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Abstract: The Impact of Climate Change on the Start of Wet Season Climate Change is the change in the start
of the wet and dry season. The start of the wet season is to be marked with a cumulative of 2 month rainfall. It
will be different in each catchment area. This number is often used as a benchmark of planting time. That is why
the beginning of the wet season known as the beginning of planting time. If planting start can be predicted, then
it may be some adaptation on cropping patterns.

The aim of research is to find the climate change based on characteristic of historical data, and then
predict the start of wet and dry season on the next time series period.The method is the model predictionof
Artificial Neural Network Back Propagation. The results showed that the initial season was shifted 2 weeks until
6 weeks. This study concluded that climate change causes changes to the monsoon in the next 6 years. The
impact of climate Change in the start of the wet season is the start of planting time. The reliability model is
80%.
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l. Introduction
In the short term, the aim is to predict the wet season and planting season to determine the discharge is
available during the planting season. Climatic conditions can greatly affect on planting conditions ([5]).
The science has been developing rapidly within the last decade, especially the Hydrological Sciences. If
hydrological science is followed by the use of technology, there will be very meaningful or itself and the
development of technology as well. The hydrological science can be used and applied easily in daily life ([1];

[7D).

In this research, it is called the start of the wet season when rainfall occurs 2 consecutive months with
certain cumulative. The value of cumulative data on each watershed is different ([3]). The Climate change effect
on the rainfall and either with the discharge in the watershed ([2]). This will affect the early occurrence of wet
season ([3]).

1. Research Method

The method used in this research was literature review and building model based on artificial neural
network. The model was verified towards a watershed area with similar characteristic (sub watershed of the
Bengawan Solo River), and the model to be applied to other sub watersheds (in The Bengawan Solo watershed).
The data are used in the model must be consistent. Consistency test is made by double mass curve. If the graphic
is linear line, then the data time series can be said consistently. Historical data must according to the model. To
determine the input data must be known in advance of data characters. The character data are determined by
autocorrelation test ([3]). Analysis of lag the time series data will determine to the pattern of data inputs to the
neural network ([4]).

The drought is analyzed based on calculating the water balance, by calculating the deficit condition in
the watershed ([1]). Analysis of the threshold is determined based on the probability ([8]). The probability is
according to the distribution function of historical rainfall data. Analysis of distribution function performed with
Minitab to find normal distribution or gamma distribution ([4]). The Selected distribution is used to find the
probability of rainfall 50% or Ps, (median) and an average rainfall (Payerage) ([8]).

The outliers of data are determined by statistical analysis. If there is, then this data will disrupt the
pattern formed by the model ([6]). If the data has been qualified, then it will build a neural network model ([7];

[3D.

This is an inference model of with input and output data of rainfall at a certain time ([9]). The pattern of

the input data is the part of character of the output data. The pattern of historical data is divided by 3 i.e.The
series of input data, training data, and output data. This model is called a Back Propagation Neural Network.
To find out the suitability of the character data output and data input performed statistical tests. Testing is done
by calculatingcumulative density function (cdf) and probability density function (pdf) the output data. The
surplus and deficit rainfall data are defined by a threshold. Based on the analysis of the run length can be seen
the start of the wet season on historical data and data on the results of the simulation model.
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1. ResultAnd Discussion
The requirement of the model is consistency. Based on that requirement, a statistical test was conducted
and showed that the data was consistent, so that the data was valid to be processed in the artificial neural
network model. The data had 24 lags which meant the period 1 of January 2007 was influenced by the period 1
of January 2006, etc. As shown in Fig. 1.

1,04
0,8
0,64

Ulhq/'jﬂmll.,',.llﬂ“ﬂh’
Foim [

0,6
-0,84
41,04

Autocorrelation

1 5 10 15 20 25 30 35 40 45 50 55 60 65
Historical data on series

Fig. 1. Autocorrelation of rainfall data based on a 1991-2008 (with 5% significance limits for author relations)
Furthermore, it was necessary to determine the distribution, from Fig. 2a and 2b, the AD value then to be
obtained. The smallest value indicated the right distribution was gamma.
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Fig. 2a. AD value of normal distribution of the historical data (95% CI)
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Fig. 2b. AD value of gamma distribution (95% CI)

Data in gamma distribution is shown in Fig. 3. The red line is a cdf function of rainfall data, and the blue one if
gamma distribution functions. The historical data has a valueof median 33.3 means that a normal height of
rainfall is 33.3 mm.

°
T

e
)
i

e
S

0,5

Probabilty
°
2

e
Y
h

0,2

0,04 - 2

[ 100 200 300 460 500
historical data on series

Fig. 3.Cdfof historical datafrom Gamma distribution

The dataoutliner was very distracting to the model; hence a reduction of dataoutlinerss was undertaken by
replacing them with the maximum occurrence of rainfall. Mathematically, the outline is determined by a value
which is greater than 1.5 by Q3-Q1 (where Q3 and Q1 are the value of quartile 75% and 25% respectively).
Some of outlines are shown in Fig. 4.
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Fig. 4.Boxplot of 3 groups of historical data comprising input, training and output data.

The result of thesimulation showed that simulation data have a similar characteristicof input data, shown in Fig. 5.
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Fig. 5. Data obtained from the model (real data and simulation data)
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Fig. 6. Cumulative cdf of historical rainfall 2 monthly data (by Gamma distribution)

Based on the above analysis, it can be seen that a cumulative probability of 2 monthly of Psq is 118, it means
that wet season will start if rainfall cumulative reach 118mm ~ 100mm. The result of analysis of historical data
shows a shift in start of season as is seen in Fig. 7 and Fig. 8.
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. 7. The graph shifts at the start of the wet and dry season
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Fig. 8. Prediction of drought by model simulation
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‘Pobs’ is the observation data of rainfall. ‘Psim’ is the simulation data of rainfall. The circle shows that the data
was not in the same time. It’s indicated that the time of that condition were moved (wet condition).

It means that the historical data indicate the start of season shift from 2 to 4 points or one to two months. The
result of prediction shows that the year 2011-2013 will be in dry. The result of the test shows thatthe model is
still valid until 80%.

V. Conclusion
The wet season will start when cumulative of 2 monthly rainfall reach 118mm~100mm, bothwet and
dry season in historical data shift 1-2 month backward.The result of prediction based on rainfall data show that
there does not exist rainfall (little rainfall along 2011-2012)
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