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2. SPOT

3. Landsat

4 . Multispectral Scanner
5 . Thematic Mapper
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1 . Digital Image Processing
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1 . Resolution
2 . Hierarchical Forground and Background Analysis
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1 . Hypsometry
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1 . Streching
2 . Geocoding
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Gypsic Haplosalids, fine, mixed Thermic

Xeric Haplocalcids, fine, mixed Thermic
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Xeric Haplocambids, fine, mixed Thermic

Sodic Haplocambids, fine loamy, mixed Thermic

Xeric Haplocambids, fine loamy, mixed Thermic

Xeric Haplocambids, loamy skeletal, mixed Thermic

Xeric Torrifluvents, sandy over loamy skeletal, mixed Thermic

Xeric Torrifluvents, sandy skeletal, mixed Thermic

Sodic Haplocalcids, fine, mixed Thermic

Sodic Haplogypsids, fine, mixed Thermic

S = |So|c|x|an|u|a|w || —

Xeric Haplogypsids, fine, mixed Thermic

T 5 (Ko olllas o boas cdn 5 Ky claasl 5,8
o g9 b aS cll axg Wb (Syb sl ais colal
@ gy ol Cds deosls gumaib o b o my 5l e
6)“'\‘5"’ 6‘)“5 g_g"-‘b slaasl )‘ S 2 ‘).») .o)‘;\f‘so seals
Dot ds phadl s aiies ol plu b 5 e Sl
Nl 5STas S 5 ol b oad oyl ganai b
G ¥ ol O et 4 JuSy o platSl
slosls 5l o> ledbl ganaal o a5 ol musy
Cpoyar il S SB azi W s gl lsale
DNUb LSy sisb gae 35,) gl e sinb sla IS
il e
gl 4wl Sdbl o ab gla NS pien
23y Al el Gl Sy Gy oS W3S e
Cain o ege (pl 4 ax g b aS alil ddllae Cog ddlais
sj30] blie Corg g (ST W3S iy SBjgal LS
2 b S plSal K o o ol 555 5 0
2l sl wdd e oS Jidl dilaze S
A e ol @ 4295 b3S bl (ol 1 SG e 4 Sy
0l Jg poal b Al (gudal (:L?u\ 3o a8
doyiked il pslaio (e 4 285 I3 s Bilop cod
8 Ss s ol wiz b oo 5 el Ox 5l L
Dgh plesl 0g5 jglme 23555 gla 2o wix jo wilead u g
J3¥ley sl osliiwl b g GLS laze o b iilep plo s
909 @ ol aexgl 5l a5 c8F bl Arc/Info

1 . Maximum Likelihood
2 . Digital Number

SOIL MAP
00000 £62000 £04000 560000 568000 570000 572000 574000 478000 578000 £30000
! 3 220000

-3918000
LEGEND

3010000 - ;
[ 3
= 4

3914000 5
[ ©
= 7
[ 8

2912000 El g
10
[ 1

3010000 - 12

T
509000

T T
ST0000 S72000

T
S7TR000

T
574000 876000

o) il jl Jol> S glassly -V S



IYAY Lo oF o)lod FF alr el (55,508 psle aloo %5

2ol @l WS e (Al W Cos g A bl
2 ¢S lp o) (A5 ls ol slaasds y Jola
6 X gzl o el b bl o glls &0 5 at
g plo Sl poodle 2l Sleogas (Sp (oe)p
Loyt el sz @ phoeye Sl I G See

QYY) canl ool oolainl dalaie Lol)) Sloogas

@l pS sl 2ol (S il Gl Coi g ST Jgu

Gl g,

gl Ghgy pgo sy o)

| N2fn,s Nfn,s Nf)n,s

Y S2f S2f S1

¥ S3ft,w S3ftw  S2ft,w
¥ S2f S2f S2f

0 Nlfn S3fn S3fn
5 S2f S2f S1

y S3fat,w Nfatw S3fatw
A S2/S3fatw  S3fatw S3fatw
q S3fa,t,w Nfatw Nfatw
V. N2f,n S3fn S3fn
N N2f,n Nf,n Nf,n
VY S2fs S2f's S2fs

@‘ 9-‘.’&5‘]:’ Ga‘)lgmjwb 6%%&9&9&%-? Jj..\:?

