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1 - Kolmogorov—-Smirnov.
2 - Anderson-Darling.



VPod) g )l (09039,8 Fo aler ) 0 5loud ol (iSRS 5 gyl a5 pis FY

B pYL glaad) jo g sl gy Ay )90 )0 Liyb (slaedl
O ycwslio JONNSON SB x545 a5 aad o oyl ol oyl a8 S
€8 g cunl gp 13y Juad Jsb ()b 05900 sy YLl @98
ol Osle @i S o )] reos ()1 (gilwand > YL
Oy |y (e oz iy & Conl dtwgy ) 0l)S &5 S
9 a=dl dgiome By bgd pa Ly g oyl YU 5l Alg e g a3 e
ol 1) sgume slamsse5 1500 9 Ly bolS aiile o545 51 (glonlgils

..)9.‘»@

()

8 exp[— -
W2rnz(1-z) p 2(}/+1n(é))2

Fohb G g b el A e JSii el K e 8 1 o oS
5 0b) Sl 5 gy o ol iy el g bl oo Cunbga
(WWAY Loy 5 (53905
z="2 )

F(X) =

=W

Sy 0598 33 %)L 3510 (81 ek @9 (2 i
Ty
slaggsjl poluly dlize Jlis! glagjy gwuas) @b
oK) ;> Anderson—Darling 4 Kolmogorov—-Smirnov
ol odd 03y LS Y 5 ¥ sla Kb picren 5 ) Jgdo 40 Cudy
31y FUA) uLM.’ L)’“’)L d‘.ba.)‘.) l) alisee Fa3LY 5o u»)l)} =33
ol sleadls L1y (b3l o e (JONNSON SB) o (! (ygmsls
Anderson- 4 Kolmogorov—Smirmov 45l 93 y-a ,> ¢ 3,ls
(K-§=0.11119, A-D = 0.49044) >4, | )l5 1, Jl 4, Darling
o9l 3 Wakeby sGeneralized Pareto sile g s plo
asg ol Johnson SB L bl caMus) Lol caiily ppuolio bions
sLognormal - Weibull sle S gLz yjei 29—
L s8 ijlm Johnson SB L 4w lds j>Exponential

oy 8l5my! )3 Anderson-Darling ¢ Kolmogorov-Smirnov g yge ;i (wlw!y Jlosis! gasjei (saiad, —Y Jos

