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Figure 1- Geographical location of Kermanshah province (a) and the meteorological stations under study (b)
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Table 1- Geographical location of the studied weather stations in Kermanshah Province (The Ministry of
Jahad-Agriculture, 2014)

The Ministry of Jahad-) slisle S cylw! 5o anlliae 3590 gy dod cwbislilgh (g0l oLl yior Cardgo ) Jgus
(Agriculture, 2014

. latitude longitude Height - .
Station name Degree Minute Degree Minute Meter Statistical period

Kangavar 34 30 47 59 1468 1990 - 2012
Kermanshah 34 21 47 09 1319 1990 - 2012
Ravansar 34 43 46 39 1380 1990 - 2012
Sarpol Zohab 34 27 45 52 545 1990 - 2012
Eslam Abad 34 07 46 28 1349 1990 - 2012

Table 2- Long-term average Area under cultivation, yield and production of rain-fed Wheat in the study area
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Row Region Area under cultivation (ha) Yield (Kg.ha®) Production (Ton)

1 Kermanshah 100400 1210 121484

2 Eslamabad 39000 1100 42900

3 Ravansar 20500 1350 27675

4 Kangavar 8400 1350 11340

5 Sarpol Zohab 10500 900 9450
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Quality control of daily Determil.mtion of the Calculation of
temperature and appropriate date of GDD of different

precipitation data soYVing on t.he basis of a development
rainfall incidence of five stages of wheat

millimeters and the
condition of 10 days of
rainfall thereafter

v

The classification of v
probabilities and
weighting each classes

* Determination of the probability of occurrence
of rainfall of 300 mm or more .

A

* Determination of the ratio of spring and
autumn precipitation to total precipitation
(Temporal distribution of rainfall ).

*Determination of the probability of occurrence
of the temperature of the germination stage (8-
14 degrees Celsius).

Analysis of probabilities at each station
based on their classification and their
potential level * Determination the probability of occurrence of
minimum temperature of zero and less than zero
in the flowering stage.

* Determination of the probability of an
optimum temperature of 18- 23 ° C during the
flowering stage.

* Determination of the probability of maximum
temperature more than 35 degrees in the grain
filling stage.

Figure 2 - The Plan of the Agro-Climatic classification Processes for rain-fed Wheat According to FAO Method in
Kermanshah Province
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Table 3- Criteria and climatic classes of rain-fed wheat cultivation in Kermanshah Province (used in the FAO

method)
(910 (g o oolasw! 840) oliilo )5 yliwl jo p10 puiS ClS couddl Wb g byl -Y Jgu
Probability Class

Criterion d'fsmstlij;fn Sl)i/te;g)lle suitable Moderate Weak

Probability of occu gfr;ﬁgrc;f rainfall of 300 mm Ise l;;régre]l_ I8ILI > 0680 %(70-80)  %(60-70)  <%60
The ratio of a”;‘r‘ggigft’;fiﬂﬁ'tat'on to total Pearson-1ll 9% (30-40)  %(20-30)  %(10-20)  <%10
The ratio of Sg;ﬁ?pﬁ’t;‘i‘;g‘:tat'on to total Pearson-1ll  %(25-30)  9%(20-25)  %(15-20)  <%15
Probability of occurrence of the temperature of Normal 59680 %(70-80)  %(60-70)  <%60

the germination stage (8-14 degrees Celsius).
The probability of occurrence of minimum
temperature of zero and less than zero in the Normal <%40 %(40-60)  %(60-80) >%80
flowering stage
The probability of the optimum temperature of

flowering stage (18-23 degrees Celsius) Normal >%680 %(60-80)  %6(40-60) <%640

b ITITT CUT Nl o6 %) %00 v

aalllae (sl 4 0b salgs o0l ety Jlatsl 4y 95 S ogilly 505 i oS @ (Shish; w3y e
bl J S 2 ol i Sledlbl S shad @i 5 Sl < aghy ab asls T s
903 42>l (Azizi and Shaemi, 2004) « lg5 o w2y Elgl bl 5 coles jo 0ed o abe )L
olio slod Ll b a2 (£ 9 hol w8l gyl ush, 5 (&)1~

) ) ) sl ezl aslsl jo (Reid et al.,1976) 55,5 o (puuss
ax;0 5 Comlus slue p Gl glos s sl ’ o

2l dlize il (b oy 4 plalS (g5l
(olyl OYgaxe Slad Juld a5 oud ad )3 L ! Potential Evapotranspiration

