IFQe 5l VO ol ormb (sLdl i (o sings

.W

Gl o5 0 @ 30 39 GRS gy Wiy 39 (ouldl Jolgs puili (L3
AVHRR 5 4bai 3 ooliat b

ooyt S oKl 93 5 Liomis g Ldlyi 095 Jlutils _ "aaljz b s
oste oy ol ¢ pulidinull (63> b gel 2l - Lo all ool
Ol plre oy ol dLidlyan 09,5 sl - Sloede Jolo
ul).e{ plro Con i olXissls ‘L:él).«'q 55; Sbolewl - UL.:‘L.@ 2R

WAV : ol ol YWANAYD e 3yl

oS>

rsgia) 3 5 (g Sl 1051y Whlo ol (510 ki b o AU iy (Sinmod plo 3o 3
o] VY glaodl> 5 bl sl S35 S5 bl 3y90 oyl oSTyie &l y3 (JBlas o iSTas
Bkt 9y 03] by cwrliniled (g0dID Lo i 83LEw] Yo ¢ F Jls NOAA-AVHRR gl g (cwlinilgn
Tl Bl Alale GSlas palie NDVI duwlxe g (gloylaple molad oMol I oz .udy8 obgd (5 bl ime;
Ol 8o gl .Cd)S plodl wilale ygo 4 NDVI pdlio g (owlidlgd (glaodly Swwod (Colis 45 i
Jilas slod g (sl b ol cun! YL GSTas slod 5 (S5Tas 5 (b)) omdCagh ) b NDVI (Ko o5 31>
Mo by 3 of w0l S JEAIESy mje 1y Gl 4y b SIS g0 9 Cusl Homly
il 515 4 395 (ol g (! 0392 3 s Jud I ikt NDVI (55 52 0,5 Juad (slg 9 &l i .ol iy NDVI
B e Catghy RIS 5 s A3 U il 43 33,5 o S gy aad b sl ol (led 5
33,5 o e Jlus 0,5 (s0ole o 5 ol oo e 3 o 5 ozl il o0 I3 st (551
9 ol Cawddy d3gili (6l +/TY (Swsod 2ol g ST olo 43 (+/VA) (Siwnod op YL 4SSyl 500
lod (2bgyd 53 Lol cumlhd jlade (58 (1)1 Shm 595 (2bygyd W owlidlgr sl e S
(i sl U @l Guizen 2> &I 1y golaie] LB 4t dhold (uSe (R30j5 (g (nile
Olj (BUSS s ol S ole V (o Sy g bod g Jdole ¥ ()l & (LS Ly Gl oadd L

o] S dod g iS00 50 50 (] (6555158  codddl polis 4y 0lS sy

(RS sy My g 493 j i ipd g0 iy 5 Jad 9 O AVHRR NDVI o3/st] &ilpo 2005 5ls”

£

LY RV

Sids g5 oS bl b)) e Jled 4 ol Lidg Luld p 35,8t Jelss o eke sodlll pole
s Lo g )l sl gladaio 5 Sl (olide )3 93 I Hioxiw sl )lS (n ke ) esedldl polis 9 LS

* E-mail: farajzam@modares.ac.ir SAVIVIVITY : gianne odina 53



WAl VO o)lows (ormb (sl sla gy v

V- amd blgl S bLS by g SB Cagoy 3 e Jelse g3 255 ity g Mo b Ol (il 2 e
(Y=Y 0395 S5) 53,5 )5l AVHRR'-NOAA' b olsals 5l 1) (alS Lide Comsy sboodls e
i 5 ) IS i 3,00 LS iy i) 5 i st (NDVI) e Jlogs LalS DI pails
5 0uSly LS (sly iy a4 /Y /D dgs slaels ‘.o%.c ooy 2L M| asls (AS-AX Y e¥
ey ]l paisie juw olS e jlde iul38l (<4 1Y) 6515 cpre 0dgaone (bl dmy s (STye LS g
olic 500 Jloy alS OS] Lasls ey olid Stuwed (WAY AU yle 5 557) 1S e 3] NDVI
5 350, T AR (o )en 5 Sib) Canl oad byl 515 e Jg yi6S lad g NDVI o bls,l Lol sl osel cuwd 4
.(\‘5;\“—\"5'&) ARTA ¢ cdl)m 9 L;‘ yaq y..¥ 5):..».0 9> FAYA Yoo so‘)m 9 LS/.;‘S HEVRIALLV 55)‘5%

33 Jln (el ] 45,5y NDVI sl b olon 5 ] blugs 4 ol ol vl sl cs2b5 cobdlinn
S Sty 488 )l ()L L 2Vl (Riesot NDVI Gloj 0l yis & 85 aomi (o0 lllae (il 51 S
5b ola > gia duo Ver BB o b Jlo > siacdie B0 r wile st ] ) i Uil 51 ke ol
20 8l 53 )l dgmg W ydl wpe ol j3 Jlo j3 jiodhe Yere o (VFVY ARQY (0ulss 5 <y 09 3) 3l
O Syl (Shused g (WO AW fen 5 Sitwgz) 2)98 o iz 4 NDVI pSha o (0)b ol o SLoj

