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1. The study of the water security index in the Nan basin

Data were collected from the Nan basin for the calculation of five water security
indices. The indices of the Nan basin were compared with those of Thailand (including world
data and Asian data). Then calculate the index in province level and prepared in the scoring
criteria for each side of water security based on the distribution of the index calculation. In the
final section calculates the index in the district and issuing questionnaires to survey the general
pool, water use in agriculture and adaptation. The selected sample areas were Muang, Tha
Wang Pha and Chieng Klang districts in Nan province, and developed the water security index,
define the definition, principle and scoring method for water security index co-operated with

Department of water resources in order to construct the method for water security evaluation.

2 The development of release rules from Sirikit Dam using multiple conditions

For the analysis of water release rules from Sirikit Dam, it can be considered from the
patterns of reservoir release. The release rules can be determined from the proportion between
the monthly release and effective storage corresponding to water year. The release ratio can be
classified based on the effective storage of the water year and probability which is classified
into five levels i.e. higher (Probability >= 0.9) high (0.9 > Probability >= 0.7) medium (0.7 >
Probability > 0.3 ) low (0.3 >= Probability > 0.1) and lower (Probability <= 0.1), respectively.
However, the improvement of release ratio cannot reduce water deficit. The reduction of water
deficit should be considered with water allocation rules. Water management will be more

effective and sufficient to the water demand.

The simulated storage obtained from the reservoir water balance model can be used
to formulate new reservoir operation by setting the lower rule curve at the probability of 0.2 and

upper rule curve at the probability of 0.8 in each month.



The objectives of the 2" year are set to be (1) to forecasts of precipitation and runoff
from satellite data, the relationship between the increase in forested area and runoff in the sub-
basin, development of releasing rules from Sirikit Dam on multiple objectives, (2) to simulate and
analyse water management and water situation under the existing and climate change
conditions and to simulate the options of water management strategies in the Basin, (3) to study
the water security index in the Nan basin and (4) to draft the proposals on the strategic water

resources management in the basin. The results of the study are summarized as follows;

The purposes of this project are to build adaptation capacity and risk management
corresponding to the future change and to provide solutions for the key strategic issues of the
Nan River basin. According to the result of the study in the 1* Phase, the solutions for the
following issues: flash flood, a decrease in runoff, water deficit, and water security analysis, are
needed for the Nan River basin. The analysis was performed by simulating options of water
management using the following data: 1) short and seasonal rainfall forecast, 2) the relationship
between an increase in forested area and runoff in the sub-basin, 3) rainfall-runoff model, 4)
flood model, 5) water balance model, 6) reservoir water balance model, 7) the simulation and
analysis of water management for water situation under existing condition and climate change
condition, 8) options for water management strategies in the basin such as water development
project plans of the government agencies (e.g. RID, DWR) that have not been implemented and
new options in middle and long period plans such as adjusting release rules from Sirikit Dam
using multiple conditions, proposing new flood retention area and other additional options. In
this study (2nd phase), the Yom River Basin has been combined as the study area because the
Yom and Nan River Basins are interrelated in terms of flood mitigation and water sharing. The

main results of this study are as follows:



3 The proposals for strategic water resources management in the Nan basin

The key strategic proposals are increasing forested area in the upper Nan basin and
adjusting the release rules from Sirikit Dam. These two proposals were found to help alleviate
the problem of water deficit for the entire Nan basin in both near and far futures. When forested
area was increased, the water deficit decreased 27%. When the release rules from Sirikit Dam
was adjusted , the water deficit decreased 44%. When combining both cases, the water deficit
decreased 54%. . Providing potable water supply (tap water) to reach all villages must be done
urgently. The strategic proposals for the upper, middle and lower Nan River basin are as

follows:

The upper Nan River basin (Nan province). The decrease of runoff in the upper Nan

river basin, War sub river basin, Yao 2" sub river basin and 3" section of Nan sub basin was
cause by decreasing forested area. When forested area increased, the runoff also increased
leading to a 27% decrease in water deficit. The prediction of precipitation and runoff using
satellite data can be applied in this area for flood early warning. There are other projects that the
government agencies have incorporated within their annual plan in order to solve the problem of

agricultural use especially in Nam Samun and Nam Haeng sub river basin.