&=l b,

S aiii axly ool Codgae o,
gl Ghgy pgd ey s,

) N2fn,s Nfn,s Nfn,s
v S2f S1 S1

¥ S3ft,w S3ftw  S2ft,w
¥ S2f S2f S2f

0 Nlf,n S3fn S2fn

4 S2f S1 S1

\ S3f,s,t,w Nf,s,t,w  S3f,s,t,w
A S2/S3fst,w  S3fsit,w  S3fistw
A S3fs,t,w Nfs,t,tw  Nfs,t,w
Ve S2fn S2fn S2fn
W N2f,n Nf,n Nf,n

VY S2f.s S2f,s S2f,s

o g i

bl o caas Sldlae dibie o oS0l & >y L
oM 5 586 (Sl & by slacusgaze 1 05 s
Sldas olS of 5L 5l al>pe 2 40 155 @)l dilate ol
005 dgazme gorldl ol (ninte xS0 Sige k]
&S Ay g gl 0,3 ciS 0550 o ele cplas il oo oo
4295 b g ogdioe planl 23l g Ll Joad laole
adhio )0 39290 owliblyn sl Ll § 458 @
9> 9 paS Sy90 0 Lol 0gd sei caslie gled Cudguce
U oo VY) asils olo jo Jatd Les ailjg, Jawgio s> ailius
Cudgame el 35 il a0 FID 1 jiaS (e VY
olo 'pl 4o a5 8,15 8gg ole oyl yo Lasd Lol i, (sl o
Ny o by Slins) Cly> )0 Jpame gonl
sl o3 i

shls adlas 5,50 Lol 5l )lo o lgl 51 S5
clils 2yl 4 axg baiil o 095 ols el glasls
T sy il oo 2 5o plej Sute 5 Spans
g ddhio 0 0e>ge cwlidlen ol glacsls 4 colic b g
olll slajls ganaz s g IS Ll s g 4
Sorally g ool Cudguome gy 93 Gk i 9500 (lalS
o0l &l Y=gz 0 o] mls a5 C8F |18 aulre )40
]

o8l sl b dihaie co8l sboools duslie b =Y Jooo

2l sl o po e €lgil

Syl b, Cadgiome gy Jyame g9
p9d ada)y (99) Syl s o3l
S1 S1 S1 ailins ) pi
S1 S1 S1 s 9>
S2 S2 S2 slals &3
S2 S2 S2 sy

) el 2bj)l- o
ol Gl ol slcosguome  gamazye 5l e
il ool paRie g A 000 (LIl gl e
G o 9l Slogas | e ol 45 Ny
ol p g ool Cilhe el odel Casdy by )y g Slalllae



9.y

S asdi axly sols Codgume ol b -
PR NEY) : l&fﬂ) ST SB i arly oolo Cusgions s, bl b,
gl Ghgy pes ada)y o) Syl () poo aday g,
) N2¢,n,s Nc,n,s Nc,n,s ) N2¢,f)n,s Nc,fn,s  Ne,fn,s
Y S2¢ S2¢ S2¢ Y S2¢ S2¢ S2¢
¥ S3c,f,s,ttw  S2¢,fs,t,w S3c.fs,t,w ¥ S3c,f,s,ttw  S3c,fis,t,w S3c.fs,t,w
¥ S2¢.fis S2¢.fis  S2c.fis ¥ S2¢.fis S2c¢.fis  S2c.fis
I N2 c,s,n Nec,ss,n S2¢,s,n I S3 ¢,n S3¢c,n S2 ¢,n
4 S2¢,s S2¢,s S2¢,s 4 S2¢,f S2¢,f S2¢,f
\ S3c.fs,ttw  Ne,fis,t,w S3c,fs,t,w \ S3c.fs,ttw  Ne,fis,t,w S3c,f,s,t,w
A S2¢,f,s,t,tw  S3c,fist,w S2¢.f,s,t,w A S2¢,f,s,t,tw  S3c,fst,w S3¢.fs,t,w
A S3c,f,s,ttw  Nefst,w S3cfst,w A N2cfs,t,w  Ne,fs,t,w Nefist,w
Ve N2¢,n Nc,n S3c,n Ve S3c,n S3c,n S2¢,n
W N2c,f)n,s Nec,fn,s  Nec,fn,s W N2c¢.f,n Ne,fn Ne,fn
Y S2¢,s S2c,s S2c,s Y S2¢,s S2c,s S2¢,s
LAND SUITABILTY MAP FOR WWHEAT | f
580000 862000 $04000° 806000 868000 §70000 672000 $74000 m:;tn 678000 860000
2922000 i + + + + + i + + + |00
3920000 mn
2016000 |- 18000
3014000 + + or0
so12000- + +. + + + %D o1
2010000 - + + + + + : + + Vﬂum‘n
s S e A e s S SR
LAND SUITABILITY MAP FOR W-BARLEY ) (7:‘
€00000 862000 504000 886000 868000 870000 672000 574000 676600 678000 500000
3020000 om0
3018000 3016000
3910000 2910000
3014000 2014000
3912000 012000
3010000 - —!— -!- -!- -’r- +4- -4 -+ + 4 + 10000
800000 562000 564000 8068000 asc::no un:m 812&w B_YM".N BIG;ID m'eoo 860000

