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Table 1. Separation of event based on twelve classes in Zidasht station.
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Sum Class
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Figure 8. Changes of time to peak of Max. 130 variable in twelve classes.
10 ¥y =-0.5562x+8.3624
3 R2=0.5658
% 9 °
L=
1z 8
j 2
2% 7
b
4 5
6 .
1z
I
4 : ‘

0 1 2

time to peak of Max. I30-(h) _&,l atelow oo <ad 35 las B 4le)

ol el DAl ST b L aelugd St ST B Ol o dal, -4 S

Figure 9. Relationship between time to peak of Max. 130 and Max. I30 in twelve classes.



1190 (V) )l dTF) s S 5 f clis gla yidg}s s puld

A S eshe s S sl Js
Vol mle Lile b e sloeasis
» 53D/D 5, W/D DIW W/W &8 e Jis
oy bl aS b 8 Sas e Gl ebe
halme CBL ) o] Gl S a5 BSSL
JUVES I PV RSO RS W B GRS PR E e
Vo S e ekl e s VLl Cn
das e OLES slal Casa 2l o esls OLE
Oad) SiF e Kl e Sl Jlel &S
Laols plas 3 s ) Sos S 55, K (3L
S b s el s o ke i
Gol 55 6 SN Vem)Y 5 (Lo b g 519) =0 (slasks
Loolan 555) sbye 5oy Sl de &Sl Jlexs
soeop S e m) 680 ke s (AL
ool by adke ps Sl b edasglis
3oe3 o e e Sy mBy Shpen S
N I AP Wy Je
5ok dwbe 50 s sle 4 by e slis
% zidasht.par LG IG5 )Y (K8 & son

sl a3 S

Obey 5 Sl aslugd Cud Sl sl
ooly UL 554 S s 58 SOl s Sl b
T g 00 Sl s oS el ol el
G ol 5 b wLﬂ{w Al S e Loy
e R O g O S IR BI RGN W AN e
ool aslaas Sl Slis OLS, S o le
Al o fals
e 93 Slun s Caeal Gl &K
odd Sl B ool wuﬁ ods Sl
OLES sdkel Cewsas 2wl Jle Jgb s 2L
b e glacke 5y esls S SlS, &S das
5 ols Sl Joosl obe s 513 Jla
laole 3 obsp, GLolS, @ cad (uelos
ssba el 5 Sl @dsl (53 S
53 Xies 6508 Tnao 5 S Ty lls (:Sba
ol g8 o b BLI s s sat () S
52 ol S cue o Ske aSigsbay il
sod= 53 Sldllas aglie s Sist slacks sla LS
Sl e ol S s dile sl VY

Gl el O/0Y Sgd>= 4> uj.lajd LSLA@L&

o KB 4 Ul 40 D55l iy bl 1 G5k 85 Sl Jlaid =Y

Table 2. Probability of occurrence status of precipitation based on Markov-chain first order at each month.

ole
Month
12 11 10 9 8 7 6 5 4 3 2 1
sl -
Transmission state
047 053 053 031 0.31 024 025 048 062 042 039 0.14 W/'W
053 047 047 069 069 076 0.75 052 038 0.58 0.61 0.86 D/'W
0.08 0.15 0.11 0.03 0.03 0.06 0.05 020 030 0.14 0.10 0.05 W/D
092 085 089 097 097 094 095 080 070 086 090 0.95 D/D
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Figure 10. Change status of occurrence of precipitation based on Markov-chain first order at each month.
Z1dasnt LKN 999999 0

LATT= 36.06 LONG= 50.69 YEARS= 20. TYPE= 3
ELEVATION = 6201. TP5 = 0.86 TP6= 1.33

MEAN P 0.16 0.22 0.25 0.29 0.20 0.15 0.10 0.23 0.22 0.25 0.26 0.18
SDEVP 0.21 0.30 0.29 0.327 0.22 0.2% 0.12 0.29 0.17 0.35 0.32 0.24
SKEW P 2.20 2.33 2.26 2.532 2.30 4.01 2.61 2.49 1.07 3.61 2.11 4.32
P (W W) 0.14 0.39 0.42 0.61 0.48 0.25 0.24 0.31 0.31 0.33 0.533 0.47
P(wW/D) 0.0 0.10 0.14 0.30 0.20 0.05 0.06 0.03 0.03 0.11 0.15 0.08
TMAX AV 40,83 43.24 53.86 62.72 72.05 83.32 90.18 87.81 BO.50 67.60 51.00 46.09
TMIN AV 20,35 232.59 31.96 39.80 47.33 53.66 58.94 57.20 52.19 42.42 32.18 25.00
sD TMAX  7.95 8.07 9.73 7.61 7.00 6.44 4.48 4,87 5.52 E.60 8§.40 7.09
s TMIN 9.67 8.8l 8.60 6.533 4.91 4.60 4.94 3,81 4.92 5.96 6.20 6.60

