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3* Green 0.53-0.59 30

4* Red 0.64 - 0.67 30

5 Near Infrared 0.85-0.88 30
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7 Shortwave Infrared 211-229 30

8* Panchromatic 0.50 - 0.68 15
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s ) G Thermal infrared 11.50-12.51 30
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**100-meter resolution data interpolated to 30 meters
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B locxe Sty B

:: Binize0 003522

Min/Max/Mean: landsat_rad_flaash_15m_rescel

\\\l

P 1 1 T

e
n

Repoe Precison v

M Max Mean
0000000 1000000 0216319
0000000 1,000000 02244
0000000 1.000000 0309772
0000000 1000000 0375253
0000000 1000000 0471410
0000000 1000000 0432659
0.000000 1.000000 0363884

ON Court Total
0000000 76641 78541
0003522 140 91382
0.007243 1740 108812

0033309
0085103
0091034

Percert
0750674
0143980
0171059

Wavelength (um)

Acc Pt
0750614
089455
1065654

FLAASH 2,63 (¢ yhunas! guoas (i liel pilie g, (V) JSoi



File Help
I Solect Pt v
% oot~ e Boot > @ Cptors ~
Min/Max/Mean: landsat_rgd_flaash_15m_rescel_ndvi
o =
‘ os |- =
M - =
1 = 3
> = =
2 00 £ = X
a8 E 3
el B ==
| = 3
| 1.0 — -
| 0.0 05 1o 15 20
| Unknown
@ x[Ukoown ~] v [uavan v] 7 o
Regort Preceson v
Max Ve SDev =
1.000000 0126412 0174112
Court Total Percert Ao Pa
g kit 237 0020579 0020979
Bnaze~0 007843 Q95187 $ 246 0000088 0021067
| 09384318 8 0% 0000079 0021145
Q9%an 12 266 0000118 0021263
0968627 7 am 0000069 002132
] 0960784 3 a% 0000029 0021361
0952541 10 2186 0000058 0021460
l 0945098 9 2% 0000088 0021548
| 0937255 8 20 0000079 0021626 -

NDVI a3l alore ot el aoms (V) U8

AR






l}hé&’/



"ol o 05 g ez Slosl gilre ST Syles" (VWAB) - gl s 5 -5 OS]
Oltal sro ol (ol mlie Sy e il 415 yaego

"k o Ol sl ags )l oy g eaass Copae 't (VWAY) Ll pJlol

Ol Olnl (5585 5 ol (o aeS Gialow ragd Vs asgarma

s> iy weliy Joe 05 5 4l T OYAT) GGy 5 o olhds oz s

5 5924 el g cdnugi 5 (55,5LaS slatdl . MetS o8Il (e A 0 55 Sl
YYAY Y o Qo lads o oS

b g st ol ol 4 args” VYAY) L ecgron paal df ccgima ol ocg 5]
aelilad "y wizr gyt (Syias ras 45D 5 sl gl (b, 5l eslid
YA-BA Lo« DA o )loss o il

Ngy orn - OYAN) g gl 5 .¢ w0l ol g (ot e (S o i s Sl
palal jleolawl b anddS gams aw o laes Ll Lol ibg- (60,5 Ol s

SV e sesled BV 0,95 Olnl (srnb @lie b ey L w85 T ol o lsale
AY

Sy Oyl gl 590 ol 5l ot sl Gogy (2L OYAR) L (s g3l 5 o)
aloma ) o)les A als " (M) il Lid o adg> 5350 axlllas) . pan (6 2,lS
AYSVE o cylpl 6055 5 00gamme lisio

aib glp Slaiin lop sl olfiws LIS Sbs," (VYA+) ol cosle g am o)
"M g gl S 60,90 anlllae ETM €arthat osls 5l sslaal b e 51 ooliiwl o
FEFY e o codgame il alowec ¥ ojled VA l>

