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Estimation of Late Spring Cold and Early Autumn Freezing for some

Crops in Charmahal and Bakhtiari Province
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Table 1. Harmful tempcrature (°C) for different crops in different

development stages (Way and White, 1968)
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Development of stages

PRy P 3050
Crop AL ¢5 Germination  Flowering  Fruiting
Wheat it (-2,-1) (-2-1) (-5,-2)
Spring wheat oyl piE (-10,-9) (-2,-1) (-2,-1)
Barley -~ (-8-N (-2,-1) (-4,-3)
Sugar beat S5 e (-7,-6) (-3,-2) -3
Fruit trees PRV CER (-1,(H (-2-D) (3.-2)
Cotton “ (2.-1) (2.-1) (-3,-2)
Walermelon Gyt (-1,-0.5) (-1,-0.5) -1
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Table 2. Acrosses Stations lor statistical analysis

Station WSyt Type ¢ 5 Year Ju
Shahre Kord S Sinoptic o€z yiam 1981-2000 1EL -V
Pole Zamankhan  jlsil; J Climatology 3L 1987-1995 1FI1-VE
Boroujen s Climatology s34 gLt 1989-2000 YAV
Koohrang & aw  Climatology  sigpll 1987-2000 1¥11-v4
Lordegan 56 Climatology 5 sl 1994-2000 1PVY-VY

s Salous 5 74 4 (Weibull)
m
n +1
laoala f_.}éﬁ o0 el P ol ss a8

S glbjbesls (ysjesled-m
baslhs S = 0 s il ol i s

S &Yl s Yl Sbriy e

s el ¥ Jb C_?jjksf"_n‘_)'l_.{_f Jb —

I 1| ERYWIEIRC G | | QU W

o
Sy i olM bl —LL.S

uﬁlA"’ j.)_)J_’ ;l;l > 8 LanL_.wS‘ 25
(Moments and Maximum Likelihood)

t_,.o..?u 4...-»L>:._..A L/"”l_'“J — 2 L}';Jb_’

Y Y4

Sl n (ol asls, Glmesls o) = b

ol amms aS gl pla) g a3 b
3';&1-&4’_'_)3-‘“ 9=V Gl glaus
ot 3 S Clasls 035 03 e 5 g
L RSO JUSPUSSIPE gy PSR-
I3t an G i 5 slas 83 5 2 A
3 gl At g 03B Blat ole jgo 5 (paus A
)sgjuTLngL}.slijqﬁJ;QL,ﬂl}uLng,.a
¢ 555 sl 4T 5 it S
Ol s 4ol pn U3V 4 o Laplttidy
[ﬁﬁ@ﬁﬁdwuﬁwﬁﬁ)“”&gﬂ

Jam s e 3 Sleslicat b Laglaude ol



el et O g e et Sl G e

W

ok ploil Dllas Dl 0 gera i L

o e Ol s 3 ) g0 Calihen Gb 6
3oslir Gl 00 AT 0lss e g Wb
= Sl w8l b e s
ROV ISR Y PN PRV
oMby ol sb 5 20ler Gl o0 AT 5 0le
PSSl s Sl a5 0l
S IS s Calibes OVl b ooylinl Caliies

land 45‘)' Yo U

«{Residual sum of square) swledly Sils
cpFmabin g plout Calies Slam ) 37 s L
S esiladl Solay o g gome s> S Obiil 155

APV (Sadga) 508 s dunsloes s ) abot
S(OF-Q0)2

RSS.= [=—r-

erie el o331 o luie QE 5T s o8

e ot suabia e - Qo

Laosls slaws =n

C_J'_,IGULSLAJ:A'I)L; aldas = m

LU Y [ Y5 UL (g S—
Sl s e (1 fe STLb Al S
Ail e wilendt

D & R e BL R o JCI T (N PRES

Table 3. The best distribution function for ditlerent parts

of province to select time of spring cold

(C) g i 2 pioms

EECETEA.. T A G

L.)dﬂa.«

Ao g Sl

Absolute  Last freczing

<hw  T<-3 -3<T<l -1<T<0 minimum(c) temperature

Region

Shahre Kord 25 1
Pole Zamankhan — juL; |, 3
Boroujen R 1
Koohrang GBS 2
Lordegan 4 ) -

1

1 1 1
2 3 2
4 4 4
2 6 5
3 5 5

- = Not occurred

*1= T.og pearson type I, 2= Pearson type II, 3= Gamma 2 parameler, 4= Log normal type III,

5= Normal, 6= Gumbel
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Table 4. The best distribution tunction tor different parts

of province to select time of autumn freezing

(C) iy oo 25w

Sl 4 Rl
Loy s R RTI
Absolute Last freezing

abw  T<-3 -3<T<0 -1<T<0 minimum(nc) temperature

Region

Shahre Kord 35 el 1"
Pole Zamankhan st ) 2
Boroujen P 2
Koohrang B e 1
Lordegan ot 5

1

2

2

1
5

1 1 1
2 2 2
2 2 2
1 1 1
5 5 5

- = Not occurred

*1= Loy pearson type IlI, 2= Pearson type I, 3= Gamma 2 parameter, 4= Log normal type 1I],

5= Normal, 6= Gumbel
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Fig. 1. Probability and distance occurrence of (-1<T<0) from first

Farvardin (March 21st)

Il

7.6

80
Probability { % )

[ swahrekord

Samam

| 5| Boroujen
{0 Kobrang
[ Lordegan

ole a;)}}djlgw(-3<T<-l) Les t_,;_; s}l.a)dl.ﬁb;dl.s.‘.’:vJ d 33 - ¥ J.i.u

Fig. 2. Probability and distance occurrence of (-3<T<-1) from

tirst Farvardin (March 21st)
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first Farvardin (March 2ist)
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Table 5. Late spring harmful temperature (GC) occurrence by probability of 80%

for different parts of province

Gaa) ol Ao & o &L, ol

Time of occurrence (day)

.
(C) s on 3pioes

Sty AN 4
las L;ﬂ:.‘ _,.d..a_,:) {7
Absolute  Last freezing

ik T<-3 3<T<0 -1<T<0 minimum(uc) lemperature

Region

Shahre Kord 35 4s 14
Pole Zamankhan — jiolj 3

Boroujen Ry 22
Koohrang i 14
Lordegan 565 3

15
4
22
15
4

7 4 21
-17 -29 16
11 3 25
10 3 21

4 5
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Table 6. Early autumn harmful temperature (C) occurence by probability of 80%

for different parts of province

Gas) Gl ot 2o FP3 ol

Time of occurrence (day)

@

(C) oo yie s3im

Bl & i AT
Loy ks S g ) (5l
Absolute Last freezing

e T<-3 3<T<0 -1<T<0 minimum(nc) temperature

Region

Shahre Kord 354 37
Pole Zamankhan sl | 53
Boroujen REY 39
Koohrang B a8 51
Lordegan 583 ) 67

42

55

38

15

65

59 88 33
66 82 52
51 88 36
62 84 46
88 89 65
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