s 3 ke S Ol es b el Dlre 5 S 000 S5 (054 S)
2 oraB 5 55 83l g e Sl Bss 53 s 1) o8 D55 eSSt 5 2l L5 DlEe o it OO
53 iS85 sl iy s O i 5SS By 53 S8 B ey 455 3 St 5 Jol A8, 5 e i
edls sla i N335 6 S glasles (sduads 6l IS olerl 4 ol slaen s 13 2T 4,
SN 55 6 sl Sty 5SS 5 (I (5,0, S O iy oS 5ls 0L il gla o) s eslina

.b)lbbq)}\wﬁ:ﬁw‘jm‘uﬁwbdlf)b

Lg)L.é;j\ élﬁ)lﬂ.’u ‘éﬂ ‘UB’L,.» J:""-.’. cu‘y}f ;J'.‘."J ‘542.15 ‘5\.&03‘}

Aazam.khosravi@yah00.Com ¢J st shis 55 i o oKl ¢ anks e eaSCiils Lskeud )
i o8l (b e 0Ll Skl Y
DOI: 10.22052/deej.2018.7.22.1



AN jle pgogumns 0 lous cpiiad Jlw ¢(3bl primmmgST (ouikien (Mg ool dlomo \$

(5 Sy (iS5 Glmelsn Jols O bl
a1 e 5 5,558 (Dl i (SOl oS
sl YL dupa (N5 8 et 5w ar s L
Pl gl Loz b onl ol & 5l a0l & glize s Slas
Sistans 5 Sast glaglil )3 Ay o Fmle 5 0n e
il gla By 2DLS (ol Slalllas 50l ol
U3 S s p |y b St S sl 5o N 5563
SLaolils 1 5,55 30 (1) 3 5 Sl e
Slles 48 Wsls 358 5 35 s p 1y Kl Uy
S Cushs 5 e s 5 53 b el S ad g Ol 550, 528
AU () Sy 5 sl ety Gl 53 1,
503,5 gy p Ot 810 Cmiss 3 1) Sty 5 506,558
Cgby Ol Y55 6 b slaclles &S Wsls 3518
Sl b Oln 5 GRIBIL A5 5 (LS iy doss S
Lsls 0L (Yoo A) OLan 57 ) lesls [2alS ailate s |,
el (Sl il L gl 58 Sl ble o oS
5 23 oS gla Sab sl 6l 3L
sy s 5 S e slaesla J"L’ (Y12) ok e
313 OLAS DLyl gl i3 S ) 2 O Adlae 8L 25
s U el a5yl 8 5 KT e
Al Jml:f o s

plod 5 il 4z LSy el b s el 2y e
ol 5 galal s Shas 5 bl (S5 5S1 ol 52
(s e 53 (T ) 550 el |y b sbe
L sl s By o e sl gl o éﬁw
L1 Glodamy LI, &S (gadate slajlas b Qlf,\}ﬂfm*,aj
Sl iy Sl sl JK el o 6l 5t il gt a5
s Gls s e bear S S s

S5 3l osliad Uy (TAY) 0,LSan 5 i) (Slano
sl B 03 e G e Bl e oo
0L DLl sl 63 S oy Ol Ol 55 U3 (6

5. Busscher & Bauer
6. Li

7. Kelly

8. MCDM

9. AHP

-

FPRT
23 0l ol e 53 Sistdad 5 S ble slagtns S
5 45 540) Ll elem Sl SLul 5 Jases sla Suasl Ll
JHB by Ol 03l 5 O 35S (1Y S
2 s Jail 5 DU e e SBE 3 ol S e
bl 53 (Y20 A OLLSan 5 5 sme) oo Gblie ol
O s 2815 5 ok 3 50aS 0l Sistans 5 i
Glaas S ol 5 sy Gl 1 bl Jases ¢L5
OLLSan 5 0kid)) Conlos sl 3 g5 4 bl A2l 53 alS
OLalS ad; (sl aidave S0k ples (>l cpl o3 (Y)Y
o3 358 o AL S (glakak Oles 3 Ll 5 el 5l 5 5e
=L T Gl (V494 (pde) sy olS 5 jme 4y 5 o
kel xSy 558 Sl 5l Ao 200 L el Cenney
Loy 5o 35 5 (Yoo JILE e 5 5508 3) s
S Ol byt i e Ladl s
Sl Ml anas 5 age sl 8 5 Lol gbreslg
5 S bl s Ol pl 5528 wlhe ity Sl 4 a5k o)
8t it O 3508 Ol gl 5 0t Wy SIS 4o
o B (sl e 3Y e SISl ahes I Slen] Y5
e 03 o o (Y04 A 553 el s 3 =

