Sl g 9 SB S e a5l
IPAE gm0 lows ooy A
http://ejsms.gau.ac.ir fég_{&;&;@ﬁ,

9995500 (5 o owonci Aol 3 00 U (55 5 gLiS s 9 (53 59l Sl (gl 99 (SN Y (5 3245 (omtd

T08208585 sk 5 Saane s 53l (58 Mol han phuslgle G398 pluse’
TN S E I UtUPP N Y S APIPPR L P PRE P (WL RS P I SR A
il oKy (Sbe aige 5 pshe 05,5 Al ol IS el 21Ty oK (Sbt pdige 5 psle ey S LT
Ol 5 ol (SLt tign 5 o5k 058 A1l IS (5 pmtils”

WFA/TY 3y b A7) /) il

R
Lot SO Dt e Al 5 Slae (LI & S 5 pBLl A s s eolinal ibda 5 aale
Sosre Il anw s 4 o sl p (ol o e 5 ol o 2Ll b sl e A boel | LSl
AL LIS L5 e 28 gl (68 e 31 iy shitens 05 See (68 o Slali il ol 53 a2
"\“:’L’&‘ 4l aikie P 3 6.;21)! Log LSJJ.)[SQ:“:‘J sl L;;ébl Lgﬁjuuﬁ caxdlane eS| RERTS
i el sl asly Y8l ARl 5 glas e gleesls (Oldal & Lo gl i, s dlge
0,5 Ol Soll) andllan 5550 Y puams (gl ool ks oLl S adlBloan 5 gl s s
A S 4.]9}3]6 sladie Ja..d)_, df‘jt}i;"- slag 8 (4l g 5 b
Load il ol jod (ghm )3P0 2alS L aS &3 e OV peames dan 23 LS Terraza Juos lul s iaadly
(2l JS A ss YVIA) ol asl5 4 Cervatana Jue julol A3l o 0Kl Jpms (Gho )3 Voo J2alS
BB L ool Gasis (5355l Slaal sy b (LD S dops VIY) LSl sty 1V 5l
53 e e Bl 3l sy WY 5 YA AN &S sl OLis Almagra Jue Sl eslanad b s sl oLl
oS sls oLas Sierra Jue 5,8 . S 513 (S)) Cussdes Ok 5 (S2) oS «(S3) Lo ie Tz sdos Gla WS
s calie G165 455 0 o Sierra2 e elul 5 dites 4o 5 S5 cnln I aw S5 plS s
L eals
S ol s ool KL Sierra 5 Almagra gladie 3 eslizal U ads g )8 claaids Culg 53 16 S e

Jjg)\]; oaleul J)jﬂ)‘.b\i LS)J)L:SQJJSA.SJAJ&)JJJ\JS&GJ.Jjjg.:A 6J:§M alele

Jf;;_- Ldjﬂ LC,&\))' ‘)U"’L! w‘}; ‘jjﬁj-i"‘ ‘;J:del-@aj/j

m.sarvati@urmia.ac.ir a5 J ys

Yy



IFAL (V) o jlowd d(0) W Jloly Wgi o ST Ca it Ay yulid

eyt Jdo ol Sleslanad L (Y00 8) O, San
aibie 53 S Goso e o Glp b edBloas
Lﬁé;\;ou@u.;ﬁwum%s;,tﬁom
Bl s WS hls Bl Ao s Y s s
Q) J\..LL:L;a SLS oo e o CiS Gl el
Sl b ol s 5 Lt Cervatana Jus
Sk Eet K 5 oasleS sl e
(S Lamdgo Glaslne elal S sdes ST
w:u\gm{)' Codgdeee 5 il )b J.]a;- S
(SEIN 583 8y Sp S Sl o 5L
s (F) S e (Gl 5 e (0
ol Cervatana Jae 31 eslaal L (V44A)
Sls s Gl sy 1) e iS5y (gladke
SIS L syl 3y Sl sdel ozt b
sbose,e sl Sitlos Satl Sol s
H S ny Bla s S Sl 5 e islis
(Y9) L5 g oS5 gdome dl.pl 6“&’““‘ Ol seas
slacs S slasls bl Almagra Jus
IS0 a1y ) sladsls (305US (6550 4
i (V) LS e ez Ss B Sy s
sl JB de pl b S s slacs
(s S (0, D3 TV\S G Sgdoee (Lieas
PP SPOS SV (e SN IE SOTS) Y PR P
(YorV) OLes 5 Ly (V) cl 0525 5 LS
slacs ol cwls Almagra Jas 5 eslinal b
slsy 3 bl 3 1y Ols LT 5 &3 (550 4
Sl ©ly LS ol S uB S ams
5 ey cwlel OIS s B8 saie Soseee
(V) sl oS gioms Jale o Sage 315 50 5
SSYY alS sl anslis WLl Sierra Jus
(ol il glaasly gla Shs s MK
ST ki o b LS il