A gz 50 okl o8 @il aite " VTAT) o (g (6,585 5 (b «msb S5

o lod o Sl anlilad s s hssd s DL (2S00, 50 asllla) (551050
Al

o 1y e s Jdos 00 5" (VYAR) 0 o)1 5 e csdammonde cp gl 1]
o sk psle ¥ ojled F al Mislolgale pislat 55,y ¥ game plo jl puiS
ARFEARE

SO 5050 bl (55,5L88 Cumds b3yl OYAN) o 8 (Sl 5 ¢ wo3l3Ll
(S5o9liS yo ol Limgh alze oF ojled ¥F al> " gjlre L oFuso



OBl 3y el 39, 08 etS At (55 " VYA B gm0 5 0 1558k
(8 59laS sladl Sladsy galze ) o leds ¥ Wl

b Syl Jae 05" (WYAT) o ¢ mgro 5 JluigS B oGl s 0l
G35 o SR 69,90 aslllas) CuiS Aty 65l (g Sz sl al e 90 Adae wiz (g5l
YYFXFN o «65,9liaS anwgs g olamdl as pis oF o lods A al> " (0o (b oo
28l b 658 iy by 0 )5 OYAY) o o JlaitS 5 T etaailyss p e (ool
g obazdl 4y a5 <) ojles YA alo " eplyanl i 0 St age 68U s y0 o3
AV-AY o 65,9liS dnugs

L silme of (golamdl o3, acwloa (VYA0) .8 )il 5.6 coomld ez ,0]5 ) oyl
~sole aalilad VY (goleds ot Jlo ")kl O 6590 00 55l S Ta 5,505,
FIVNVAY o ool pml 60,5 oladl Cldllas iy,

958 Olej e S (VWAY) g o Sl 5 g e soliinus wp wodsidy p ool (53
S pmaly adlaie el (69,50 aslllan iy Sloniy Jlome ulol p S iy 6551
VXY o o) oylad YO alx "ol oyl

diney S (658 (i )0 (23L) iaelip 0,5 (VYYA) g qanl 5 T g ydez
NE-FY o YA o)leds cdrwgs g (55,55 oLl " el,; &Y game

£y Y game aige caiS SoSUl ™ (VYAB) o e coudl gl 5.0y )5 o0 o] o >
Cud 1 (6990 adllas (gilxe Ol Lalls Glsjlg g eloix] mdlo 0,5 iy A STL
AFFNTY o oF o)l 5,9l oladl b alxa " loes Lo

sl ools leolaiul b gy guay bl (s " (\YAY) coP 2L ,y98 9 - (>
coode aloe ) o)les VY ol " lghsl ddlate (o 89, eul; BlbIIRS S Jusus
BYV-0IY o oS 5 Ol psle b mlio 5 (55,5L88 (518

DY game dingy SubS S8l " (VWRY) ) ool o pdl 5 Ly o Ol
adlaie : (68,90 anlllas (g5le Ol Slsjlg 9 elais] &l 0,8 Sl p oSt L el
YY) o VAo )lads . drwgs g (5),9leS olamdl aslilad " sl g

3 G STl eolazl C).lo" OYAY) sk molio 0asliils ool  cais oKisls
Nige iy Sl olfalty Jlate (g35)5ST Ol i b5l sl GIS 5 590

omezis GIS sols o550 oy slo il Cono Sygl (VYYY) & ko Fagyd
Ol (ol Oledbl sle ailule yisles

oed,S ai o b 6c|)j OY guaste CuiS A L§5il‘” AYay) .« Dl 6,0 4. ,08 (L
YoY-VA0 o «5)y9liS dmwgs g olamdl 4 i ¥ o)leds ¥ ol " eyl s S e



ool ase> (silme ol 5,51 0" (VYAY) o gliws)| 7 B S ez wgolicne lins
0 ol glie (cwatge als i Jlo " ladg (o o Jlil slaaibele ;o o] i g
AVF-y e