o K-S A-D A-D T K-S A-D A-D
Rank Distribution Statistic Statistic Rank Rank Distribution Statistic Statistic Rank
1 Johnson SB 0.11119 0.49044 1 31 Gumbel Max 0.17579 0.97874 6
2 Gen. Pareto 0.12039 0.56407 2 32 Pert 0.17771 2.0843 15
3 Wakeby 0.12039 0.56407 3 33 Uniform 0.1783 8.012 50
4 Weibull 0.13025 2.7566 32 34 Pearson 5 0.1876 3.6417 45
5 Fatigue Life 0.14324 2.93 36 35 Pearson 5 0.1876 3.6417 46
6 Fatigue Life 0.14324 2.93 37 36 Logistic 0.18864 1.3042 9
7 Pareto 2 0.14567 2.6832 26 37 Gamma 0.1965 3.4028 41
8 Error 0.14726 0.9568 5 38 Frechet 0.19748 3.6431 47
9 Log-Logistic 0.14752 2.9893 38 39 Hypersecant 0.20291 1.538 10
10 EP hased Bi- 0.14968 2.7549 31 40 Erlang 0.20512 3.4725 42
xponential
11 Lognormal 0.15003 2.9288 34 41 Kumaraswamy 0.20657 1.9063 12
12 Lognormal 0.15004 2.9288 35 42 Levy 0.20751 3.5127 44
13 Exponential (2P) 0.1508 1.8994 11 43 Levy 0.20751 3.5127 43
14 Exponential 0.1508 2.6646 25 44 Gumbel Min 0.20898 2.3285 20
15 Dagum 0.15202 2.2577 17 45 Laplace 0.22477 1.9566 14
16 Dagum 0.15202 2.2577 18 46 Triangular 0.22666 2.9216 33
17 Pearson 6 0.15229 2.5993 21 47 Beta 0.22682 2.2991 19
18 Gamma 0.15229 2.5993 22 48 Cauchy 0.23642 1.923 13
19 Pearson 6 0.15251 2.6048 23 49 Inv. Gaussian 0.23997 4.2191 49
20 Gen. Gamma 0.15349 2.2463 16 50 Nakagami 0.23997 4.1408 48
21 Gen. Gamma 0.15373 2.7083 27 51 Inv. Gaussian 0.29332 13.425 55
22 Erlang 0.15718 2.652 24 52 Rayleigh 0.32129 11.417 52
23 GO KIEME 016221 0.88038 4 53 Rayleigh 033504  12.353 53
24 Burr 0.16258 2.7093 28 54 Rice 0.33504 12.353 54
25 Weibull 0.16281 2.7115 30 55 Power Function 0.35015 9.939 51
26 Burr 0.16281 27115 29 56 Prased Bl 037646 14.499 56
27 Normal 0.16717 1.0594 7 57 Chi-Squared 0.42506 71.742 59
28 Frechet 0.17241 3.2244 40 58 Chi-Squared 0.43362 56.445 58
29 Log-Logistic 0.17379 3.1287 39 59 Error Function 0.5 16.97 57
30 Gen. Logistic 0.17491 1.0787 8 60 Student's t 0.85227 108.87 60
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Sample Size 30
Statistic 0.11119
P-value 0.81287
Rank 1
oL 0.2 0.05 0.02 0.01
Critical value 0.19032 0.221756 0.2417 0.27023 0.28987
Reject? No No No No No
Anderson-Darling
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Statistic 0.49044
Rank 1
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Abstract

Irregular rainfall often causes water shortages, resulting in reduced plant growth and grain yield. This study
aimed to identify the optimal transplanting time to maximize rainfall utilization during the rice growing season.
To identify the most suitable probability distributions for estimating precipitation during the rice growing season
in Guilan Province, data from seven synoptic stations over a 30-year period (1991-2020) were analyzed. Daily
precipitation was aggregated into 10-day cumulative intervals from Farvardin 1 to Shahrivar 30 (March 21—
September 22), forming 18 decades. Box plots were generated based on statistical analysis to assess probabilistic
variations in precipitation. The results showed that the Johnson SB distribution, with Kolmogorov—Smirnov (K-
S =0.11119) and Anderson-Darling (A-D = 0.49044), had the best fit for rainfall during the rice growing season
in Guilan Province. The highest average rainfall with a 50% probability occurred in the second and third decades
of September, measuring 56.4 mm and 61.2 mm, respectively. At the 75% probability level, rainfall during these
periods is expected to be less than 100 mm and 99 mm, respectively. In the third decade of April, coincides with
transplanting in very early-planted fields, rainfall with a 75% probability is expected to be less than 48 mm.
Given the negative impact of rainfall in late August and September on the harvesting process, late planting is not
recommended. Overall, the occurrence of adequate rainfall in spring and early summer creates favorable
conditions for rice cultivation and management. Therefore, it is recommended that rice transplanting in Guilan
province be conducted in early May for early-planted fields (with a 75% probability of receiving less than 43
mm of rainfall for early-planted fields) and in mid-May for fields with timely planting schedules(with a 75%
probability of receiving less than 24 mm of rainfall for timely-planted fields).

Keywords: Climate, Probability Distribution, Rice Yield, Sustainable Agriculture

1 - Head of the Applied Meteorology Development Group, Gilan, Iran. Email: msadidi@gmail.com

2- Research Expert, Research Institute of Meteorology and Atmospheric Science (RIMAS), Tehran, Iran

3- Assistant Professor of Climate Research Institute, Research Institute of Meteorology and Atmospheric Science
(RIMAS), Mashhad, Iran

4 - Professor, Department of water engineering, La.C., Islamic Azad University, Lahijan, Iran

(*-Corresponding author Email: e.asadi.o@gmail.com)