Gl S5y Jold Joe nl 53 0dd Lol (b e

yYe

Ao

boislis 5 b mle (Coner U158

Mg S W e s oels 1B L cos
©oars booplaly cal sdd (65)5lis OV e
Lacus gla Ldu Gy Clls ‘Gb’ 05 5 3 9doe
Caliiee glaostizal (gl 0T ks S cpns
YN syls w0 cla“ A1y 5o A Aalsel
Slacmes Olpslis dols il L s b
G e 45 L5l o S 3l Lile 4 el
slobla @ Sl lnle 35S L1 A
el 4 dsl s 5 ) LS Wl 8 el
o 3 Rl eed (G5sS e s shusliS
5 S BB SN pame gl L gioslis Sl
2 g s K owln b gislis s el
() Ll ool ol DIl o e gl
oelol g A4 Jl 5 5y S 6;{'.‘&&_7 bl
Lol asll slaysis b oo (slail e el
S s Wbl G Olgots 5 0dd o el
Wbl ol (635,55 laesls (A 0) ol by ,S4
L (CDBm) (5l sledlbl SSL &) 0
o pde Sedbl S5 (SDBm) S sledbl
ol 05 Lsd e 0 ,m3 (MDBmM) J gams 5 505
o 93 534S 34l sy b Jae VY )\)é\(af'
Srdcs 4 Sawles 5 2L s
sladie JAL,J ol sladt el dledd gduatas
Marisma Cervatana Almagra Albero
sbdie 5 sl cwls sl Terraza , Sierra
Arenal Aljarafe Alcor Raizal Impel ERO
Liwn 5l o 55 4 Sl (¢l Pantanal
V)
A s sk spneS e (hdp plals A
slacs Ly ¢l cmle gladle Ol

el lacyssi=e Terraza Jus

9 A')U;)J)\ V) v\-LLNL;‘ uﬂ"-;" \) S



Ol 9 (F95 phune

s 3 sy Slesss (Sal - Sl oSl
2 el 0Ls3 Sl Lol en (Sl onlslis
Gl col o K55 Jlas T zasbs o)
Swale G5 (ol sladly &) pow adlae

OF) il o gl lasls g ST 5 s
Sl Sl el gl s Sledie Sl las
g ke a1 TY) B8 el asd
eslial S Ver) et Vere s Veee sl
39 Wlar ks 5 Ol St a3 s S
ol O 58) w8 pasie (3 S e s
Olpea JSKa VITO s we A 5 5 St A sl
3 Lo 3 S Ol Sldles b
s a dbg e abl Sepl 5 e cdalis
3y50 4l &S 03y 5L sylse Fp 50) edi Ll
ol Gore s plimal bl &Sepl s
A= 4l (o8 brals oS s Olbl
ol st olal b Sl alas s 5 & S
Sl S gdues, S 5 (V) S s
Sy S8 slagsl sled lLas s ()
el sl s S Syso (S1s pagel caxilas
Jize dRlesl & pbacd 5 Sosd slasibesl
oo w Sl s (S gl bl s S
Lol Obs ez Ao (VY) 2es)des
Sl Jels olend o ilesl 5 S 51 aslizd
olas s S sUhcslin (V) glsl IS s S
G e S Dl e b 09) gLl 8
o ol s Sl S (YY) o LS
3 S s e S 00) (228 5 bl 5
OF) 5yl 5 05 Lo 5 0d 3500l 5 (YA) S
e Ao 5 00) Opel Gy 4 &S Ao

YYo

Sy ol L) cl S 5 el (S
il deles Ko Sl gl adlate a0l
s 3 eilal 0L 4« Sierra2  Jue
Slr omle Gy wrws @ Ol il
S o5 S e ke S gladly
L (TeA) Oes 5 @led OA) 350 ol
Sierra Jie 3l eslazul U jal adlaie 3 550 Soladlas
Glp aike Sl 5l o \Y &S WS a8
ol G (7)) il e el K Sl
R T RO I R IS PP
Sldal gl p e o S 5 (65,5LES Gl
slala 3l eslizal b e 5 Ko Jol (3,5L38
Gl S Wi a5 S S el
AL g sy s il S L ke
Sladlae (ol 305 Sn Blals 5,508 A5k e L)
G S il ik ag 7S (sopd e L
Sl el e Glaao 5 5 K 5 00 (25