2 G5lme Ol Ol 00iS Sgame slo diz wyp" (VWAY) o 0ogisu g 2 «yg0lin
drwg g olatdl o9 (55 ,liS lio 5 pole alme ) o )lad YT alx Meibog e i s
AYVVEY o s sless

wii a5 " OTAD) o s a5 2 condll a2lss e oSl o liliin og s laal,
bl i Sledlol o wloles 5 (slolsale sl ool 5l oalitl b ol,| Libes 5 sl
5 pole Rz 099 « Sy 0 )lad (Wige (g Sl olSaly (5990 axllas) GIS

A0 Hle ey larzee (6551:ST

CuiS g s 9 65l BT OVFA0) L osly 85 5 g ws bl S ()5,
A Sbegs (e pimlea " HYPEHION ol 13 10a (5; » St oLS

bl OYAY) o GBGL 5.3 ¢ (Sgmgag p o S93ly .o o Slammmg 0 Kb 5.0 (Sl
msele alme ol pl )3 29290 Ol wlie 4 425 b ilme Ol g (I3 DY gaze Aol
FAVEIVN OONY (reb @lio 9 (55,9liS 0938 g ple (otagh

Ll OYAY) e GBGl 5 o B cs5mgeg oo o S928ly e m ¢ Sy 0 « b g . Sl
—sole e Glpl 50 s5zge Ol mlie 4 azgi b silme o 5 (236 Y pams Aol
FAV-IY OONY o @lio 5 (55,5L8 0538 5 pole (o295

& ‘GQ_A_Q} 9 LJ s)liAlS 8 T L S 46:9.,._9‘ c.‘ c‘saL?b.m .0 “_i’l.» "t:) ‘LSSL‘>9)

2 o5ree ol mlo a4 azgi b gilre ol g (2l SV gams alsle 231" (VYAP)
—oode e " 1l 0 0emge Ol molie 4 4z b (gile 0l 5 l3E SV guaze dole
Vgame SYolo g5lme f ez b, " VYAF) S elgsl g0 ol T e il &)1
A7)

—‘5‘.‘.4)).’) 9 s‘z.b.w g_j c.sl.uo )‘ ‘50.‘.014 LQ)“))'.’ 0 M0 " (\V/\A) & ‘(5“°>Lw| 9« 6‘5.!‘)_@)
Ol Sl glie Copae il 2157 (rege " (s (655 aslip 9 S e ,58! g
Okl saio olKidls

1YY



2 GIS 5 590 51 o Glaaysl 08 5 655 o (VYAY) 5 (6 ymas (m (Fgyle
sk plojle AV Silegiy alen " y9iS Jlad j0 @iy cuiS 5 ool andiy Lol 4
DS )l

2 ) jsliie 4y IRS (gl o, Jsmle sl 5l oolimaal” (VYAS) 05 o oS g o e co¥los
Oyt e o (S 555 Hlojle AN Sitaghs il S o g le ddlate o au g5 i
Ol

TOYAE) o ctal LT pg g b ol chwgs o b oS wl) hn & o olB i
ML piacas § 55 31 hins 5o by, 5l eoliiasl b bl 6 )5 Bl (gl (5T
o399 oty e 5595555 5 psle " T (i s 53,50 axllan) i

A% 5l ojles 0 598

il g, 5l ool b (poll 605 4t ags " (1YA4) . (oo STas 5 g (oLl
PLli-Gemigs 5 Wisled-5) «Sanl 1355 ul 0> 15 am (69,90 aslllas) (53l oy
IVE-AD o gy ui,.ll.ﬂ o ez o el "(le Ol o