Skl p s (ALS Sy B L adl
o CB ab jsb 4 g esls s Bl s (6 A8
Sl bl s el 1 b Sosb S Jrol- %j SIS
Ol 3585 Ol ¢ oms Jal 1 b osbize V55 0,53 Siles
(S 3 el S35 85 55 e wal 3 S s L
Ol p Al el Oy, e AL adad e sDle
ol IS b 53,8 el nll el (S
Ot S ) gt e Ol (slae b A (S
LYY (oslsd) S o (6,8 sl Lacld 5 aasdr
Shaad 5 la,dn Sy asle Ol oS b il
5 Ol 5 (V48 ede) ol foged 550 3 Ol ladlg

e . ¥ TN .
GJ:?-) Lgl.buu}) .(Y"O;@)) -\Jli&w‘f\ C\Jﬁ).) 43)15«

1. Bedunah & Angerer
2. Mamoutou

3. Marshall

4. Rich



v ks & g0 TN g oy (6l Y 935 8BS (S Sgy Gy ol

(S3siS a5 Ol Ly o Gas 3l S0 ey 5
5o A e S s ailaie 53 O3S Jalse alex |
el adlas b (Slagionn ST 5 A s Jals
(WY O 530w ¥ s wle q,.;:.sdau)
Convolvulus -l Ul ,le a8 iy Ik slacs
« Cornulaca monacantha arversis - Cousinia SP
.Hamada Artemisia sieberi-Hertia inetermedia
Ziziphus spina- o1y s o ,en Laas S 3l salicornia
Tecomella .Salsola spp. Amygdalus lycioides christi

> ¢l |, aundulat

LN
sl pabda Jowi A,
a5 o lmadinn (S mrannds Sla sy p Sl 5 S
e s L el gl a8 el el Lo
L s laalie ol iS5 gl 2 = kas (14AY)
Aas e Ol pds a1y calises glaay S ooy OGl 50
Cramnd 33 53 Sl peaade o sl 355 05 Auls
e 3,8 o )3 o sy 5e olg Ui 5 s 055 KB
Syt S o 53 55 Wby pais 4 Lo o
035 OS5 oal 3l tlodd avloms 0T 035 5 avslin 55
059 23 @8 B (g O35 2 pahol= 5l 5l6 055 5 o
“\’ch“ Cowd 4 WL ole

Lo jlns (Bn o Sl 3 (68 el 25 Sl s
SO JS2) s b s 50 by S 5 blrs
Il 3 ols sl B Slag b Eey 3 &S Al IS YY
S b il g il llad Ole S Ol o rb e
Sl e 5 Lol 5 5l ey S 5 sladlie &
Las
LB )
Sl g a8 Sl el psgde (nl  (SESS al A
Bl Jmely L1y Aol oy a8 asl bl &y 38 S
(A) il L e JBI ) s o iy 5 (AT) e

ol slaglys 03 S oo bl By pl g Sl adls

1. TOPSIS

ol s S o e S5 e C‘)La‘ Slles sls
el el 5l eslid Ly (Y01Y) (650
AS A S w503 S eyl Bl e ) e
a5l s oA 5 lsans G 8 olaba s b
Diemalin (B8 5 LSS (sl Gl O e
(Yo V) O 5 s s o i slaclles
Cadl o )lmedir (6 S el Lo s, 45 sl 0L
22 (S o Glasbw G5 Gl ol
5 T £ ol

fm Sidtaes 5 S bl &l gll sl S
A s Sl e SN 80 s g5 4
o] CodS 5 CS rmen 5 LS (20 el
ol 5 e sl pae aSST o s iils el e 5
Ol ¢S 25 ale 0 5 IS ey pa o 4y s Al e
e e challlae Gl (YO VY (g5lB) 555 Laos
iS5 5 Sy Sla Sy e 3 Y35 8,53 g,
Lo s 1Sl s (a5 OO i ) 1S
Ll b5 Slel (alaBl  SGI IS sl jlas 4 5

