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6- Advanced Very High Resolution Radiometer

(AVHRR)
7- Spatial Resolution

8- Moderate Resolution Imaging Spectroradiometer

(MODIS)
9- Time series of 16-Day Composite
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1- Normalized Difference Vegetation Index
2- Leaf Area Index

3- Actual Crop Water Use

4- Enhanced Thematic Mapper Plus (ETM+)
5- Temporal Resolution
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3- Supervised Classification

4- Maximum Likelihood Classification Method
5- Penman-Monteith FAO (P.M.FAQO)

6- Inverse square Distance
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1- Integrated Land and Water Information System

(ILWIS)
2- Mask



YYO . y9 3l Ghmiws 31 o0licias! b i (ol 3y il 3 (AL et p 030

Py o B 4
P gl Floj (g Al

059 V5 (Sloj g0 bawgio y3lie o puily)ly LT (V) oo
SSas a1y (Ker) paiS (olS cups 9 NDVI (alS jadls
Oge)S ) adaly (oo et dy a0 (LSl b
3k dRP) s ey ol (ylel (sl Laslis 5l ool oy
olio gls b ol (F) u?—“')i a)L.oi 5 (MSE) s P
(o uﬁlf ..\mly.u 9 Cawl S9d 0 (HO: a=0)),6..o uo).B as R
25 pa3ld g paS (alS oy o (dod dall) S5 ag2g
2,1 3959 NDVI

NDVI L)”L“‘ L;‘a)lyzsba ﬂ9La.3'

\ 4

y

odizxiw A Sb jl ool b Sl 50 s
Sale ylgie 4 ETM+

okt iy A5 edliil WAY JLows 4y by e (MAJ)
(RMSE) Uss layjo (55l adiyy Jold (5 el (slamsls
s soys 5 (ME) s Sikio 5 (MAE) (3llae (sllas Sikio
o (e 45 323 (o L5 @5 () Joi2) 45 eolil (E)
TEY elyls yed 3l Lo gy 4 pAiS 0l dpwlxe CuiS Cod
S5o9uiS slaa ©lig )3 35290 CleMbl a Cons st sop
et 6ol s gl b duglie 1> sl gl aSls )5 (bl e
dnslie pismen ol VoA Las ao s clyls ol Hlel 350
e S (oges Slodyw @l )3 g)ydie pAS CulS ) paw
VIEY Uns oy jl lis (65,58 sl &jljg 53 393 90 SleMb|
o 95sliS dlax Sylis bawgs oad bl pB)l 490 )3 )
By ogb asbpdy G5l nl 4 595 3e y9al (392 Lasije bl
Jod BB 593 5l (tomiw jl oliiul b paiS culS 5 o Ao

olilgn clealfiny) leMb)

v
5l oolitnl b pasS cuisS 5 o gl il
Lol 2ol s MODIS st gl > (e S22 5 23
Sale
A 4
By s 0j9) VP Sloj (s 4 My
\ pus <
NDVI loj (s b9 4
\ 4 A 4
WP capd i e My - Vo (b pan Ol duslxe
(i el Yol o - S
Bliseo gabio (wlw! o1 ouiS CuiS g 5 rdaw dlio - Joua
Ay Lo ‘_gum 7 oy oo
t ; &olol Lad L
MAJ & SCI SCI & RS MAJ & RS e
A2 YAV TYE RMSE (ha)
yaa- YADA YAY MAE (ha)
—VOA¥ —\ovy ov ME (ha)
\lal ARVAVN il E (%)




IWAR sy Fale o oylasd ol oS0 5 5yl s VY

e g ol 39350 (903l (2538 &5 S g5 0 (o) Value(a)
YU sl gy 99 )3 odcel Cawds (LS oo (6,85l Jlozs!
To dl_bab)‘w] (Ho b=0))w (J?")] uo)ﬁ b )i:.) L?Q)'b )l |
b polie dm d2gi b g 25,5 (0 518 J98 JB e 03900t )
5 Jsd S ppgeil (2,5 4 S g e P-Value(b) sVl
Lol Yoo ygemw Sy dolee slie | o 4e
B cu s g (Ker) pasS (BLS o ps anglie (V) S5
0590 Lr]o ]) (KCRS) )90 )l IR )‘ odla_wl l_’ X W) O F..\j
a3 (Ui 1) GBS Gl e 53 A,