SlwdsS Gblie ,o Lol 605 (5 aiis 5 ags” (VWWAP) | soue 9.0 (2l

035> ¢ anlllan 3,90 (5 atlaie ETMHA ) g oaizeies sla o3ls 5l oolitl b w515

Blie 5 S35 pole 5 alme Jyl 0o ooy Al (ol 5L p 5 Ll

S0 ciS 665l g ol Gpan ;o aige Copae (WYAY) e ol 9.0 i ap o Slads
AY-0Y o FF o )lod " o)) 5 (o mole 51 aal oolatul ol
iS85 g ol Bras ;o dg Copae’ OYAY) o olo) 9.8 id ap o lad
052 5 psle ao3lsd Jlu FF o)la " o) 5 (e wlie I Eals olitul Lyl
b gl g (65,0la8

2525 5 )l 4l o cutS 658 5 Ol Bpas o e Copae” (1TAD) o o Slinds
20 Ayl el )5 ael LU "(GIS) Sl Sledlbl w5l oolatwl b oy504,0
Sl o8zl (S g (5 kol axi,

L 5o pl 49> s ;o cutS slagSl (g5l atge” OYAY) . ¢ Gllbo 5 p (500
"Gl ddlaie 1 (69,90 addllae) (53l Ol LA Sl jlg g eloix] 2l oSk
TAY-YAY o (@) FY o )l c ormb milin g (55,9lisS (528 g pole alxe

) e Jyame A5 e (sl 1 (VTAR) o gl ol 5 cooljallone
4ol gloigsy dmmmsge " IRSPE jslas loj g ym 5l oolinl b 29y pliw s 50

Syl solaidl g s,



SHeysas <8y oy sl By wsilme ol apas” OYAF) o0 @sliyee 5 ol
Ojlek 2 e g 5 pole Mol G il  GT 6S Glm

e 5 03game S (WWAY) g s 50 00,8 50ules oo o G Gl B psle
16990 aalllas) ETM+ (ol o lsale ppglai S5 4y (55,5laS oV game ciS 55 oy
0P «85,51S sl (rile 4,85 (¥ 0 )leds F alzr (550, oo (L] diged s
YEF-vor

o s Joe 3l g axgi " OYAD) g Glior (carmy 58 pliie ol o5 lad
Foyleds Y ol " Sl aides Judos an T8 5 eslaal b g kol slaaSiil ag S
ANVANNTA o S 5 4y

Ol s Samsly Judoss " (VYAF) L0 5588 g e o ol (268 ep 0,8 Laadle

b 0525 14 0,59 " GIS g 5 353155 sl bl b e it o3 5,05
o) e (591955 5 pole B o)les

3l ST calizee sl g,y gy " OYAY) o cojl 5o o )] e wonly (i
S ailaie 5890 axlllan ) (6 o lyale ol I eolitd b bl (s IS ol oai

o ot Al dalinlo cog (Sis iy sale aslilad g0 o) o)l ¥ ol (1) e
YAYA o el < YT

Ol e 52l sl )l gl VYAR) S wodlidy e sine v wodly (od
Al ¥ o )lod ¥ ala"V Cewodd ETM+ ol sl o lgale pglass 5 oolitl b o\SLe
V) o ey Sl

o S35 5 0alital b ol £55 maieis T (VAN 5 arld, 5o oo pilin oy colonal
AN Slegss o Gialen T ogian oras oSl 5 b

Oiedgy 4t agd " (TA0) B LSl 5 0 o Slpd, ep e ol olsimile w48 (oS

g oz osled 90 3l St LSS b (Dbl e Gl e ) ()l pad g ddlaie o)
A5 ol oems; banore g gl dolilsd pgo

Lol (65,5l b s S agy 55 et (VWAY) £ 485 59,08 50 o JlaieS
"Il Lol bl (68,90 arlllas ilBaiz Blaal b (g, (556 (g5,40b 0 5l ool
YNV o drwg g9 (65,9laS oladl delilad (pao il Jlw Y o Lo

aige <eiS (65) ! (VYAQ) L o 00 g codljcidal ) o)) Lisee b ool jciudal
O oleds aignS- e ool Al 059> 40 (65,9l Ol G pas o paw slial, jo
Y-8\ o w0l (cwiigo dolilad