L Sy 93l

adae Olasein
S 5 Oyl (o8 85 Sl e b e s
OAWV OV N0 LLdlas Jsb oy oS ol Ole S Oliud
Colan S 1,5 JLs YO\ BYANY ey B
ke e Ave LSO wgﬁc@jmtw)l.(\ U2
ol 3 e e YAV 0T VL S5k dav e
Sy s abiag, 5 s Ul s gladilss, oo
Jbs $osliS ALl e addae W1 Sl s i 5l
S 3 Ol saS el 5,3 s Jled Slelis )l Ll
S Jlamd 5 b 5l adlate (S5 5don ol e
IAEAR el e M:@L&) Ceul O S
5 Sl S S S b s Sl e
adlie v go (5555850 55 Slme sty 3l s SGU
Gmm) 3 0L 1y (Bl slacis 5 LawsSlab s Sn Ol 5 o
slaol Llss 5 ol gla JLuSas (Vo)) Ol en



AN jle pgogumns 0 lous cpiiad Jlw ¢(3bl primmmgST (ouikien (Mg ool dlomo ‘A

v)

Q(4;) — QA = o1
Y .. s L.“ s
SR N E S K5
LSJ.S@"“‘:' 6\.&&_5) Q—.’.j:”bl"*’).‘ L;Q» L?’)j ol Cjw
S o s Sa 1Al gy ol 53 il o ek
sl slaalys w5l wlie o et O son
g (W]) l—ﬁ)l:&‘ O )‘bj.g BE a.l,iwl.:ia& v.;.w.a? (rj)

M} )
W

J
di:j)&&:;}bw \);?ubwiﬁjwulijfw
A el gla gy sleslanal Lo ls Ol 5 S o

A" = {Al—|max
j=1

Shedal s ol 55l by sl cws SSUS mls
S o oalinl 4y 38 e SRS sl RS sla B
Sl Kleobe 2l gla iy e

ol sl o Sibe By nl o laad; o0l S
2,8 o o ol sl s il AT )|

S5t el S s ol 03 T 18 B
e 53 SSS slas  slas ST sl e LS mxm
ST M @il anils Gl Ot 55 S @ S
GOSAS X sl adls ol o 4 o O 2
clw GC) oo ;a5 Las, oo olg 5o 5d
258 o0 ol s

sldas 4y dlas 5 slaws Lgow wls iy, :\‘J.'.L;S o9
¢ yores J..ol_ﬂj .J\.'\SLSA dwsl>es “-'%)-fﬁé‘j.}ﬁ.b Lol
S5 G sl (BR) Ll emen 5 (5O) Lo
Aol VLA i s 5,8

STy i e 25 b ) 0 ey )
el b ez (gl s gazee SO IS5 5 b 51 JS

(Y‘ \Y uebb%‘) 9 )bT) J.JTL;G Cwd 4;

2. SAW
3. Borda
4. Copeland
5. Poset

o e fle dlaslan O35 13 s 53 0l ulide g e
J=eb s V) e J) Jmel A e 555 elide s
Lot gl polie o e 4 a5 L (V) e JU
(e slaatll gl 5 palie 58 wte
e Gl et gl n i 5 Sl ol o 5SS
PSS s e Sla et Gl s palie (5SS
5 @7 e JUas) 51 S a3 Al el palie
L s (1) 5 (1) (sladdobus 31 eolizd b (@) ize Jb

d = m (=
1,2,..m) M)
i = m (i=12,..m) Y)

Slesleal Uasy S ,a gl 50 CL ) el S5
A sl () Uslee

4;
dy+df )

CL;, =
\ £
BY.SEIE-XS
o ls SO (i Jlre s gl S 6l e
Si ole el Lol g 3o S LT o o w0 S yllas
Gl w8 o8 Ll (5 S 5 XS e asia |y 4y S
LoasS el an S ol R) wlo,lb el Glas o
AL 350 (0) 5 (F) sladdslae 3l esliza

Rj=max Wl}]::*:]]::i] ©)

2 S e i SE S s S sel sh s

.L..«u.a:m.n(?) Jsleo wu‘ﬁﬁiﬁﬁ
R; — R~
R*— R~

N
Qj:vS*—S‘

+(1-v)

#)
5 oS s e 5an S5ST Ll 0 i sas v

i RGR il S s gl S sde 0 5SS
Aied ey S a Gl Rk 5SS S 5 5SS
e Ol b azils Q0 Ol op S 4 (glaw S