g, 9 dlge
Loadles 350 ailoe : gldlas adlise Coadge
35 5 B e0ku bl Ol s Glls VITD s
5am d VAL AU 5 aadsV g a= 5 YA o3 gd>as
YV 5 a3 Y8 5 JLd 50 a5l ey adss V)
Wl Y 5 aids YF 5 oam s ¥5 L asli Ve aids
bz Sl olaly ool odd WBly 3,20 Jsb
ey SO Osgsl s (\WOA °C) ddkee <UL
55 S sl slos 5 Ske ((F) O & o seedes
d;)\fﬁ;,w;ﬁ\\‘/oxﬂc e ol O Gee
Sl 4 g L e il S St
Jass b,y 5 Gl YHVA) ailae Syl
L e Sl g hadkae (b o35 V)
3l Goes ailae baes S sl el K



IYRE () 0k (0) s Sl wlgi o ST& S yycko g pul

lowensha:

rahivil

lage

‘AC;‘;- Jaa- J:u} ‘;’\'L'J‘L.o whie 03 gdows —\ JS.-’::
Figure 1. Site and dealt of soil profiles in study region.
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Table 1. Crop and seasonal reduction coefficient of selected Land use.
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Growing cycle of selected land use in study region

Kys
Al Lyl ey a5 P e Soso A o
Late Mid Development Early  Crop coefficient Land use
0.35 1.1 0.8 0.35 Ke (o & ferT
I3, Kobsl
0.95 o
1 0.8 0.5 0.25 Ky Sunflower
0.5 1.2 0.7 0.3 Ke .
1.25 )
0.5 1.3 0.4 0.4 Ky Maize
0.8 1 0.55 0.4 Ke e
1.2 °R
0.5 1.1 0.4 0.45 Ky Melon
1.15 1.2 0.8 0.4 Ke -
0.85 T
0.85 0.85 0.85 0.85 Ky Alfalfa

D 3 s Mg falS Gl cash, WS Y Jpas
Table 2. Moisture classes based on crop reduction affected by water stress.

JDAS J | g2en ﬁ\f
Class Crop Reduction (%)
h, <20
h, 20-40
h; 40-60
hy > 60
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Table 3. Frosting hazard classes range.

N s 4253 0> (glos L Laole sluas
Class Number month with 5 °C > Temperature
f) 0
f 0-2
3 2-5
fy >5

VO Terraza Jao olul 3 olg ouddlcms ) oS —§ J i

Table 4. Final Bioclimatic Classes based on Terreza model (6).
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Table 5. Major soil properties of different Land units in the study region.

ool S

S5 $SJ—~  ESP EC & Calcium =b2 ‘“al‘ B Ty
Drainage Flooding (%) @S m> G?g/:;l m Car(lzz;late Frjzgr?;nt Smlc”ll;es);ture ?}2 )p Land unit
moderate Fo 10.1 0.92 2.21 19.25 7.04 CL 0 1

good Fo 13 1.57 0.84 13.06 3.45 CL 3 2

good Fo 11.24 6.95 17.33 14.27 17.6 L 11 3

week F> 7.5 40.18 1.43 9 13.9 SL 1 4

good Fo 4.98 1.44 1.02 14.11 6.88 CL 1 5

good Fo 4.95 26.18 8.67 12.84 3.96 CL 1 6
moderate Fo 20.61 33.94 1.53 10.42 4.54 C 0 7

good Fo 5.91 1.35 1.62 18.77 6.49 CL 3 8

good Fo 8.1 4.14 8.01 16.72 6.08 SCL 6 9

good Fo 11.76 2.69 7.85 15.21 15.84 SCL 15 10

good Fo 7.48 1.4 4.54 19.15 3.88 CL 3 11
moderate Fo 11 4.05 1.1 13.81 2.67 CL 2 12
moderate Fo 15.25 5.35 15.12 15.83 6.81 C 2 13
moderate Fo 7.75 2.31 0.29 18.78 25.41 SCL 5 14

good Fo 9.87 22 1.84 19.77 10 CL 10 15

week F> 12.76 8.85 2.5 9.86 13.39 SL 1 16

Somewhat good Fo 10.34 15.88 6.91 22.15 7.44 CL 3 17
Somewhat good Fo 6.65 7.32 8.24 17.49 3.9 CL 2 18

good Fo 4.73 0.73 1.8 16.32 3.96 SiCL 4 19

good Fo 9.98 8.36 13.59 14.64 3.22 CL 4 20

week F2 7.51 8.35 3.29 15.18 2.78 CL 3 21

good Fo 9.14 7.76 12.92 12.49 5.55 SCL 4 22

week Fo 9.04 2.88 28.67 5.71 2.56 SCL 3 23

good Fo 10.25 4.65 1.3 17.73 7.45 CL 5 24

Somewhat good Fo 9.22 4.44 25.73 6.74 3.57 CL 4 25

good Fo 10.23 2.45 3.26 21.68 2.18 CL 0 26

.f_éd,..if‘_;lj adlan 590 (5590 ST pedBlinn ) Cusgdome WS T Jgu

Table 6. Bioclimatic deficiency classes for study land use on rainfed culture.