The middle Nan River basin (Uttaradit). In this area, adjusting the release rules from

Sirikit Dam led to 17%decrease in water deficit. There are other projects that government
agencies have incorporated within their annual plan in order to solve the problem of flash flood
in Pad and 4" section of Nan sub basin and water deficit in dry season in Khlong Tron and

Nam Pad sub river basin.

The lower Nan River basin (Phichit and Phitsanulok). In this area, adjusting the release

rule from Sirikit Dam led to 61% decrease in water deficit. There are other projects that
governmental agencies, such as the Committee for National Water and Flood Management,

have incorporated within their plan and in order to solve the problem in this area.
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Executive Summary

1. Rationale
Nan Basin is a water basin which suffers from water shortage for various activities and
flood problem depending on the precipitation amount in the dry or wet year. Water sources in the
storage is not adequate for summer irrigation which induced water shortage in many irrigation
projects even there is a big scale dam in Nan Basin. Climate Change is another factor which may
affect hydrological conditions in Nan Basin. These need research to support driving Nan basin
development to tackle present issues and new risk in the future. One main study component is the
water resources study for strategic management which requires solutions to three main questions,
ie.,
1) Any change of inflow into Sirikit Dam from past, present, future under existing
conditions and future conditions of land use and climate change,
2) Any change in water allocation and water use for various users both in and outside
basin,
3) Future water demand and supply towards sustainable development in the basin.
The Strategic Water Management Study in Nan Basin set three year target to achieve
water supply and demand management in the future for sustainable development under existing
conditions and climate change to cope with watershed conservation policy, and water allocation
within the basin and to other basin and, for socio-economical growth
The study results in the first year can be summarized as follows:

(1) Siritkit Dam inflow, Storage and effects to water shortage, floods and groundwater

use
The land use change and precipitation change from the past play an important roles to
runoff change in the basin. The change caused more runoff and more floods in the rainy

season while caused less runoff and more drought in the dry season, i.e.,



®  Land use change happened in the basin while forest area shifted to be agricultural
area with the decrease rate of 2 % and upper Nan area is the most reduction.

®  Precipitation change in Nan Basin due to the climate change found that an
average annual precipitation in the past 30 year is 1,187 mm/year and will change
to be 1171 mm/year in the near future and 1292 mm/year in the far future.

®  Water storage in Bhumibol and Sirikit Dam, compared with present allocation
criteria and irrigation demand in Phitsanulok Irrigation Project, is insufficient and
expected to be more serious due to less rain and inflow to the dam due to climate
change.

®  Water shortage volume in the past is estimated to be 318 M cm in average and
95 % of water shortage is in the dry season and 5 % is in the rainy season. If
climate change situation is considered, more water shortage in dry season is
expected especially in the area of upper Nan (Samun, Haeng sub basin) and
Central Basin (Klong Tron, Pad sub basin).

®  The impacts from earlier rainfall and forest area decrease induced more rainfall-
runoff ratio and made faster and higher runoff pattern especially in the flooded
area such as upper Nan (Nan sub basin no 2, 3 (in the area of Nan Municipal and
Wiang Sa), and Central Nan (Nam Pad, Nan subbasin no 4) and lower Nan basin.

B Groundwater potential in Nan basin is estimated to be 1982 M cm annually and
the source ratios of surface and groundwater are 50:19 in the irrigation area and
97:3 in the non irrigation area. The supply source for domestic use is 66:34 from
surface and groundwater source.