@l 57 lp &S il bl -8 IS



AT o oF o,las XF sl ol (65,5l psls alons A

LAND SUITABILITY MAP FOR COTTON N

2430000

2918000

LEGEND

iy H) BT - "t,l.n.s

IRE
5 :
Bl st

sannoa 82000 582000 saae00 SR 000

30000

72000

aiy sl S ks ) -1 IS

LAND SUITABILITY MAP FOR MAIZE N
480000 103000 #4000 o000 48000 470000 12000 574000 s78000 519000 S40000

130000 210000

miepc0 |- 8000

w1800 18000
LEGEND
L™
Co
L] sa

14000 % 14000 ot
=i
g
“ ’;::J_l -

aran 12000 :“..

e,

. 2,

mioeoe Wi0000

~T T T T T
sennnn S8 7000 84000 sa8000 sapong

T T T g T T v
10000 513000 AT4000 sr8000 STe000 sa0n0n

shils &8 (gl (S canls b3yl )Y S

ol Dgbse TAY ol 0gd) aili IS Coro -l
sgbite 4 g Sl Jloyet (ol (SasS ol 008 5l s
dlee 3 LI oy o S como )l Sl adly i
w0slaul 850 o) Coudly Aii 0L TVO (ol a5 Wy )T
2 Fo & and cpl il ool &LVY ojlad JSE 0
Oldllas gwws 9 gow slagis, Loy L8 ol
slolanle slo wSe 5l oolainl b gy ouds as wlid S
A s VA9 e

(6 S A

5505 &) g oo | 515 el conds ool e 4y az il

el glaatis cds Gle s oS o) e )
b o amlio (cagby Gy 4 slolgale (slaosls ganails
ol § ol s il n e Cansdly 488 L e 4
BF e g b iz ply Jshi o pbbanolie oz
(V=)

Voo leds Jouo slaosls 4y a>gi



9.9

sl by g )ll o SV gama ol ool canls sy 20 S0 5 s s

GROUN TRUTH MAF N_
880000
569000 582000 584000 508000 508000 570000 £72000 574000 576000 578000 ;
3020000
Q2000
3918000
LEGEND
awioooo [ 1
Q1 B0 - 2
3
s 4
ssaon [10] 5
a1 .
.
= 8
so1z000 [ ] 9
2000 ] o
&
1 B 2
- 3010000
+ +
310000 : i :
570000 £72000 574000

155 TAD = o0 g Cmo 5 TAY 5 18V= 05 s

aaz el ol SIS o950 V31 5 )led wxlg 2o
inh Sl gy Koy cemibiol SE pae gl Y
b 5 b S b by b o 4 L]
bl ey @ basly (pl) il wilg oo s oy K
[V =00iS g5 oo 55 3 TAT 5 70 (gsbo ) Como
(i 1YY

0 gl 3l o950 Category b aib S aSilo; - o
Gl Koo lib b aid 4 cons aib ] 0gis SSE
oS oy cone s s o Ll S L cous
Sl (6 s

(S g (Sed SBGYY) A L (ag8) (sonadb Y
s oo lis (g i cBo by wls>

dop gl (b @l 0 &5 glSE L el Y
& S (i b WSl Gllo 0l 292y (VL Sl
2 gy o5 dibaie ) gedge (pl aties S Hle
315 3925 o o0 oaalive (255 4 358 Cyogat o5 (bl
Al oV b (ulSail 45 (6,5 00y L 99 o0 w4
ably abowgs bosls Joloxs g 32 o 1) (SYBL g 009 wlie

8331 gz

ey, b anlllas 5| Jol> g o i pullas Jga -V Jga
(095 Al g (S

VY Y e fo] sy Al ]y
vyl - -1 -1 =
v WA ey [ vy | ey [vray| o [ver ] fa 1| - [ove
v Ve 1 fs
¥ Vo[
5 IR
3 wer | - | sy e - [ A
y wa| - [ - [ se [rave| v | ey
A vy [Yofa| ¢
3 [ TR ETY
Ve vov
BREE . . . . . . . . YA
wl ol -y ] -] ran

So bkt (ol wely W oo (e & pshailes - o
Ay Como g LN =) 5 Cons) Conl odls SSE o950
b Sl o ol gl 1 cde a5 (LY e gl oaisS
Qb oo Loy plo a4 cos )]
g Wloals SS& K0S 5l g95u £ Vo sbasly -
Sl gl oglle SSE pae ¥ 51 (K oS o
coslio Sl wile a5 wil olS 5l Lol yoe oasis



IYAY Lo oF o)lod FF alr el (55,508 psle aloo q) .