el s S 30 o
Bioclimatic classes Land use
Ols Ll
Cy (h- 1) ~
Sunflower
Cs (hs- 1) =
Maize
C (h-£) i
Watermelon
C, (h- 1) ”
Alfalfa
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Table 7. Water irrigation supplements in study region.

Solel slasks Solel Dlads

ol ol s

Sos0 e o
Irrigation month Number of irrigation  Amount of irrigations water (m’/ha) Land use
) 5 osls e ol 2 i) ooyd
IR EES TR e 3-4 1200 2
May, Jun, August, September Maize
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Figure 2. General Land Capability Map of Khajeh region for agricultural purpose using Cervatana Model.

Almagra Juie 5l eslial b 2] el 2b5)) 2l @b -A dyir

Table 8. Final results of land suitability evaluation by Almagra model.

S0, o
42 g oy S PH ols Kl Land use
Alfalfa Melon Maize Sunflower 2l Al
Land unit

S,a Sotca S;a S,a 1
S,a Sotca S;a S,a 2
Sy Sote S)c Sy 5
N Sate Sac Si 8

Sysa Sss S)csa Sysa 9
Sit Sotesa Sita Sit 10
Sra S)tca S)ca Sra 11

Sysa Sia Sss Sysa 12
Sia S3sa Ssa Sia 13
Sia S3sa Ssa Sia 14

Sysa Sytesa S)ca Sysa 15
Sss Sss Sss S3s 18
Sy Sote S)c Sy 19
S3S S3S S3S S3S 22
Sad S,dsa Sytda Srtdcsa 23

S)csa Sss Sysa S)csa 25

Sysa Sotesa Sia Sysa 26

S4 «(Moderately limitation) L. sie s sd=e :S3 (Slightly limitation) ¢S Cud sl S, «(No limitation) Cussdoe O3 Sy
«(Depth limitation) ses ysydes p (Very Severe limitation) s L= Cousgdee Ss «(Severe limitation) Judd oyl
«(Carbonate limitation) &l S &yssd=s © (Drainage limitation) iSa; ysgd=e «d (Texture limitation) sl Cusgdoee it

.(Alkality limitation) 05 5 ses b g3 5d=s @ ((Salinity limitation) (g, 55 Cusgdoe s
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Table 9. Suitable spaces prediction for Khajeh region based on Sierra2 model.

PRSP
24 21 20 17 16 7 6 4 3 Land unit ¢
5
spaces
* * * * * * * * * Pistacia Lentiscus
% % * * * * * Chamaerops Humilis
* % ® * * * * Anthyllis Cytisoides
* * # # * * Cistus Albidus
* * * * *

* Retama Sphaerocarpa
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Figure 3. Optimal land use map Based on MicroLEIS DSS.
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Abstract

Background and Objectives: Irregular land use, land degradation and increasing yield per
surface area unit supplicate to be inevitable optimal land utilization. Therefore, land evaluation,
planning and management are necessary to achieve a sustainable development. Following this
trend, MicroLEIS (Mediterranean Land Evaluation Information System) has evolved towards an
agro-ecological decision support system. The goal of this study is land planning of some parts
of Khajeh region.

Materials and Methods: Soil morphological and analytical data were carried out for 26 land
units. Then, bioclimatic deficiency, land capability and qualitative land suitability (For Sunflower,
Maize and Melon) and forest or pastures were determined using MicroLESE models.

Results: Based on Terraza model, rainfed cultivation is possible with less than 20% yield
reduction for all crops except maize. Based on Cervatana model 9 land units (27.8 of total area)
were categorized as S; and N and 17 land units (72.2 of total area) were classified as S; and S,.
Land suitability evaluation of susceptible lands using Almagra model revealed that 18.1, 39.9
and 13.2 can take place in moderately suitable (S3), suitable (S;) and excellent (S;) respectively.
Results of applying Sierra model, were obtained any forest species communities suitable for the
study area. Therefore, within the framework of the land evaluation decision support system
MicroLEIS, a data processing tool (Sierra2 model) was developed for evaluating the relative
suitability species and 5 species is suitable for this land unit.

Conclusion: MicroLEIS DSS appears to be useful in semi-arid regions, for example Khajeh, to
formulate sustainable agricultural systems.
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