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ABSTRACT: The analysis of drought or lack of water has any method. In the study was conducted
using Run Theory in to the define drought characteristics for the analysis of drought in the Hod district
in Chiang Mai province during 1954-2003 (50 years). To consider the threshold demand to be about
80% of the average of all the data. The study found that over 50 years the number of months of severe
drought 344 months is 57.33%, the dry conditions 55 times, the crisis of drought duration 10 months,
drought magnitude 806.73 mm, and drought intensity 134.45 mm/month. Therefore, the analysis
concluded that Run approach can be defined the nature of the drought. However, the nature of the
drought of the analysis is based on the truncation level. The truncation level to make the appearance of
drought changed if the truncation level near the mean the result will show the drought has a lot and
intense. But, if the define truncation level is lower than the mean the results will show the minimum and
mild drought. Thus, this point as a limitation of the run approaches another point to consider.
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1. INTRODUCTION

Drought is a state of dry weather. This is a
natural disaster, which caused by the low rainfall than
normal or not falls to the season. Cause water shortages
flora and lack of moisture. The severity of drought
depends on the humidity of the air, soil moisture
drought period and the vastness of space [1]. Effects of
drought are a gradual and not visible. Due to when the
precipitation deficit must take some time than natural
mechanism will affect the amount of water in the river
is less and was human suffering. However, when the
rains return, the drought is alleviate in the opinion of the
people. But no one knows exactly condition of during in
the deficit rain, which has affect the accumulation of
water in the ground water and how, that impact on water
in the river in the many months ahead [2].

Hydrological Research for Water Resources
Development in Thailand, which the analysis of drought
by the application of statistics to calculate the return
period is interesting and important issues as well.
However, the method is used to above analysis in many
ways. And how each is appropriate in terms of the way
and conditions or limitations on the applications are
different. But no to compiled a record of the
requirements and limitations clearly. Therefore it is
difficult for hydrologists at times it did not use the
appropriate method due to lack of comparable data for
each method.

For the study has been application of statistical to
calculate the return period of severe drought in many
places. Especially in Chiang Mai, which is an area,

which is drought regularly. Form the Disaster
Prevention and Mitigation Chiang Mai (2013) found
that the Chiang Mai Province has a drought total 18
district is divided into water shortage supply 8 districts
and water shortage in agriculture 10 districts.

Therefore, due to a drought in above, that has
studied applications Run Theory in define drought
characteristics. In order to analyze the drought in Hot,
Chiang Mai during the years 1964-2013 (50 years)
which is a district, has been the impact of the drought on
a regular basis.

2. STUDY AREA

Hod is located to the south of Chiang Mai that
stays away from the location of the city distance 88 km,
with an area of 1,430 square kilometers. The boundary
connects to another the districts are as follows northern
the Chom Thong district Chiang Mai Province, southern
the Om Koi Chiang Mai Province, east Doi Tao Chiang
Mai Province, and west Sopmoei Mae Hong Son
Province.

Hod is a district with a variety of topography.
The general characteristics are high mountains forests
conserved national park and flood of EGAT. This has a
flat area about 36 square kilometers, with a planted area
for farming approximately 89.5 square kilometers
(about 6.25 % of the total area). Forest area Of Hod now
also has abundance. With the completion of the
watershed a major river flowing through supply to the
farmland is Mae Ping River and Mae Jam River as
shown in Fig. 1.
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Fig. 1: Hot district topography

3. RUN THEORY

Run theory is the theory to use analysis of the
important parameter in the hydrological drought is when
both positive run and negative run. The positive run is
non-drought duration and non-drought severity. The
negative run is drought duration and drought severity.

The drought depends on the threshold levels that
define. If the threshold level is high the moment of
drought is large quantities and long time. If the
threshold level is low the moment of drought is low and
short time (Fig. 2) [2].

Q‘ A (Non-Drought Severity, WS)

(Threshold)

The threshold level approach has also been used
in the analysis of stream flow droughts form a daily
recorded hydrograph [3]. The approach is used to define
drought characteristic, drought duration and deficit
volume form time series of daily stream flow [4]. A
sequence of drought events is obtained from a stream
flow hydrograph by consider flow situations where the
discharge is below a certain threshold level, Q,; (Figure
2). Each drought event is characterized by its drought
duration (DL) deficit volume or drought severity (DS).
The truncation level is defined as a certain percentile of
the flow duration curve as was also used by [3].
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Fig. 2: Definition of the threshold level and method of Run Theory
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4. DATA COLLECTION

The study was to collect data of monthly rainfall
of Kaeng Ob luang station, Hod district, Chiang Mai
province in 1964-2013 (50 years) from the Irrigation
Department. To be represented in the analysis of
drought in Hod. From such data, when taken for the
analysis average annual rainfall has founded rainfall in
the area has decreased obviously. It is because; due to
climate change or other factors (Fig. 3), which makes
this the area the risk of droughts every year.
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Fig. 3: Trend of average annual rainfall in Hod district
5. RESULT AND DISCUSTION

In this study is used monthly rainfall in the
Kaeng Ob luang station, Hod district, Chiang Mai
province in 1964-2013 (50 years). In the analysis of
drought is used Run Theory and before the analysis will
transform the original data is standardized Z-scores.
These are use monthly rainfall in analysis in order to
Drought Characteristics clear. Drought Characteristics
in the study is defined used threshold demand 80% of
the average of all the data and a constant. The analysis
results for the period of drought shown in Figure 4
which shows the initiation, termination, duration,
magnitude and intensity of drought each time, and the
basic statistics of drought such as the mean and standard
deviation of the duration and intensity.

In the result that found the mean of drought
duration is 6.25 month/time, standard deviation 2.162
month/time, and the mean of drought intensity is 39.67
mm/month, standard deviation 21.317 mm/month. For
the analysis of drought at Hod district are as follows:
number of months as droughts is 344 month equal 57.33
% in duration 50 years, the dry conditions 55 times
(consecutive months of drought is the same situation),
the crisis of drought duration 10 months (Oct. 2008-Sep.
2009), drought magnitude 806.73 mm (Jan. 1972-Jun.
1972), and drought intensity 134.45 mm/month (Jan.
1972-Jun. 1972).

In the result will see that the peak of the drought
crisis does not happen with the longest duration, which
is critical of the duration, which was analyzed at
happening are different, the magnitude and intensity.
Such as max drought intensity will occur in January
1972 - June 1972 while the longest drought October
1998 to July 1999, with the drought intensity only
36.584 mm. /month.
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Fig. 4: Drought Characteristic
6. CONCLUSION

Therefore, the analysis concluded that Run
approach can be defined the nature of the drought.
However, the nature of the drought of the analysis is
based on the truncation level. The truncation level to
make the appearance of drought changed if the
truncation level near the mean the result will show the
drought has a lot and intense. But, if the define
truncation level is lower than the mean the results will
show the minimum and mild drought. Thus, this point
as a limitation of the run approaches another point to
consider. Another point to consider is that at certain
times of drought run approach will consider only one
variable is the amount of rain could cause problems in
the analysis meteorological drought, which is typically
caused by a common factor of rainfall and temperature.
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