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! Genetic Programing

2 Revised Universal Soil Loss Equation

® Normalized Difference Vegetation Index

4 Soil Adjusted Vegetation Index

% Connotative Land Degradation Mapping(CLDM)
® Analytic Network Process

A9

slalols lo)las b adlye Gidigy psd poo 2> 0
Slabold 5 (Sowron G yiion el 5 SoSmme (3]
5 5% 5 20 o Bl 1) (Sinan (a8 ol @i
iloe i) Jole b (Ko (i poes Sl
aw ;0 53 (ol @mlie lalols fole pgo (090 )0
a3 o (Lt 5Ty 55 p 1y oS b Sl
b s el a0 53 lis)| ole mizeon
o oS Sl s (x e slo oo 55 )3 s0Lj
S 9L L )] peitass sabal; S0 4 o) oo LS
Olasd gy el el b aS &jse pl 4 abl
Lol 50 w3950 fidn @lie 58 (S)b aals
3 Jos (o Bl goams (LA oo b))l @l
o)l 1y asllass g0 g4l o aslye Dl pess o5l 5
plong Jloms jo gl adhain o () San 5 555 [¥]
St 3ol g, S eolisad Uy, Lo JSir o 5
Slolgale slaosls 5 BoS )lo 0o 5 (Egan (omas
B0, g3l Jame i dizre )l aw as bg e
9 LUSo G 50 50 )5S a5 3l L adlllas o
Bolio 5 ol lio &2 S5 Bobis w5355 o)
ohSes 5 s ,ST V] cul pauas xS el b
2 6395 $Loslne Sl b5l 5 (o S
o 3l Hmlas Gl il 0z 2okl Coxsy
@lPlle 9y bl Glr g Soras oras &S
(@S Condg LS Gilg Coxdg ao S eolinal
2 Fhe ddlse Glyieas 5505 5 (2l 5 o0l by
ol oilel g a8 2l Ploly Cundg
shls ailhie oo,0 FY aS ols s Loyl bl

7z Canog glhlo oo 0 Ve g b wgie oI5
s ey e aelp assll cge 3l [0] cl
S 5528 slaaxly LB Lo 55 cds lble
(=il pad (ol (5,98) (S5 Sl B
anl bl (alS Gidey 55 g sobla
ceis ol ahoble s cad ol alule Lo
Sl dag b aslia b g gomail WS F 4l
sl 5l ool b o)) Kad g L5 [#] cl ool il


http://dx.doi.org/10.29252/jgit.6.2.87
https://jgit.kntu.ac.ir/article-1-590-en.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.29252/jgit.6.2.87 ]

e g9 4 el oais oolaul g5l Jow (6l
oS Sloy Logasa (sblie Lo jo a5 Jl> 0 0iS o
el ot adibaie @lil 5 idgy o5 Sl
Gl 998 e S b Joo ()5 5 285 Gl
Gl igy 5o sacdosliiul asly slo Jos ol Sas
3y9m 5o ek J5 0ty ey oy 55 )
55 5 Cmmb 4 Lo sadoolaiul gla Jaey; g Luls,
Bas §obmd ol (0 0)ls sez g Slaglay (g
et 3 (PSSl o5 W0y, sile e
Slosliiwl Ly ool oy 585 Condg (i iy
O O 45 ek wib e plnil wialen la s,
= Fie Glejlas (039) Coetl (59, 35 03 5 azgS
P Gide )P 0 0SB L e e )5S
2lgn g planil 1) (gilwansds anl 3 8095 & j50a
TP (R Mebeh s S (g
oo sloadlge 05 )13 colitals 5o o LS iy
sbolns L) (V) sl S 28 @ soleriny
i3l dasme 5 Lajlons 53,8 o5lle ) IS 50
el Jome b ey oS 5 (1) dow S )
S—55 oy =1 (1) 5 )ls059 Sltgren

((MJ2)

90

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

1Y glivwls @ pgs 6 loud @ ouiiud Jlw

b ol s @le adox 5l aslin gl aihain sla 58
gy sadplosl wladoy b oocwlazd § o
J Lol WA Jlw s oLlSes 5 (oiug)0
| 2 gloyy a5 0 L Lg0, Sa g
Sl ) lye oS mpns 45 sl o _lulis
DBl yeaS b Sl i Layle 5 05
aS Cowl ol sao s 43 )T O jso o gy
b 2l 5 olnlopf ol a5 (slod s slagligh
o8 Jod slaosgazme 5l S ol B 1, lnl 55 5
Co2 5 (sl 0pLS (hel S150) 4259 352 5 3l
O el 7S1y0) Gl—e o2y o2
5 0,0l L] () JSis) el ams S elas (pgo
S 99,5 Jol 09l = 55 a8 Lo s
it 3 9B b (o e 55 3l ailaie
=S o 5B 090 (AL by 8
A5 (g lsnle g 5 o050me (Y 5 1) gla IS
0dguzo ;3 g Cawl §lye ;55 )3 lgid bl I ca5u
Lyoyls jl=8 5l 50,5 ades (9ilS (n s Jlsd
Sl dalllaos g0 4ilate a_ms s HL_i5
et yoyos kS VAYOV VS sl e ol s
S o lsale jglas jlas col (S8 a4 p¥all
OLI" 4 T™M",

ETM+" L sonimi |

oS00k ail suil oS 5 5l 5 05d 0 colatl
] 00l solaul L?’T 9 30,0 « Syo 3
sl i a5 0551 sl (sl slas,

2,10 g2y pn )y (BT g Cyad g DO

Sg—2rgo o () ol p—
S35y = Lo das tnl yin 55505 -) sl @ az g
95 Sl =V Bl oo () o w55 (215
Sl o =Y g 005 S S Loyl jo —n i
ailate o slaools 5l as blio gl p Ygono onisall)|

1 Thematic Mapper
2 Enhanced Thematic Mapper Plus
® Operational Land Imager
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Abstract

One of the main challenges of human is the dramatic decrease in resources due to human’s excessive
consumption of land that has led to a phenomenon called land degradation. VVarious models have thus far been
introduced for assessment of this phenomenon. The parameters and their weights differ from one model to
another as per experts’ opinion. The present study introduces a new method to identify and calibrate the
parameters, as per the conditions of the region under study, affecting this phenomenon. The proposed method
is considered as a data-based model such that parameter weights are computed intelligently and as per the
climate and geographical conditions of the region. The genetic algorithm and Weighted Overlay Index were
used to determine the significance level and ranking of the criteria. For the purpose of assessment, the data
pertaining to Neinava region, located in Iraq, including Landsat satellite images of 1985, 2001, and 2014 as
well as criteria such as distance from rivers, distance from lakes, distance from agricultural areas, distance
from roads, distance from residential areas, height, slope, distance from Qanats, distance from wells, erosion,
type of climate, and NDVI index were used. The results obtained from modeling and calibration as per the
proposed model were compared with those of the regular method (application of equal weights). Application of
genetic algorithm and calibration of weights yielded a standard deviation of 0.03 for prediction of vegetation
degradation which is considerably lower than that yielded by the regular method (0.137). The criteria were also
prioritized at this stage as per their significance. To ensure the model accuracy, data of 2001 and 2014 were
used to assess the obtained results. The assessment result yielded a standard deviation of 0.053 and accuracy of
0.857. After the accuracy of the model was ensured, the vegetation degradation was predicted for 2027. The
average rate of decreased NDVI values indicates the critical status of land degradation in the region under

study.
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