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Abstract

The estimation of minimum temperature, maximum temperature,
humidity and precipitation and al other climatic variables needs a range of
models depending on the time scales involved. In this research a comprehensive
models to generate minimum, maximum temperature and humidity based on
monthly mean values for TuzKhormatoo region were developed for 30 years
ahead .All these models were depended on a previous monthly data which were
documented for the period (10/1978-12/2009). The Stochastic weather generator
(SWG) models were used to compute the climatic variables by adjusting the
parameters appropriately for the future climates factors and then by using them to
edimate maximum, minimum temperature and humidity .It was concluded from
this research that there will be an increase in the monthly mean values of the
maximum and minimum temperature values of this region in the future. It was
concluded also due to the generation process that there is a need for highly
correlated climatic variables to build such model .
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Introduction the quantification of uncertainty as a

The historical climate record is result of climatic variability. The
inadequate due to short or stochastic weather
incomplete data records. One of the generators(SWGs) is the most
mgor gabs in the design and commonly used method to provide
operation of hydrological systems is climatic data for locations were
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weather data are not routiney
collected(Johnson et a.1996, as was
cited by JRemond et.al.2010).

Climatic data are frequently
needed to aid the design of the
hydraulic structures, to evauae
effects of watershed changes on
hydrology, water quality or erosion
or to asses alternative crop or range
management strategies.
Mathematical models of the physica
processes involved are often used to
make these  evaluations. In
addressing the response of these
processes climatic inputs it is
seldom sufficient to examine only
responses  to observed weather
events. Use of only observed
sequences gives a solution whichis
based on only one redlization of
climatic process. For some locations(
such as TuzKhormatooat )no
climatic data are available to make
desired assessment . It is desirable
to have capability of generating
synthetic climatic data with the
same statistical characteristics as the
actual weather a the generating
sample(Gene-Hua Crystal Ng et.d
2010).

In this research , method of SWG
was used to generate( min,max
monthly  mean temperature,
humidity) for TuzKhormatoo region
near Kirkuk city .TazaKhormatoo
region lieson(44° 65 N) and (34
°93 E) 220m S.L south of Kirkuk
and approximately north of Tikrit
.The historical data of this region
was documented on
(annua ,monthly,daily)  base  for
different periods, this data were
arranged after investigation of any
error records and discarding if any
exists.

Description  of
process:

The SWG used in this research
is based on the well known and
commonly used
WGEN(RIichardson& Wright
1984).By using a number of
parameters estimated from observed
data for monthly
(Tmax, Tmin,humidity), The model
traditionally generates the monthly
values of the mentioned variables for
30 years ahead after the process of
stochastic analysis for each climatic
varigble. This operation was done
successfully  and then the cross
correlation between these variables
in TuzKhormatoo region were found
and the corresponding model was
built by using the following
equation :

X, =AX  +Bx, ... @.
This equation was given by Mataas
as was cited by (R.Srikanthan .et a
2001), (C.Flecher et.d
2010)& (Malika Khdili e d
2007),where  X; is a (3x1) matrix
containing the current monthly
standardized values of Tmax,Tmin
and humidity and X is a&3x1)
matrix containing the previous
months standardized values of T
max,Tmin

and humidity andx; is a(3x3)
matrices of independent stochastic
components of the same mentioned
climatic elements and A&B are The
model parameters given by:

A=M Mt L 2.

BB" =M, - M;M, ‘M, ....(3).

Mo is(3x1) matrix of lag zero cross
corrdlation (LOCC) and My ig(3x3)
matrix lag one cross correlation
(L1CC),(R.Srikanthan .et a 2001)&
(A.G. Birtet.d 2010).Using the
above parameters after finding them

the generation
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by usng the above egs led to
generate a 30 years monthly values
of Tmax,Tmin and humidity then
the completion of the validation
operation on the generated data was
done later as will be described in
the next sections .
Description of recorded data

The  recorded minimum
temperature ,maximum temperature
,humidity and rainfall,solar radiation
data were documented daily from
period 1989-2009while the data for
period before were documented for
monthly base (Meteorology Office
in Tuz khormatoo) , (Meteorology
Office in Baghdad ) ,(Aldawoody
2003),there for the monthly mean
value for all variables were observed
as shown in figures (1-3) .
Observed Results

The Stochastic weather

generation for climatic variables as
it is well known requires a brief
analysis of climatic variables and a
good investigation about the auto
correlaion between these climatic
varigbles in order to ensure the
success of the operation of the
generation , this fact was ensured
due to this research  since the
analysis was done for other
variables rather than
max,min, temperature and humidity
such as precipitation and solar
radiation then the auto correlation or
the cross correlation  between these
variables were found and tested, the
most correlated variables were
found to be the max,min temperature
and the humidity in the
TuzKhormatoo region , Table (1)
expresses this fact by showing the
correlation  between the selected
variables the shown values in the
table express the recent time
correlation lag zero (LOCC)or M,
between the variables in the same

region which is TuzKhormatoo
(max,min  temperature,humidity)and
the lag 1 month corrdation (L1CC)
or M, between the same variables. :
Vaues which are shown in the table
(1) were used as was explained in
the previous section by using eg's
(2,3) to find the general parameters
of the TuzKhormatoo region model
,these parameters can be used for
other operations such as forecasting
for an other future periods and back
casting operation  which means
edimation the data for the same
variables for past times .The
parameters are shown below :