(2) Role of Nan Basin for water use in the Central Plain

Inflow and release from Sirikit Dam in 30 year average found that inflow into the dam is
12,780 M cm while the release is 5358 M cm. The runoff through Nakornsawan, which is the inlet

to the Central Plain, is 11,440 M cm annually. From water balance analysis, water supply to the



Central Plain from Nan Basin is 40.5 % and if included water from Yom Basin, the ratio is 51.3 %
and the Sirikit Dam contributed 24.6 % of water to the Central Plain.
(3) Strategic management issues for Upper, Central and Lower Nan Basin
Issues for the Upper Nan Basin (Nan Province) is runoff decrease due to the decrease
of forest area ( in Nam Wa, Nam Yao 2, Nan subbasin area no 3). There are flash floods and
water shortage in agriculture sector in Samun and Haeng sub basin.
Issues for Central Nan Basin (Uttaradit Province) are flooding and flash flood in Nam
Pad subbasin and Nan subbasin no 4 and water shortage for agriculture during dry season in
Klong Tron and Pad subbasin.
Issues for Lower Nan (Phichit and Phitsanulok Province) are the modification of dam
operation to fit with water demand in irrigation area, water management scheme in the rainy

season (flood problem), retention area management and flood warning system.

2. Objectives

The study objectives in the second year is set as follows.

1. To forecast of precipitation and runoff from satellite data and to find the relationship
between the increase in forested area and runoff in the sub-basin, to develop water
release rules from Sirikit Dam on multiple objectives to cope with changes and for
future water management model in the Nan basin,

2. to simulate and analyse water management and water situation under the existing
and climate change conditions and to simulate the options of water management
strategies in the Basin linking with existing water development plan under new water
management tools,

3. to study the water security index in the Nan basin

4. to draft the proposals on the strategic water resources management in the basin



3. Approach

The study in this stage focused on the tool development for water management in Nan
Basin based on the strategic issues indicated in the study stage 1. Since the upper Nan basin
suffered from floods and land use change issues, this stage then developed the flood simulation
under the impact from land use change (using rainfall-runoff-inundation model and satellite
rainfall data) to be used as a warning information. The system can also use past rainfall records
(7 day advance) to predict flood hydrograph and flood conditions under different options of
rainfall pattern. The impact from land use change was studied from the relationship of flood
hydrograph and forest area in the main stream and field investigations were conducted in the
sub basin to see the change in hydrograph pattern and forest area. In the Central and Lower
Nan, there are flood and drought issues. The dam release rule was studied and modified to
reduce the flood and drought volume and events by using probabilistic inflow analysis and
ANFIS model. Water management data in the area were collected and analysed the
relationship of rainfall, upstream runoff and flood area to be used for future water management
modeling. Water situation in the basin was evaluated by using water security index (proposed
by ADB). The index can be used to compare with other water basin and other provinces within
the water basin and can also be used for future water resources planning. Water resources
development project list was gathered from various agencies and used as information for
preliminary strategic proposal setup.
4. Study results (year 2)

The results of the study are briefly summarized for each objective as follows;

1) The forecast of precipitation and runoff from satellite data, The relationship
between the increase in forested area and runoff in the sub-basin, development of water

release rules from Sirikit Dam on multiple objectives
1.1.  The forecast of precipitation and runoff from satellite data
The 7 day advance runoff forecast tool using satellite precipitation data were

developed. The calibration result of this tool using observed runoff data in 2011 shows the



correlation coefficient to be 0.90. This tool can also be used to predict the runoff data in 7 days
in advance in the main stream based using the past records of maximum, mean and no rain

precipitation conditions.

1.2 The relationship of runoff conditions and land use

The study of rainfall and runoff in the upper Nan river basin is to analyse the
relationship of rainfall, runoff and the percentage of forested area. The relationship of the
rainfall-runoff and runoff coefficient with the percentage of forested area in the main stream are
derived and the coefficient varies inversely with the percentage of forested area. The similar
trend is found from the selected sub-basin using the field observed data. The derived
relationship can be used to assess the impact of deforestation towards runoff and set up water
management options in the study area.

1.3 The development of water releasing rules from Sirikit Dam on multiple purposes

For the water release rule of Sirikit Dam analysis, the release patterns of the reservoir.
In the past was analysed using the ratio of the monthly release and the effective storage
corresponding to water year. The release ratio was classified, by the effective storage based on
the water year and by probability, into 5 levels such as higher (Probability >= 0.9) high (0.9 >
Probability >= 0.7) medium (0.7 > Probability > 0.3 ) low (0.3 >= Probability > 0.1) and lower
(Probability <= 0.1), respectively. However the improvement of release ratio cannot reduce the
water deficit, so the reduction of water deficit should be considered together with the monthly
water allocation rule. The water management will then be more effective and sufficient to the
water demand.