5T 50 5,0iS Gilme Sl sz m celiyoial 5B (G g o s 2o
oy Lazme (Sl )3l 5 (weie cpsle S regs M igolandl oSy

b csS o5l (55l aine” OVFAF) o ai0g 59 ¢ cbldd 8 (635 pos g c(shoma
Ol 890 s sely5 Y gama adgi jo Ol late (5500 po s 50 (eloiz] gilia 2S5
o) Jazs (5909555 g pgle oF olad (oian 090 " )b

20l ol oS g™ (VWA .z e BBle 5o LB gy cligimlis o8 laas
BV o e ytiS slatil e o) oylot oF alr ale 5 - olay b s

Lol ol; oSl (L " OYAY) Jigse 5o e ol ool (o e plaae
A oyled ¥ ale Male i — by b Sais 68,50 aslllas) (5jlxe (s Aol 0SS
VPN o ol nl (3585 5 )kl e

5 ool b g drwssi lpme oS sl VTR £ ¢ 10,1 oo e ki olb ecgol e
arwg 9 Sl et ¢ Slone (o laloni( Gualyy Sbo 1 (6390 adlllae) 550 5l Ghomiw
gl e (hige] dunge it laly 0 U sag (s lona 5l Cojemme b b
&S], tsilme ST (VWAR) o g0, e )5 5 & elabog o 55T 5 wsgmse
2l ol Copde o ialen "OT e b ablie S 0 (g

&S, tsilme ST OYAN) o g0y e £3]5 5 & wlabes o s pST ey cgmge
2l gl Copae e piabea O Gliou b ablie gz 50 cngs

2 05 6l silme ST YA o g,z 0 5 & e Glblos o vs 25T s s 9ge
Cdsdg po (oMl Sl5T olKzils «ol oyl o o o e Grolen " OT ol b ablie Cp
3 o paa” (1YA0) .08 soblow Sl 9.0 (3,00 o) ( oY 9> i (oS o
o,lods dsliodyg cpozd 0,90 " aste Gy Slla>e oS L £y OV game S
Loy baree (3515555 5 pole ¥

5 olnl 6505leS a1 ilme Ol (335l 5 ol " (VYR 1) 0 lyig 50l 5 6 e
"ol

o,los cdamgs g ol e ol slal Slens 5 50 sodS Sl s (VYYA) 8 LSy
AANY o 0D

S ;955 dusliie (VYA +) 3 S0l ez o0l y0 o @l oo op 103U 1o (Shmn
Paddlhae 5550) (SOl (62,15 Al (5 and )0 sl o)lgrle polal gui adb alie

09 Jlo) ormb wlie psle 0 GIS 5 550 51 it (565 (5 alme « (55 i o
(¥ o les

AR



Alig R.J. Kline J. D. and Lichtenstein M. (2004). “Urbanization on
the US landscape: Looking ahead in the 21 century”. Landscape
Urban Plan, 69. PP 219-234.

Allan, J. A. (1997). "Virtual Water: A Long-term Solution for Water-
Short Middle Eastern Economies?", Paper presented at British
Association Festival of Science, Roger Stevens Lecture Theatre,
University of Leeds, Water and Development Session-TUE.51,
14.45.

Bocco, M., G. Ovando, S. Sayago, and E. Willington. 2007. Neural
network models land cover classification from satellite images.
Agriculture Tecnica 67 (4):pp 414-421.

Caren, C. D., J. M. David, and C. R. Volker. 2001. Phonological
difference in tasseled cap indices improves deciduous forest
classification. Remotesensing of Environment 80: 460-472.

Celik Y.B., Paksoy S. 1998. Changes in cropping patterns in the
newly irrigated parts of the harran plain and comparisons with the
planned cropping pp. 301.