Seley y3 0ad angd pslail | oph aw iglolsale (asd)
oolaul il oo JBlas 0 b ol alS ibg 08B
Gig sl sl plopes jolu ol Geizmen 098
Sy Sl ash g ol

Gl &5 Sglite slasassy S5l 5 ol gl Y
s slabl) glafdod g 425 0 elia ik WSS
Jed 5l osizis plo bwg oud 4 polad o5 o)l >
5 Hlwgas LRSS L ¢ auil,s SPOT o lsale slaosiois
ey oot aib L8 5l oo abb sledy, plo 5
Giuadb gl a) oy (Glae) S Cosdge
23,5 adllhe g (o) )90 33 (el oSl las ull

95y glodls plo (59 p yii Sldlle el Y
508 slagty, alex 5 Ll (oilsy (slagis, g (slo)lsals
5> oolitul gly Ghgy e bl g (Lools gasad b
w0y cls bl Olallas

95 glodls Sl eolatul mjuny 998 e Sy -F
e & 9 390 ;518 (eodge slaali and sl sholsale
Slogeal 4545 )90 b &y d sonail la g, )5 jolate

REFERENCES

S (poo ady) s a0le) Suyelly 2yl o, -F
22 9035 FE3S Syl gy 5 g esle Cudguone ) 4
)8 i )b b9y al esmy 9 )90 dilat

ol gl cwlillss glaosls Jdo g ayjd -0
S S5 sy s 5n ol 5 s
s Oyl d s el g0 ay 000 40 Ll o jlas 0924 92 g
Sl odey Ao e 0 Ol a0 1Sk 5 2alF 050 o
)0 ppoml 4 4 bape el Glasls el o
i il S o cllS m b e st b o a5 wilil
Sk 9 0o odiS Sguoe Jale cnl pa jb el
Wiy Al e 0 /N o 55 glails &3 3390 )0 ol ol
L oad 0,90 ol 0 a5 el caldl Jale oy oaisS agaze
S Jolo ol G g a4z y0 s 4 2B b e
5 420 Gl s i el slasls ple oS whoo
2 el gl &5 QST g o Cudgaze il
olS &9 2 opdle Wb (b Bl g (aldl (slajls ()
3920 9 failinl Jglao g 03903 x5 3 Ll 4y g 03 &
g ol ol )
ol bty

—gbal 3l oolainl b cwlbis ST 68165 Clalllas jo 2

odliiwl 390 x>l 40

Ol g oIS ¢ grds aslin 0uSiily g0 3l Lriowiw NYVY .Gl g (o jiagye )
Ol ols ol lal ¢ b wlie 3 38 5 90 5l i (8 b LBl YYD e g 5.0 05 Y
u‘)..b)La d).w dilaio us.‘a),a 9 S d.o..:.: 9 S w.:i.‘i‘ A 5O 6@|)| wl.u 9 S (G000, 3))) R AYYP G cul.a..\.c}w Y

Ol oBily (g3,9liS ouSiisls ((asS g 5 )3)

g5 oKL 655l oaSily  wlitS1 lalllas 1o (glolsple juglas 5 solil NYOF all gy amma ¥
ol glis pgu aler AYPANTVY laad 5 5550 0l 8305 (onb wlie § (65,3laS damsgi 5 ebixl g aale )b Slalllas ol

(85,98 Sl &)lig el g 2yl Coglae

(Ceaw) Lpallisly Sl pole oS pgai g andllan ylojles )90 5l Giowiw pglal (6 5gumalS (3l NYVY o ¢ Slawns oo #
($39S Slr &ls ol g S Dlidod Ao cualyg 5 )l I LS bl 5 mlie )l XYY Blads 28,80 Y
8. Kollias, V.J., D.P. Kalivas & N.J. Yassoglou. 1999. Mapping the soil resources of a recent alluvial plain in
Greece using fuzzy sets in a G.1.S environment, European Journal of Soil Science, june, 50:261-273.
9. Lee, K. S., G. B. Lee, & E. J. Tyler. 1988. Thematic mapper and digital elevation modelling of soil
characteristics in hilly terrain, Soil Sci. Soc. Am. J., 52:1104-1107.
10. Lee, K. S., G.B. Lee, & E. J. Tyler. 1988. Determination of soil characteristics from thematic mapper Data

of a cropped organic-inorganic soil land scape, Soil Sci. Soc. Am. J. 52:1100-1104.
11. Lieng Sakul, M., S. M. Watana, P. Paramojanee, K. Bronsveld & W. Huizing. 1993. Use of G.I.S and



M coslial b gyl o SV gamo (gl ) canls s 10Kt 3 ko

remote sensing for soil mapping and for locating new sites for permanent cropland-A case study in the
“highlands” of northern thailand, Geoderma, 60:293-307.