SOL.RAD 58B8.0 626.0 634.0 604.0 561.0 549.0 550.0 597.0 640.0 651.0 600.0 572.0
50 50L le.4 17.0 22,1 31.8 38.8 37.6 39.4 3J1.8 21.5 11.8 15.8 17.6
Mx .3 P 0,18 0.21 0.22 0.27 0.32 0.71 0.37 0.41 0.29 0.26 0.29 0.23
DEW PT 16.91 22.61 24.87 31.08 37.13 42.26 47.04 42.77 39.84 33.85 2B8.03 20.58
rime Pk 0.158 0.225 0.315 0.394 0.503 0.588 0.624 0.715 0.745 0.824 0.897 1.000

BN 1.08 0.00 0.00 0.00 1.08 0.00 0.00 1.08 1.11 0.00 0.00 0.00
MEAN 1.8 0.00 0O0.00 0.00 1.85 0.00 0.00 3.60 2.88 0.00 0.00 0.00
STD DEV 0.13 0.00 0.00 0.00 0.05 0.00 0.00 0.05 O.08 0.00 0.00 O0.00
SKEW -1.48 0.00 0.00 0.00 -.11 0.00 0.00 -.0% -.02 0.00 0.00 0.00
% NNE 2.1 2.35 0.00 2.22 1.08 3.33 0.00 1.08 0.00 1.08 1.11 2.15
MEAN 0.41 0.41 0.00 2.57 2.06 2.19 0.00 2.26 0.00 1.21 2.67 3.19
STD DEV 0.0 0.02 0.00 0.31 0.06 0.66 0.00 0.06 0.00 0.34 0.07 0.51
SKEW 1.73 1.73 0.00 0.02 0.12 -1.5% 0.00 -.17 0.00 1.72 -.45 0.00
% NE 3.23 2.35 0.00 2.22 0.00 0.00 0.00 0.00 1.11 0.00 1.11 0.00
MEAN 1.51 2.47 0.00 2.26 0.00 0.00 0.00 0.00 O.82 0.00 0.41 0.00
STD DEV 0.66 1.44 0.00 0.62 0.00 0.00 0.00 0.00 0.04 0.00 0.03 0.00
SKEW 1.5 0.00 0.00 0.02 0.00 0.00 0.00 0.00 -.23 0.00 -.15 0.00

Zidasht.par LU 5 ise -V &
Figure 11. Part of Zidasht.par file.
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Table 3. Comparison between means of yearly variables observed data and CLIGEN generated data.
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Table 4. Comparison between means of monthly total observed precipitation and CLIGEN generated data.
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Abstract

Background and Objectives: Hydrological models have been distinguished as a useful requirement
for managing of natural resource over the past decades. However, these models need to various input
climate data (i.e., solar radiation, wind speed, temperature, precipitation, soil water content,
streamflow) at a different temporal scales (e.g. daily, hourly). Normally in many regions of the
world physically based models are suffering from lake of environmental data. Many climate stations
have very limited records as well as missing data in a continuous time series. Therefore, the users of
hydrological models try to use the weather generators to produce the massive climate data from the
short-term local observations records through statistical approaches. The generators are widely used
to produce the long synthetic weather series through using of statistical parameters corresponding to
those of the recorded data faced to lake of sufficient data. CLIGEN (CLImate GENerator) is a
stochastic weather generator to simulate 10 meteorological variables, such as daily precipitation,
storm duration, storm intensity, solar radiation, maximum and minimum daily temperature and wind
velocity and direction. CLIGEN has primarily been used to provide climate input for WEPP, WEPS
and ANSEWRS models. In this research we tried to examine and assess the capability of CLIGEN
for regenerate the climate data in the Zidasht station located in central Elburz of Iran.

Materials and Methods: To create the CLIGEN file the required monthly average data for
precipitation such as liquid precipitation, probability of a wet day following a wet day, probability of
a wet day following a dry day, maximum daily 30 minute liquid precipitation intensity, time to peak
of rainfall intensity in 12 class were collected from 2002-2013 of recorded database, while other
variables (max. and min, temperature, solar radiation, dew point temperature, wind velocity and
direction in 16 direction) were collected from 2007-2013 of Zidasht station. The time to peak and
intensity of rain storm was calculated by analysis of 165 storms. Finally, t student distribution and R
were applied to compare the differences between observed weather data and CLIGEN generated
data. Also, Nash-Sutcliffe coefficient has been used for evaluating of efficiency of CLIGEN.
Results: The results showed no significant difference between observed and generated values
(P<1%) for all of considered variables namely total annual precipitation, number of rainy days,
maximum and minimum temperature. Infacts the ability of CLIGN for average parameters are very
well. Moreover, the efficiency of CLIGEN for generating of the monthly total precipitation is well.
Also the obtained result from evaluation efficiency of CLIGEN by Nash-Sutcliffe coefficient
showed that due to the random structure of climate data production, using of this coefficient for
evaluation of result of climate generator will have misleading results.

Conclusions: Findings revealed that using of short local climate data to generate the long
appropriate weather data file needed for WEPP model is better than of using the similar station from
data base of WEPP. However, considering of short time series and climate variability more
researches are needed to elucidate the goodness of CLIGEN under Iran condition.

Keywords: Weather generator, CLIGEN, Efficiency coefficient, Mean maximum 30 minute
precipitation intensity, Markov chain, Zidasht
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