From the simulated storage data of the reservoir by water balance model can be used

to formulate the new reservoir operation rule by using the lower rule curve at the probability of
0.2 and upper rule curve at the probability of 0.8 in each month. The new reservoir rule is

recommended for future dam release rule.



2) The simulation of water management for water situation (flood and drought)
analysis under the existing condition and climate change conditions and to simulate effects of

the options of water management strategies in the Basin.

2.1 The relationship between runoff, rainfall and flooded area

The important factors to be considered which is the main causes of flooding are runoff
from upstream of the area and rainfall in the area. The flooded areas and runoff from upstream
associated with rainfall in the area is correlated in a linear relationship. The derived correlation

coefficient of the multiple linear regression is between 0.5-0.9.

2.2 Water deficit under the water management options

From the water balance analysis, the water deficits in existing , near future and far
future periods under the water management options: the land use change(forest area change)
and the development of dam release rules, are computed. It was found that the annual water
deficit in far future and near future will be more compared with the present period and on both in
land use change options. The water deficit in each sub-basin are as follows:

Upper part of the Nan river basin: The water deficit areas are in Pua sub-river basin,

Nam Haeng sub-river basin and Nam Sa sub-river basin

Middle part of Nan river basin: In this area, it can be categorized in 2 areas:

-The non-affected area from Sirikit dam release which are Pad and Khlong Tron sub river basin
-The affected area from Sirikit dam release) which is the connected area between Uttaradit and
Phitsanulok Provinces, upstream of Naresuan diversion dam.

Lower part of Nan river basin: This area is affected from the release of the Sirikit Dam.

The water deficit area are in the large scaled irrigation projects comprised of Naresuan, Phlai
Chumphon, Dong Setthi and Tha Bua Operation and Maintenance Irrigation Projects.

From the result of water deficit from water balance analysis under climate change, the
deficit area can be categorized into water deficit levels in each sub river basin. The high water

deficit area will be in lower part of Nan River Basin in existing, near future and far future periods
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because in some part of this area there is insufficient of water storage structure for large scaled
irrigation projects. During wet season, the water deficit will be in low level but in dry season, the
water deficit level will be in medium level in upper part and middle part of river basin, and high
deficit level in the lower part of Nan river basin in all periods. Considering annually, in upper part
and middle part the water deficit will decrease but increase in lower part. Water deficit in the dry
season will be the same as present on annual basis. In wet season, the water deficit in all parts
will decrease.

3) The study of the water security index in the Nan basin

In this study, we developed the water security index on a provincial level for Thailand
based on five key dimensions proposed by the Asian Water Development Outlook (ADB, 2007)
as follows: (1) Household water security, (2) Economic water security, (3) Urban Water Security,
(4) River Environmental water security, and (5) Water Resilience. The database used in this
study are within the period 2005-2011 from various sources such as Village Basic Information
(NRD 2C) by Community Development Department, Provincial and Metropolitan Waterworks
Authority, Water Quality Management Bureau, Pollution Control Department, and Department of
Disaster Prevention and Mitigation, Ministry of Interior. The water security index developed
could serve as a tool to present water situation/security in certain area, prioritize, and
strategically plan water resources development.

Overall, Thailand has high water security in three dimensions, which are household
water security, urban water security, and water resilience. However, environmental water
security and especially economic water security are in relatively low level of security due to the
large proportion of water use in the agricultural sector, which has relatively low added values
compared to industrial sector. For Nan Basin, the household dimension is very secured and the
environmental water security is above the national average. The economic water security, urban
water security, and water resilience are still below national average. Strategic plans should be

proposed to address these issues in the basin.
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4) The strategic proposals on water resources in the basin