12. Maji, AK., N.D.R. Krishna & O. Challa. 1998. Geographical Information system in Analysis and
interpretation of soil Resource data for land use planning, Journal Of Indian Society Of Soil Science,
VOL:46, NO. 2. p.p. 260-263.

13. Merolla, S., G. Armesto & G. Calvanse. 1994-3. A G.I.S Application for assessing agricultural land, I.T.C.
Journal.

14. Palacios-roueta, A., J. E. Pin zon, S. L. Ustin & D. A. Roberts. 1999. Remote sensing of soils in the santa
monica mountains: II Hierarchical foreground and Background Analysis, Remote Sens. Enjiron, 68:138-
151.

15. Rahman, S., L.C. Munn, G.F. Vane & C. Arneson. 1997. Wyoming rocky mountain forest soils: mapping
using an are /info geographic information system, Soil Sci. Soc. Am. J. 61:1730-1732.

16. Roundabush, R. D., R. Herriman, R. Barmore, & G. Schellentrager. 1985. Use of landsat multispecral
scanning data for survays on Arizona rangeland. J. Soil Water Conserv. 40:242-245.

17. Sys, Ir. C., E. Van Ranst & Ir. J. Debaveye. 1991. 1993, land evaluation, part (III). General Administration
for Development cooperation, Brussels.

18. U.S.D.A. 1999. Keys to soil taxonomy, eight edition, Natural Resources Conservtion Service.

19. Zuvirla, M., and C. R. Valenzuela. 1994-3. Mapping land suitability for coffee with ilwis, I.T.C, journal.



Iranian, J. Agric. Sci. Vol. 34, No. 4, 2003

An Investigation of Land Suitability Evaluation for Irrigated Crop,
Using Remote Sensing and Geographical Information System
Techniques in Parts of Varamin Plain

F. SARMADIAN', K. MORAVVEJ?, SH. MAHMOODYI’,
AND S. M. R. EBRAHIMI-KHOMAMI*
1, 3, 2, Scientific Members and Former Graduate Student, Faculty of Agriculture,

University of Tehran, 4, Senior Expert, Remote Sensing Center, Iran
Accepted May. 14, 2003

SUMMARY

Results of a case study on importance and application of spacial and geographical
data are presented here. Geographical information systems and remote sensing
techniques were used to make necessary maps. In this research, processing of satellite
images, G.I.S and a capability of these two methods is used for land suitability
evaluation in an arid region. This region is part of varamin plain and watershed
catchment of jajroud river. Based on the information obtained from the mamazan
weather station, the average maximum of highest temprature for the year is 39 °c and the
average minimum of coldest temprature for the year is -1.5°c. Average yearly rainfall
for the region is 146 mm. Soils in the region are classified in two Aridisol and Entisol
orders (U.S.D.A., 1999). Despite topographic conditions which are often flat, slope and
hypsometric maps were produced (method to increase the accuracy of research) using
geographical information system. Furthermore, descriptive information and main
characteristics of land units (obtained from slope, hypsometric and soil maps) for every
land utilization type was generated using the capabilities of the geographical
information system. Agreement ratio between soil map derived from digital
classification with maximum likelihood method and ground truth map derived from
traditional methods and its Kappa index were 82% and 75% respectively. Analysing the
matrix error in this research shows that unit 2 has not well deliniated from unit 6
(deliniation of Haplocalcids from Haplocambids), because unit 2 is covered with plants.
This can be identified from the area difference between these two units of digitalized
map and ground truth. Also, it seems that user’s accuracy factor is more important than
producer’s in evaluation of digitalized maps’accuracies. The results show that
qualitative suitability class for land mapping units of the region in current conditions for
wheat and barley are often S1 and S2 and for some units S3 and N. For cotton and
maize they are S2, S3 and N for some units, which can be increased by solving some
important problems such as soil fertility limitations.

Key words: Digital processing, Agreement ratio, Kappa index, Matrix error, User’s
accuracy factor, Producer’s accuracy factor.
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