2 _eaching Requirement
% Humidity Seasonal Index




Sre Jevr a4 ale b &S (L L) JSulgiSa
Cmad (ool Al oo Cows 4y uaSIOLL Loy o0l
(H) sy a3 (RIE) ogilly 5,05 e 4 )b
oS ololliw! 0 005 o o AVl 5 alale
(L) ssil jaxls il (REE) Cgb e 0,50 slyls
s igho, Ll 515 5l oo 655 (s 5l &
(oo o ddal) sl Jlo boole L0005 waly>
sﬁlﬂﬁg&&é&M@JBJooﬁéégBﬂéq
50 % PET < R+WS Jolis a5 00 oty (rgb o
Jotee ole sl 50% PET > R+WS (i olo (sl
ol 5o il e Cebye ol (gl ROPET 4 (ailw)
s WS L S 0 o33 of R L 3L Ly,
Oeiad ol 0ol o0ld yLis PET L ogdlly § a5 yuzes
&lp (RFWS)-E dolae (bl p (LN) oginl jasle
0,55 &lp Y(R-E) dolrs bl p g Sisg ailio 0,90
iy glaailinl Gulol 5 Cols 50 g e by
Beder Al oSl o sk, ) Eg e
Jeaz bl 5 S j0 0,3 Olas col S3ayp3Y

Aslas jloslanal b g msSTobl (b9, 50 o (ogase

..3.1164 Cewd Y
WS= (Om- Owp).hy Ay
SO % ahis Opp 9 S Cogb, Oy olas (pl)
Ghey &S Sel a4 S Ges by 5 S
) 355 4 Logaie Jshar S gl sl uasTobl

PR

P 9,
olyod 4y o puiS cuiS il lo,lae ¥ oo
3 90 gwbillen slaollin] o o RUB RS SR
ol 5l Sy e 4 (a30y59 e ee (LA ) aslllas
Kamali ) ceul 43,8 & g0 0uds ploil Sladllae wll
ovs, ol o .(etal., 2008; Fayzizadeh et al., 2012
PSS ol ol ads’ (o oS was oo ol
celin Hlows Sl (o by )l el g aiils 5929 muo
u_:Lbo J.:)w Oli».».»." ) LQ.».» JJ‘AJ; )‘).9 WLA 9
gy sbo) obS a8 as e o sl Cosgue

090 4.3‘0 qud.l}]A)é)wjbjo \"aw

5 PS5 w90 g LS ol SYgame
oo galinl 4 argi b a5 cl oyl SYgame
o o adlae 5yge (oulitlen slooliinsl oplivs;
B Sl ok sl il i b S 0 G
Ol slod bl

2 Sl aib 4 Gl Glos Lylyd 4 axg L
ol &Sl pazas BB GaSTbL i)
0g0d iy ol ool lulids ole S sle Ly
el 5 semie djaig Kb pasS )3 mip
Ol lulpd i gl oY lolne g oo
ader Ol tplaidu g Jad okl o)le
OeS sled adiy Sl (Lo Fp )5 ole N sleo
Sl aw @ Gl pen bad Jsb ol JLo obe
Dydhse Gdated bawgle g peyes BB S
oS wlole bwgie wilih ol s slie
I gl lae a5 Sppo ol 4 il e Loo (3llas
5 42,0 ¥ iws JB S 6l g az 0 V(e
Olpe 4 aibioe ugmnd 4z )o o dawgie
ol 38 sl ay clS (pgas s e
WDl oo Gdmaiws K& pl @ il gles Ll s
V1o 5o Blao cunlioe phhidu o Jad Job sl
a0 VoYl slble 3llhae sloo S (Jlw 3l olo
O b 55 ole Fsles Aty (reSlee t el
OesS i Sles (eXlie 5t e 4250 YO
sl wgmankis 42,5 ¥ 51 12aS Jls olo

by w23y oed

Ll ol e p &5 olagasls Gbg) onl o
Byt 3l aidsle 90 5 (o Grre ol S susbo,
2Pl iosbye g SaS Jabd pglas (PET) Jeily
LN SB oginl Gl 5 (H) a¥lo 5 ailale ush,
Ole ) ol o (susby w5y el Gl
oSl sl Gk alale ogdll (505 3
Dl o dple ¥ alolre
PET = 0.5625 (€ max — € min _2) 10 )
OFYD e s o 05l 5,55 i PET T 4o