The purposes of this project are to build adaptation capacity and risk management
corresponding to the future change and to provide solutions for the key strategic issues of the
Nan River basin. According to the result of the study in the 1* Phase, the solutions for the
following issues: flash flood, a decrease in runoff, water deficit, and water security analysis, are
needed for the Nan River basin. The analysis was performed by simulating options of water
management using the following data: 1) short and seasonal rainfall forecast, 2) the relationship
between an increase in forested area and runoff in the sub-basin, 3) rainfall-runoff model, 4)
flood model, 5) water balance model, 6) reservoir water balance model, 7) the simulation and
analysis of water management for water situation under existing condition and climate change
condition, 8) options for water management strategies in the basin such as water development
project plans of the government agencies (e.g. RID, DWR) that have not been implemented and
new options in middle and long period plans such as adjusting release rules from Sirikit Dam
using multiple conditions, proposing new flood retention area and other additional options. In
this study (2nd phase), the Yom River Basin has been combined as the study area because the
Yom and Nan River Basins are interrelated in terms of flood mitigation and water sharing. The

main results of this study are as follows:
(1) The study of the water security index in the Nan basin

Data were collected from the Nan basin for the calculation offive water security indices.
The indices of the Nan basin were compared with those of Thailand (including world data and
Asian data). Then calculate the index in province level and prepared in the scoring criteria for
each side of water security based on the distribution of the index calculation. In the final section
calculates the index in the district and issuing questionnaires to survey the general pool, water
use in agriculture and adaptation. The selected sample areas were Muang, Tha Wang Pha and
Chieng Klang districts in Nan province, and developed the water security index, define the
definition, principle and scoring method for water security index co-operated with Department of

water resources in order to construct the method for water security evaluation.
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(2) The development of release rules from Sirikit Dam using multiple conditions

For the analysis of water release rules from Sirikit Dam, it can be considered from the
patterns of reservoir release. The release rules can be determined from the proportion between
the monthly release and effective storage corresponding to water year. The release ratio can be
classified based on the effective storage of the water year and probability which is classified
into five levels i.e. higher (Probability >= 0.9) high (0.9 > Probability >= 0.7) medium (0.7 >
Probability > 0.3 ) low (0.3 >= Probability > 0.1) and lower (Probability <= 0.1), respectively.
However, the improvement of release ratio cannot reduce water deficit. The reduction of water
deficit should be considered with water allocation rules. Water management will be more
effective and sufficient to the water demand.

The simulated storage obtained from the reservoir water balance model can be used
to formulate new reservoir operation by setting the lower rule curve at the probability of 0.2 and

upper rule curve at the probability of 0.8 in each month.

(3) The proposals for strategic water resources management in the Nan basin

The key strategic proposals are increasing forested area in the upper Nan basin and
adjusting the release rules from Sirikit Dam. These two proposals were found to help alleviate
the problem of water deficit for the entire Nan basin in both near and far futures. When forested
area was increased, the water deficit decreased 27%. When the release rules from Sirikit Dam
was adjusted , the water deficit decreased 44%. When combining both cases, the water deficit
decreased 54%. . Providing potable water supply (tap water) to reach all villages must be done
urgently. The strategic proposals for the upper, middle and lower Nan River basin are as
follows:

The upper Nan River basin (Nan province). The decrease of runoff in the upper Nan

river basin, War sub river basin, Yao 2™ sub river basin and 3“ section of Nan sub basin was
cause by decreasing forested area. When forested area increased, the runoff also increased
leading to a 27% decrease in water deficit. The prediction of precipitation and runoff using
satellite data can be applied in this area for flood early warning. There are other projects that the
government agencies have incorporated within their annual plan in order to solve the problem of

agricultural use especially in Nam Samun and Nam Haeng sub river basin.
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The middle Nan River basin (Uttaradit). In this area, adjusting the release rules from

Sirikit Dam led to 17%decrease in water deficit. There are other projects that government
agencies have incorporated within their annual plan in order to solve the problem of flash flood
in Pad and 4" section of Nan sub basin and water deficit in dry season in Khlong Tron and
Nam Pad sub river basin.

The lower Nan River basin (Phichit and Phitsanulok). In this area, adjusting the release

rule from Sirikit Dam led to 61% decrease in water deficit. There are other projects that
governmental agencies, such as the Committee for National Water and Flood Management,

have incorporated within their annual plan and in order to solve the problem in this area.