23950 jlacshe O+ o= YO+ 391> 3y Juab (sl |y (5l 9 NDVI (o (Stasan (Voo v) (g 9 gdes
(Y;\ ARERS ‘L9 9 c&l&ﬁ) J..'\.))f
adllas 3,90 1y 1S, ol doxie VU] (5lSeslyss 9> NDVI g lod | Situusons (VARY) o g 3 (I ARAF S
ord &5 W3y (o (Vorr) OhlSen 5 0 (OF AR (s 9 3))65) WS (o0 pu Jlir > 9 Jo S U
ol 5 5 o i 3 5l 9 o5 5 o 5 ol & iy olidgin QIS (slaci 3 ol (S

1. National Oceanic and Atmospheric Administration
2. Advanced Very High Resolution Radiometer
3. Normalized Difference Vegetation Index
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1. Shuttle Radar Topography Mission (http://www2.jpl.nasa.gov/srtm/)
2. Mean Absolute Error
3. Mean Bias Error
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1. Root-Mean-Square Error
2. Maximum Value Composite
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1. Ordinary Least Squares
2. Multivariate Ordinary Least Squares Regression
3. Inverse Distance Weighted
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Extended Abstract

Introduction

Climate is amang the most important factors affecting vegetation condition. AVHRR-NDVI
data are used to evaluate climatic and environmental changes at regional — as well as global -
scales. Since 1983, Advanced Very High Resolution Radiometer (AVHRR) of the NOAA
satellites gave a continuous spatial cover on a regular time scale of the photosynthetic activity,
which can be expressed by indices such as the Normalized Difference Vegetation Index
(NDVI). The NDVI, defined as the ratio (NIR-VIS)/(NIR+VIS), represents the absorption of
photosynthetic active radiation and hence act as a kind of measurement of the photosynthetic
capacity of the canopy. Previous studies indicated that there was a significant relationship
between AVHRR-NDVI and precipitation or temperature. For example, in the northern Great
Plains, many researchers have found close relationships between AVHRR-NDVI and climate,
especially precipitation. Various studies (Yang et al 1998, Richard & Poccard 1998, Wang et al.
2001, Ji & Peters 2004, Li et al 2004) found significant correlations between NDVI and rainfall
in different regions, including arid and semi-arid environments.

In Iran, researchers assessed only relation between drought and NDVI. For example,
Taherzadeh (2007) has been studied relation between NDVI and Standardized Precipitation
Index (SPI) in the Minab basin. The results of that study showed that there was a good
relationship between SPI and NDVI, but there was a negative relation between Land Surface
Temperature (LST) and SPI, as well (Taherzadeh, 2007, 173).

Shamsipour (2007) has studied drought for the Kashan area using NDVI and VCI. The results of
that study showed that there were almost suitable relations between NDVI and VCI with
meteorological methods. According to product of utilization NDVI and VCI, the years 2000 and
2001 were with drought condition, and the years 2002 & 2004 were with wetness (shamsipour,
2007, 1).

Method

In this research, the authars analyzed the relation between vegetation density and the monthly
climatic variables of rain, relative humidity (Mean, Max., and Min.), and temperature (Mean,
Max., and Min.) in the dense pastures (75-100 percent) of Iran. The climatic data were obtained
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from the Meteorological Organization of Iran for 134 stations (October2005- October 2006) and
vegetation density was extracted from AVHRR-NOAA satellite as the NDVI index for January
to October 2006. The vegetation layers (forest and pasture) were obtained from the Forest
Organization of Iran, than divided to layers based on density. The authars analyzed AVHRR-
NDVI and seven climate variables, using a Multivariate Ordinary Least Squares regression
(MOLS) technique. The maximmum value composite (MVC) is calculated from a multi-
temporal series of geometrically corrected NDVI images. The common maximmum NDVI
value composite (MVC) method was used to compile monthly NDVI dataset. The maximmum
value composite method could minimize atmospheric effects, scan angle effects, cloud
contamination and solar zenith angle effects.

Results and Discussion

For interpolation the climatic variables, the researcgers applied geostatistic methods such as
Inverse Distance Weighting, Kriging, and Co-Kriging. In most of the variables, Co-kriging
method showed the lowest of errors; but the mean temperature showed reliable results with
IDW method. On the over all, in interpolation the climatic factors with CO-Kriging method
results showed that best R* between observed and predicted values for precipitation,
maximmum, minimum temperature, maximmum, mean and minimum relative humid are 0.436,
0.93, 0.863, 0.672, 0.741 and 0.703; but for mean temperature R? is 0.881 in IDW method.
Previous studies using both observation and simulation models showed that there was a
complicated lag effect between vegetation and climatic variables. Lag time was an affect of
climatic factors on the vegetation growth, which the lag time varied from several days to 1 year
- or even longer. For example, obtained results by researchers i.e. Potter and Brooks (1998)
showed lag times of 1 to 2 months for maximmum and minimum temperature and rainfall.

Conclusion

In this paper, the authars obtained the lag time for the vegetation growth response to the climatic
factors, two months for rainfall and one month for the other variables.

In most of the variables, Co-Kriging method showed the lowest errors; but the mean
temperature showed reliable results with IDW method. The results showed that the relation
between NDVI was higher relative humidity (mean and max) and maximum temperature, but
lower for the rain and minimum temperature. The effect of the warm season climate was higher
than that of the cold season. The highest relation of 0.78 was experienced in October, and the
lower 0.23 value was computed for January.

Keywords: Pastures of Iran, NDVI, AVHRR, Climate and pasture growth, Remote Sensing
the vegetation growth.