ol e Jled i 5 @ Bmax 3 Bming comS oLl ol
W%éuosYdLﬁgﬁwsuo)o&L,d



WAY o liasl 5 5lg o) o jlo o ol o(659lisS wliitlan &, OV

CRAIEYS
g5 sl |y oSl s, 5l el ol £ Jsur
aS 0gd oo abixde i o lis asdlas 550 oKl
bl 5 oled e olfiey] 5> 4y bolKieyl oles
sl yae o8l lyls Klos yg] s 4 a5 el
ol s lad e oSyl L aiile oy
ol el Sis 5 il ol cix gl
U N (O S Y [CR VDU ISP ST PE [CORWE
oled ol wdboe ol L Jpame s puiS &S
S Sl 5 peSSLL gy el ol
Lylyss Sl sl as caol S8 4 p3Y )l 1) o pusS
Lol e as aab o bl ol bl
Lty 5 5l 5 ' (G) sylasst cuadle b STl g,
P i pilyy g olad e ol 9o (Sl
Py 33 57 5 (AV) JSi3 s 93 g2 abb g0
3 oS g obT Ml wolisle,S oSyl 4w 5 ' @@V)
5 TTV) lasl codle b albis) pif ail
w5y bl a8 old e K] > 4 5,5 o
olfiny aghy wil oo SSUY 65 Gl i 5,1~
Sr Sl Syl iy sl Gl wi, bl
B St dle wogbye Jpab il [(COY
sl aseie Ve ole jo sl Gy b i olSi]
cole s Clod Jyyw oSyl Jlo (oly cuud
Jrsgl ale gloelo 5 (O = M) ojle b prsbios gl o
(M-0) 2516 o St claoks 5 (A, N) ,uolsi
23y 09,5 53 olliuwl (sled gk o3, Sl 51 oo
p3Y WS oo )8 (Me) St ol e (usb,
oogy 50 aVle 3, s lie a5 0ed o,lil !
S go dpnlne ¥ 2 aloles 5l asliial b STl
b9y Sleslaial b gSussy (hg) 50 siie cnl &S Jl> 5o
9 385 oo e Sy OIS lBle 5 50 Soige reiy
(398 sy 90 g 01 95l liee 5o s (en &

g oo ounlie Sldks|

! Gossypium

2 Avena sativa
% Avena

4 Triticum

® Subtropical

® Continental

5 kol Jeole a5 il a3 ol adl osdoe
ol Sy @is 9 Gk qmd CilS ealS sgame
Cewd 4l 4 axg5 L a5 (Bazgeer, 1999) ol oo
pood b oKl o ‘_S_Wo- ol Gubizs )0 ool
Cogaze (ol ik clie (Sloj @i 9 i el
o T eSSl 5 adlate ol ) 5 4TSI S
Glos il aF col 55,0 45 ol 53 el e
Ol s ils ol al> 6 0 4z 0 YO 5 i
355 dgh a4y a5 oad ol A g olS Gy
Jws 4 1) Jpamme 3 Sloe 2alS” g ails ol 0aS'g

(Kamali, 1997) s ,ls

9Swmdg (P95
Sl S Gy 5l Jel mls 0 o
aS job les aws oo lis 1) asdlas 550 slaolKiny]
obed Sk, e ls Lulpd wod oo alix>dle Jgoo
SR IV D) Sid ded Susby m, o bolKiw)
(2 po5) w23 53,5088 Ol bl ol a5 i3 8
Ol ooyl s jlojlu oo s | bl 0l 5o
o olS o) gl as ail o S sl s lyls
ols Lo}o& 5 00,5 dlzul Cudgame e 0,90 Job
99 45l (g ol @Bl L (6,5 5L (sl sbls
Ghaffari et ) o ls [l ;0 So5e06d Jolye ao y drgs
Sy £9 5 iy slhls HglKS oKl @l 2015
oSS ddhais o ey Jad jo cpl ply all oo
wile) wnled (b g 1) ailiws) Oly So g Joow
2 A bl oles (il Lyl s sl (pasS
uL‘bLf aS 0o r:; @L».wl; 6‘)‘6 “_:Lme J.a).w Olima."
G5 5 Y 5,55 by s b o bl (i
50 w20 oS il p 4 azgs b el oaies axlye
aplgi gy ddhaie pl o il o a5l oL