0255 3 (+135) (s s 7S Sl IS i
e Sl s a8 e g (o0 F) S @pe (1Ko
A3l o (1Y) Lt e (i gt (YY) s
oy Oly s Aoy AY LA &5 siad oo i guls (oo
o 5 Cad NDVI a8 [asli &lyis j1 o6 piiS LalS
Wbl o o3 V0 1Y o Jelse
piS (LS o yd o S (g sloo el (V) Joa
90 31 o 3l eslatwl L aad s LS s 9 (KCy)
sleo Lol (Ho: 8=0) jaio 9051 (153 L amd 0 Lt | (KCro)
P Jacie s dagi Ly 5 45, e 8 Uy LB o3g00ue 2T,

(Ker)paiS (A5 < 5o g NDVI (25 (pad L (o (s w5y by 5, lol s L Y Jgoa
Kc; =axNDVI +b

&3 poend a b r2 M SE? F°
M5 5 /02 —-Jo0¥ - [N JY SV AY
Ul e Y/-0- —+[8A -2y RN VIY/AA.
e Sl AR AL -[ay ofeev VOY/SN

a5 AR AR -IvY o[-vf ¥o/A
65 YIVAD -+ /yay -1 ofeey YA/ VA
A YIVY. ) <IA8 R\ vy/-av
Cubdgise Y/9A EAARD -IAY AN ov/-£y
obely v/ovy ~V/-AY -IA of-y- /Y.
oS5 e Y/¥YE =+[oA- <JAV AN Va/vso

&Mean Square Error
bF.Statistic is the ratio of MST:to. MSE

(KCrg) @S 593 51 ot 9 (KCr) (2LS s pd oy (shad (ygamw )5 ) alae (5, lof (Sl pad L - Jgua
Kc; =axKcgg+Db

O by a b r? T(a)® P-Value(a)® T(b)° P-Value(b)®
M 3 VoYY =iyy <Ay /.-y . AN IA¥
sl e -[aa¥ ooy AN WS . ofexv -/avy
s Sl Az /v A \o¥-5 . Niag Y-
A5 y/evy —/-vs -Ivs #IY0) . —+/YVA < IVAS
o83 V.- —/- Y WIYAY —eyey < IAFY
Vs +[AAN ofeeA < IAY /Yo . N -[avs
Cubdgine a5 “/-YA -Iva FIN-5 . WAL IA-A
obel, VYA —o/ov¥ -IA A/ARE . -+ /YA -ISAY
OoS 5 N Ve —]eey IR AV . —[AY -Javy

a T statistic for assessment of (a) in the linegression
b the probability of compatibility (a) Coefficiefdr other samples
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Estimating Crop Coefficient and Actual Evapotranspiration of Wheat By
Remote Sensing:

A Case Study, Gorgan Rood Command Area, Golestan, Iran.

M. A. Gholamil, S. M. Mirlatifi®*, K. Mohammadi®, A. Alimohammadi*

Abstract

Crop evapotranspiration (ETc) is one of the maictdes essential for the assertion of water andggner
balances at the earth surface. Although, the ipptameters required for the estimation of ETc pedially and
temporally variables, ETc is usually estimated &fgrence evapotranspiration models that are localifprated
and are site specific and then adjusted by implé¢imgeerop coefficient (Kc) to.include the effectsaspecific
crop. The objective of this research was to ingast the feasibility. of using time-series MODIS 280
Normalized Difference Vegetation Index (NDVI) dattssin conjunction with ground data (climatic paetens)
to calculate actual wheat crop coefficient in agéarscale area (i.e., Gorgan Rod watershed) durimgaiv
growing season. The results indicated that the a@naatual wheat evapotranspiration derived fromatem
sensing as compared with FAO-penman-monteith eguathd RMSE, MAE, ME and E of 18 mm, 16 mm, -1.1
mm and 1.91 percent, respectively.
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