A=
0.3586 | 0.0657 | -0.0046
0.0820 | 0.3325 | 0.0298
-0.0564 | -0.132 | 0.2266
B=
0.9100 | 0.1255 | -0.0830
0.1255 | 0.9205 | -0.0822
-0.083 | -0.082 | 0.9430

As was mentioned the above
parameters were used to generate the
maximum ,minimum temperature
and the humidity monthly values for
TuzKhormatoo region for 30 years
ahead this means the monthly mean
values for the period (10/2007-
10/2037).The operation was done by
using a suitable computer order to
generate arandom series for desired
period with 0 mean and standard
deviation value equa to 1 .the
generated series were used with
addition to the observed parameters
to describe the real values of the
maximum, minimum temperature
and the humidity monthly mean
values by re-building the mentioned
varigbles series taking in  the
consider that the built series must
reflect the mean and variance of the
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past time series for each
corresponding variable .In the steps
above it was very important to
ensure the conformity in the
statistical properties and statistica
distributions between the generated
and actua or recorded data
(C.Howeet d,2005) ,this was
proved due to some statistica
tests.The generated series for the
three climatic variables are shown
in figures (4-6).

The three generated models for the
maximum and minimum
temperature and the humidity were
tested for validations of these

models. T-test succeed in Al

generated series.

F-test succeed for the
maximum and minimum temperature
only.

K olmogorove-Simrnove-test
for comparing the distributions of the
each generated variable and the
recorded one ,succeed in
comparison of the max ,minimum
temperature but failed in comparison
of the humidity.

Figures(7-9) show a comparison
between the recorded and generated
one of each climatic variables.

The monthly mean vaues of
maximum and minimum
temperature

with the monthly mean vaues of the
humidity for the period of (10/2007
till 12/2009) were used in the
validation test (above tests). By
referring to the above results it is
obvious that the SWG scheme was
capable to reflect the (max,min
temperature,humidity ) structure for
the future periods in this region and
the model parameters were highly
sensitive to the errors in the auto
correlation estimation.

Conclusions:

1-The generated scenarios
of the minimum temperature values
showed an increase in the monthly
mean values about 1.044 (the
overal mean values were 16.5,17.23
respectively for the recorded and
generated data) while the maximum
vaue for the recorded data
was=36.4,and =35.123 for the
generated data also the values of the
standard deviation were
respectively=9.82,9.78.But it is
important to mention  that this
increasing is so norma since the
statistical tests which include a
comprehensive tests on the mean
Jvariance, over al mean, overdl
variance, indicated to the success of
the mode! .

2-The maximum value of the
generated maximum temperature
value was = 49.67 while for the past
recorded data was 48 which means
also an increase of 1.0208 ratio and
standard deviation values were for
the generated maximum temperature
data was= 9.402,and for the past
recorded data =11.13 and the over al
mean vdue for the maximum
temperature  were respectively
=33.59,30.22 for the generated and
the past recorded data
this means adso an increase in the
maximum temperature values,
which is aso so normal due to the
high correlation  between  the
minimum and maximum temperature

3- The humidity generation
show a reduction in the humidity
values since the maximum value of
humidity in the generated series was
= 49.669,while the maximum vaue
in the past recorded data was=94 ,the
values of the means and standard
deviation were different dso  since
the standard deviation value for the
generated data =9.4029while for the
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past recorded data =17.94, the mean
values were respectively
=33.59,40.77.

4- the difference or the
reduction in the monthly mean
humidity values may be due to the
smal correlation between the
humidity and the other two variables
which are the maximum and the
minimum temperature values which
were highly correlated.

Notations

Max temp: Maximum temperature
Mintemp:Minimum temperature
LOCC:lag zero month  cross
correlation

L1CC: lag one month cross
correlation

SWG: Stochastic weather generator
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Table()
The LOCC & L1CC between all climatic variables
Variables | Min Tem& it salf Min Min
Tem& Max Tem& Humidity
Temp
LOCC 1 0.3258 -0.2334
L1CC 0.3811 0.1836 -0.1038
Variables | Max Temp&MinTemp | Max Temp&it | Max
slf Temp& Humidity
LOCC 0.3258 1 -0.236
L1CC 0.1834 0.3522 -0.0678
Variables | Humidity&MinTemp | Humidity Humidity& It sef
&Max Temp
LOCC -0.2334 -0.236 1
L1CC -0.1524 -0.204 0.271
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Figure (2) The monthly mean value for maximum temperature
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Figure (3) The monthly mean value for Humidity as
a percentage for (1978-2008)months.
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Figure (5) The monthly mean value for maximum
temperature values For (10/2007-10/2037)months
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Figure (8) The comparison between the generated and the past
recorded monthly mean valuefor maximum temperature.
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