< ‘O



Table 4- Criteria potential of rain-fed wheat with their weight at the meteorological stations (used in the FAO

method)
(956 by y ooliiiun! 3590) axlllae 3 )30 uilidlgn (Sl ol ] 30 1 (3T ()39 ol yod & 0.0 AT oS Junmmiliy (5L )laze —F Jgur
Indiaty Criteria Stations
Y Sarpol Zohab  Kermanshah  Eslamabad Kangavar Rvansar
Occurrence probability of rainfall (300 mm
and more) S(3) S(3) VS(4) S(3) VS(4)
Autumn:Total precipitation VS(4) VS(4) VS(4) VS(4) S(3)
Spring: Total precipitation S(3) VS(4) S(3) VS(4) VS(4)
Occurrence probability of base temperature
for germination W) VS() M) S(@) M)
The probability of occurrence of minimum
temperature of zero and less than zero in the VS(4) VS(4) VS(4) S(3) VS(4)
flowering stage
The probability of the optimum temperature
of flowering stage (18-23 °C) W) S(@) VS() vs@) o vs()
Probability of maximum temperature more w(1) s@3) s@3) s@3) VS(4)

than 35 °C in the grain filling stage

.l oo (VS= Very Suitable, S= Suitable, M= Moderate W=Weak) Jguz oyl 3o aisdily oo Ol 51 SO ;2 59 yRile 5l J&1 slasl s

Table 5- Criteria for rain-fed wheat cultivation potential in study stations (UNESCO method)
(55migy (03, ) axdllac )90 (owlililgn (bd oliiwms] 13 0 i ColS Jruniiliy 5L )lezo -0 Jgur

Sarpol Zahab  Kermanshah Eslamabad Kangavar Ravansar
Annual precipitation (mm) 395.9 436.1 456.6 380.9 501.6
Average annual temperature ('C) 20.2 14.4 135 13.1 15
Annual potential
evapotranspiration (mm) 1650 1446.7 1249.3 1210.2 1590.4
Moisture regime (Al) 0.24 0.30 0.37 0.32 0.31
Type of moisture regime Semi-arid Semi-arid Semi-arid Semi-arid Semi-arid
Mean monthly temperature of the 8.1 29 15 03 13
coldest month
Winter type Cool Cool Cool Cool Cool
Average monthly temperature in 323 28.1 258 254 28.7
the warmest month of the year
Summer Type Very warm Warm Warm Warm Warm
Suitability Suitable Very Suitable  Very Suitable  Very Suitable  Very Suitable
Table 6- Results from the Papadakis method at the meteorological stations under study
axdllao coni (owliiblan b 0Bl 33 uaSTOLL (b9, 51 Jeol> s -7 Jgur
Sarpol Zohab Kermanshah Eslamabad Kangavar Ravansar
Annual precipitation (mm) 395.9 436.1 456.6 380.9 501.6
Average annual
temperature ('C) 20.2 14.4 13.5 13.1 15
Average annual potential
evapotranspiration (mm) 1779 1506 1452 1410 1228
The length Season without At least 4.5 At least 4.5 At least 4.5 At least 4.5 At least 4.5
frost Month Month Month Month Month
Summer type G G G G G
Winter type AV TV TV TV av
Thermal regime Su Co1 Cco1 Cco1l col
Humid Season D-M D,J,F D-M D-M D-M
Middle season AN M,AN A-O M,A O A
Dry season M-O M-O M-S M-S M-O
Moisture index 0.24 0.30 0.37 0.32 0.31
Leaching index 104 72.6 177 87 157
Moisture regime Me Me Me Me Me
Climatr type Sub-Tropical Continentality ~ Continentality =~ Continentality =~ Continentality
Mediterranean  Mediterranean  Mediterranean  Mediterranean  Mediterranean
Considerations Suitgble_for Suitgble'for Suitgble'for Suitzflble_for Suitzflble_for
cultivation cultivation cultivation cultivation cultivation
slcasdly by caslie Jpame onl ciS gl sy RPN
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Comparative study of three agroclimatic classification methods for
determination of suitable regions of rainfed wheat cultivation

S. Bazgeer'”, S. E. Momenpour?, H. Mohammadi®

Received: 11/11/2017
Accepted: 25/07/2018

Abstract

The purpose of the current feasibility study was to compare three agroclimatic classification methods namely
FAO, Papadakis and UNESCO for determination of suitable regions of rainfed wheat cultivation in Kermanshah
province, west of Iran using observed data of five synoptic stations. Application of all three methods revealed
that the most regions of the province are suitable for the crop cultivation. Based on FAO method, all study
stations showed climatic suitability of wheat cultivation. Application of Papadakis method, on the other hand,
showed that Sarpol Zahab weather station have a sub-tropical Mediterranean climate and, Kermanshah,
Ravansar, Kangavar and Islamabad have continental Mediterranean climate, which are mainly suitable for
rainfed wheat . In case of UNESCO climatic classification, the climate of all five study stations was recognized
as semi-arid climate which indicates high climatic potential of the province for growing rainfed wheat. In
general, all three method confirm the climatic suitability of the region with average yield of 1000 kg ha™.

Keywords: Kermanshah province, FAO, Papadakis, UNESCO, Wheat, Iran
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