5. Future recommendations

The study in stage 1 was to collect, analyse and synthese concerned data to
identify strategic issues of Nan River Basin which linked to the water use in the Central Plain. In
stage 2, tools development and the simulation of land use and climate change impacts to such
issues were assessed. The present water resources development plans were also gathered
and studied in the strategic issues indentified and the communication link with basin committee

was initiated. The preliminary strategic proposals were addressed from the above analysis.

The strategic issue on socio economics was discussed through the water security
index section in both national, basin and provincial level, though, the impact of water resources
management to the socio economic conditions was not yet conducted. In the next stage, the
coupling with socio economic element into water management model development should be
conducted to have an integrated, meaningful water management strategic proposals and

implementable for concerned agencies.
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A9I99 2-7 ANNULANANNTD9ERINT Iagegn TuiTaqiiuuarauARTeAnE N.1 8.1583 2.1

ARSINNT LUK, ALY AU STAUWN, 3.59N. %AMNUANAINDAFING LU %AMNUANFINTEAL
Tr P N F P N F N-P F-P N-P N-P
1.03 406.5 4135 453.9 197.2 197.3 197.4 1.7% 1.7% 0.015% 0.095%
2 1070.0 1057.9 1063.5 198.9 198.9 198.9 -1.1% -0.6% -0.010% -0.005%
5 1531.5 1489.6 1416.1 199.5 199.4 199.4 -2.7% -8.1% -0.024% -0.067%
10 18371 1772.5 1637.3 199.8 199.7 199.6 -3.5% -12.2% -0.031% -0.099%
25 2223.2 2131.6 1923.9 200.1 200.1 199.9 -4.1% -15.6% -0.036% -0.124%
50 2509.6 2402.0 2153.6 200.3 200.3 200.1 -4.3% -16.5% -0.038% -0.131%
100 2793.9 2661.2 23421 200.5 200.4 200.2 -4.8% -19.3% -0.042% -0.152%
AN91971 2-8 ANHNUANANNTB98RIINTT InagegaluilagiiuuazauARIasanItl N.2B 8.1083 A.965ART
ANSINNT LUK, ALLN. AU STAUWN, 30.59N. %AMNNUANAINDAFINSG LUA %AMHLANFAINTEAL
Tr P N F P N F N-P F-P N-P F-P
1.03 255.0 259.4 284.7 53.0 53.1 53.4 1.7% 1.7% 0.105% 0.676%
2 985.8 974.7 979.8 57.6 57.5 57.6 -1.1% -0.6% -0.069% -0.038%
5 1494.2 1453.2 1381.6 59.1 59.0 58.8 -2.7% -8.1% -0.169% -0.477%
10 1830.7 1766.3 1631.7 3-21 1.8 59.7 59.4 -3.5% -12.2% -0.218% -0.700%
25 2256.0 2163.0 1952.¢ 1.6 60.4 60.0 -4.1% -15.6% -0.256% -0.878%
50 2571.5 2461.2 2206.7 61.1 60.9 60.5 -4.3% -16.5% -0.267% -0.929%
100 2884.6 2747.6 2418.2 61.5 61.3 60.8 -4.8% -19.3% -0.297% -1.070%
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ARSINNT LUK, ALLN. AU szAU, 39N, %ANNUANANDATINS IUA %AMNUANFINTEAL

Tr P N F P N F N-P F-P N-P F-P
1.03 4443 452.0 496.2 38.7 38.8 39.2 1.7% 11.7% 0.191% 1.233%
2 940.2 929.6 934.4 421 42.0 42.0 -1.1% -0.6% -0.126% -0.068%
5 1285.1 1249.9 1188.2 435 434 43.2 -2.7% -8.1% -0.308% -0.866%

10 1513.4 1460.2 1348.9 44.3 44.2 43.8 -3.5% -12.2% -0.397% -1.270%

25 1802.0 1727.7 1559.4 45.2 45.0 44.5 -4.1% -15.6% -0.466% -1.592%

50 2016.0 1929.5 1730.0 45.8 45.6 45.0 -4.3% -16.5% -0.486% -1.684%
100 2228.5 2122.6 1868.1 46.3 46.0 45.4 -4.8% -19.3% -0.539% -1.939%