Chapagain, A. K., A.Y., Hoekstra, and. H. H. G. Savenije, (2005).
Saving water through global trade. VValue of Water Research Report
Series No. 17, UNESCO-IHE, Delft, the Netherlands.

Chapagain, A.K., and Hoekstra A.Y.(2003), ”Virtual water flows
between nations in relation to trade in livestock and livestock
products”. Value of Water Research Report Series No. 13, Delft.
De Fraiture C, Wichelns D, Rockstrom J, Kemp-Benedict E,
Eriyagama N, Gordon LJ, et al. Looking ahead to 2050: scenarios of
alternative investment approaches. Water for food, water for life: a
comprehensive assessment of water management in agriculture.
London, UK: Earthscan; 2007. p. 91-145.

De Moraes, J. F. L., Teyler, T., Cerri, C.C., Volkoff, B., 1998, Land
cover mapping and carbon pools stimates in Rondonia, Brazil,
International Journal of Remote Sensing, 19 (5):921-934.

Elizabeth, A. W., William, L., Stefanov, C.G., Diane, H., 2006.Land
use and land cover mapping from diverse data sources for an arid
urban environments. Computers, Environment and Urban Systems
30(3): 320-346.

Fan F., Wang Q., Wang, Y., 2007. Land use and land cover change
in Guangzhou, China, from 1998 to 2003, based on Landsat
TM/ETM+ imagery. Sensors 7: 1323-1342.

Foody, M. G., and A. Mathur. 2006. The use of small training sets
containing mixed pixels for accurated hard 11elassification: Training



on mixed spectral response for classification by SVM. Remote
Sensing of Environment 103 (2): 179-189.

Gleick, P. H. (2003). "Global freshwater resources: Soft-path
solutions for the 21st century", Science 1089967, American
Association for the Advancement of Science Publishing, 302: 1524-
1528.

Helming K., 2008. Sustainability Impact Assessment of Land use
Changes. Springer. Berlin Heidelberg, New York. PP 507.
Hoekstra, A.Y., P.Q. Hung, 2002. “Virtual water trade: A
quantification of virtual water flows between nations in relation to
international crop trade”. Value of Water Research. Report Series
No. 11. Delft, The Netherlands, IHE.

Hoekstra, A. Y. (Ed.). 2003. "Virtual water trade: processing of the
international expert meeting on virtual water trade". Value of the
Water Research Report Series No. 12, UNESCO-IHE, Delft, the
Netherlands.

Hoekstra, A.Y.and Hung, P.Q.(2005),”Globalization of water
resources: International virtual water flows in relation to crop trade”,
Global Environmental .

IWMI (International Water Management Institute). (2006). “Water
for food, water for life. from the Comprehensive Assessment of
Water Management in Agriculture”. Stockholm World Water Week.
Jensen J.R., 2007. Remote Sensing of the Environment: An Earth
Resource Perspective. Pearson Hall, p 592.

Jihad-e-Agriculture Organization of Golestan Province (2010)
Statistics Report of 2010-2009 Years.Statistics and Information
Office, Gorgan.24p.

Li, X.,Yeh, A. G. O., 1998.Principal component analysis of stacked
multitemporal images for the monitoring of rapid urban expansion in
the Pearl River Delta. International Journal of Remote Sensing 19,
1501-1518.

Oki, T. and Kanae, S. (2004),”Virtual water trade and world water
resources”, Water Science and Technology 49(7): pp. 203-209.
Rahman, R. Saha, S. (2008).”Remote sensing, Spatial multi criteria
evaluation (SMCE) and analytical hierarchy process (AHP) in
optimal cropping pattern planning for a flood prone area”. Journal of
spatial science. 53(2):161-177.

Sawasawa, H.L.A. (2003).”Crop yield estimation: integration RS,
GIS and m anagement factors”. ITC, International Institute for Geo-
information science and earth observation enschede, The
Netherlands.



Schowengerdt, R. A. 1997. Remote sensing, models and methods for
image processing. Academic Press, United States.