Q e 6l 5 b b b 4l 55 e ol ay 55

1. VIKOR



A ks & g0 TN g oy (6l Y 935 8BS (S Sgy Gy ol

Wrwre Araus srawos N9 wwre
. N - - .

e srowN
W

(S L]
Wars
2L A Al
NwWYn
HY TN
NN
we - f
— —
" e .
[ ™™ e T
HTN

WWrn

- v - . . v
SR TR A'MNYR AT More wiare

andlan 5 g0 ddlaze 4255 :(Y) S5
Figure (1): Map of study area
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Figure (2): Criteria and sub-criteria in decision tree
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Figure (3): Weight of economical, ecological, social and technological criteria
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Extended Abstract

Introduction: Lacking of the water and low availability of soil moisture are the subject matter of the dry and
semi-arid areas of the world, which has caused the brittleness of the living conditions for plants. It is necessary
the use of new technologies to solve the problem of water scarcity through storage rainfall methods in arid and
semi-arid areas. Due to the variety of storage rainfall methods, the high cost of their implementation and their
different performance, it needs to evaluate these methods base on different criteria to find the best and suitable
method in dry and semi-arid climates. Since decisions will be faced with multiple criteria that they have a
complex relationship in such a situation, decision is difficult to choose the best method. The use of multi-criteria
decision-making methods is highly effective to solve this problem. This study was aimed to prioritize rainfall
storage methods (flood spreading, pitting, turkey nest, arc basin and contour furrow) in rangelands of Jiroft plain
according to ecological, economic, technical and social criteria using multi-criteria decision-making methods.

Material and methods: Jiroft plain are part of the Jazmoriyan watershed in the south of Kerman province. Its
height varies from a surface of 500 to 800 meters. The annual rainfall is 191.1 mm. Recent droughts and
drainage of groundwater due to water abstraction in agricultural sectors are among the factors of water shortage
in the region that have had adverse effects on vegetation in the region. Multi-criteria decision-making methods
AHP, TOPSIS, VIKOR and SAW were applied to select the best method for storing rainfall. Combined methods
(Statistic, Borda, Copeland and Poset method) were used to unite ranks resulted by MSDM methods.

Results and discussion: Results showed that the economic criteria had the highest rank, the ecological, social
and technical criteria were in the following order respectively. The relative weighting of different methods
altered in different criteria. Hence, flood spreading was the best storage rainfall method based on all criteria.
Turkey nest had the lowest economic rank. The lowest ecological and technical ranks belonged to Pitting.
Contour furrow had the lowest rank in social criteria. Assessment of sub-criteria showed that flood control was
the most important ecological factors, structural lifetime was the most important technical factor, the
participation of people in the implementation was the important social factor and return on investment was the
most important economical factor influencing storage rainfall methods. Flood spreading and pitting had the
highest and the least amount of final weight in the AHP method, respectively. The results of the TOPSIS method
showed that flood spreading had the highest relative proximity index. In the VIKOR method, the lowest Q value
belonged to the flood spreading, so it was placed in the first rank. The highest Q was also for the turkey nest
method. According to the SAW method, the best method was flood spreading. The combined methods showed
that arc basin method was located in units 2 and 3, and each of the other methods had unique units. As the flood
spreading was located in the first unit, the contour furrow, turkey nest and pitting were placed in unit 2, 4 and 5
respectively.

Conclusion: Various factors can affect the failure or success of restoration operation in rangelands. The results
of this study showed that the economic factor is the first criterion to be considered in choosing the best method
to storage rainfall in jiroft plain. In economical criterion, return on investment should be measured based on
incurred costs and the benefits derived from the ecological and social impacts of methods. People’s participation
is the most important social factor in storage rainfall plans, because people’s acceptance and people's
participation guarantee the sustainability of storage rainfall plans in the region. In general, various multi-criteria
decision-making methods showed that flood spreading has the highest priority for storing rainfalls in the Jiroft
plain. Contour furrow, arc basin, Turkey nest and Pitting were in the next ranks for best method respectively.
Flood spreading is not only a simple and inexpensive way to improve the quality of natural ecosystems but also
has a high societal value by increasing groundwater and increasing the income of inhabitants through enhancing
grazing and farming activities.

Keywords: Storage rainfall, Flood spreading, Rangeland, Economical criteria.
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