Singh DK, Jaiswal CS, Reddy KS, Singh RM and Bandarkar DM,
2001, “Optimal cropping pattern in a canal command area.
Agricultural Water Management”, NoO.

Turton, A. R. (2000). "Precipitation, people, pipelines and power:
Towards ar virtual water based political ecology discourse™,
MEWREW Occasional paper NO 11.

Verkerk, M. P., A. Y., Hoekstra, and , P. W. Gerbens-Leenes (2008).
Global water goverance: conceptual design of global institutional
arrangements. Value of Water Research Report Series No. 26,
UNESCO-IHE, Delft, the Netherlands.

Wardlow, D.B., L.E. Eghbert and J.H. Castens (2007). “Analysis of
timeseries MODIS 250m vegetation index data for crop
classification in the U.S. Central Great plains”. Journal of Remote
Sensing of Environment.108:290-310.

Zhang J., Zhang Y., (2007). “Remote sensing research issues of the
national land use change the national land use change program of
China”. ISPRS Journal of Photogrammetry & Remote Sensing, PP
461-472.



Abstract

The water resources restriction due to the geographical and climatic location of Iran
makes the optimal use of available water resources available in the country inevitable.
Regarding consumption of more than 80 percent of water resources in agriculture, the
optimal cultivating pattern is one of the effective methods for solving water crisis. In
order to achieve this goal, the preparation of land use map is one of the necessary
measures. Considering that the study of the condition of agricultural lands requires a lot
of time and cost, and most of the data are not accurate and practical, today the use of
remote sensing data is considered for cost, less time, high accuracy, integrity and
broadness compared to other information gathering methods. In this study, cultivating
crops and orchards in VARAMIN Plain were determined by remote sensing technology
using the ENVI software and Landsat 8 satellite images of OLI sensors and validated by
field surveys. Land use map prepared by satellite imagery using SVM was validated by
field survey at 1030 points, the results of validation showed a general accuracy of 91.81
percent and Kappa coefficient of 0.89. According to the area under cultivation of each
product, the water requirement of the products was obtained by PENMAN-FAO-
MONTEITH method, then, considering the performance and water requirement of each
product, its virtual water content was calculated. Finally, in order to determine the optimal
cultivar pattern, three scenarios with respect to the need for water were reduced by
reducing the amount of 10, 20 and 30% of the area under the cultivation of the first three
products and increasing its value to the cultivar other products with less water
requirements. In all three scenarios, in all cases, total water consumption has decreased
while farmer's profit changes have not been clear but in most cases declined. On the other
hand, the reduction in water consumption is not significant, and it seems that the
recommendation of this scenario is not economically feasible. Also, changing the pattern
of cultivation with regard to virtual water was studied in three scenarios in two groups of
three and five. In the first scenario, three or five first products with the highest amount of
virtual water decreased by 10, 20 and 30 percent, and reduced to other products with
virtual water. In the second scenario, the crop cultivations, which consumed more virtual
water, reduced by 10, 20 and 30 percent, and added to the three-fold and five-folds to the
next category, which had less virtual water than the first one, respectively. In the third
scenario, respectively, virtual water drainage is divided into three and five, and each of
10, 20 and 30 percent of the cultivated area is reduced to three or five end products with
the lowest amount of virtual water consumption have been added. A total survey of all
scenarios showed that the best proposed scenario with the aim of minimizing the water
consumption and maximizing the farmers' profit in the area was related to a 30 percent
reduction in barley, wheat, alfalfa, and it’s added to tomato, corn, Cantaloupe or Eggplant,
Cucumbers and tomato. In the first case, virtual water loss decreased by 12.1 percent and
farmer's profit increased 79.3 was percent and the second was the increase of porofit of
42.6 percent, and virtual water decline was 9.14 percent

Keywords: Land use mapping, remote sensing technology, Optimum
cultivating pattern, Virtual water, VARAMIN Plain
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