597 2-10 ANLLANANNTRsERINTT InagegalutiaqiiulazeaulAnteasnnil N.7A a.1ilaq 4. RAns
ARTINNT IR, ALLN.AUR sEAULN, 15NN, %ANNUANANDAFINS IUA %AMNUANFAINTE AL
Tr P N F P N F N-P F-P N-P F-P
1.03 5471 556.5 610.9 32.1 32.1 32.6 1.7% 11.7% 0.243% 1.570%

2 1018.6 1007.1 10124 35.0 35.0 35.0 -1.1% -0.6% -0.160% -0.087%

5 1346.6 1309.7 12451 36.4 36.3 36.0 2.7% -8.1% -0.391% -1.099%
10 1563.7 1508.7 1393.7 37.2 37.0 36.6 -3.5% -12.2% -0.504% -1.611%
25 1838.1 1762.4 1590.6 38.0 37.8 37.3 -4.1% -15.6% -0.592% -2.020%
50 2041.7 1954 1 1752.0 38.6 384 37.8 -4.3% -16.5% -0.617% -2.136%

100 2243.7 21371 1880.9 39.1 38.9 38.2 -4.8% -19.3% -0.685% -2.458%




2.3.2 wansenuradvIvianaInmsidasuulasmisldnauuasaninniainia

n) HansenuaNnnlasuLlainis N AL

v
a o

annanmnisilasunlasnisldnau delunisdneaieiididedayanisldnanlug

W.A. 2543 LAzl W.A. 2549 TeediansinansenuaasunyianFaiiausiuniadassuulainig
v

7 Auanari 2 1 ?ﬁlﬂ%ﬁﬁmﬁmﬂmzmmimwiamhummﬁuﬁzﬁuﬁﬂ TngnazeIAn WA
asuelandmsnisivagega fauanslugll 3-18 fuiflunaannissraesesuuusasitvion
Tnanudnlud w.a. 2543 SSunndmsnisivagegadesndnd w.a. 2549 Gudunaunainns
Lﬂ'gﬂuuﬂmmﬂ%ﬁﬁmﬁ@ﬁﬁﬁuﬂ?zﬁw‘ﬁfdmzgﬁuﬁﬂﬁﬂ?mmﬁMmﬁumﬂﬂﬁfm Tnedainm
Fdn Sunnudululing. 2549 daandntln.a. 2543 udtBananvinanndn uazitedesnis

a L a L'y

AgaunisaaszdannisuaumenludouseaBunuiiriouds 99naeiludounasnsiv
O ' & A . : 5 e = P A v o

1 1 nideaesiunluliasdouaesguin Aagdd 2-19 wudalan winwmideauiuiunis
Wrauiaudnesu tnetFunmavinlutl 2549 Hiiunmuuinndndn.e. 2549 flunauiannnig

o yala A Ay
wWasuulasniskinaurzanisanasaasnunil

2-22



)

1

<
7

10000 - -0
e 9000 - - 100
*
& 8000 - - 200
2 7000 - - 300
é |7l 2543 : 1,500 mm =
g 6000 - . pluil 2549 : 1,304 mm L 400 #®
> —— Bunauhvindl 2543 : 15,731 MCM~ ~+ z
%7 N [N
-g 2000 1 —o-iBsnanhiingl 2549 15851 Mem [y - 500 %
(o [} \
2 4000 | ! 600 =
[(ad
= ==
= 3000 - - 700
&
& 2000 - - 800
i3
1000 - - 900
R . ; . . . 1000
1 5 6 7 8 9 10 11 12
v ¥ 1 v
o 1 = a g 1 o
ﬂ) m@m‘zwwmﬂ?u'1mmmmmwummuuummqum
1000 0
900 100
=
,% 800 200
2 700 . = elufl 2543 : 1,367 mm ! 300
a \ s
@ |yl 2549 : 1,536 ! \ Ed
€ 600 - i mm ; \ - a00 2
2 —— Wnanfwingl 2543 : 1,790 MCM ! \ z
& 500 - . ' \ - 500 =%
= === 15uauihvirt 2549 : 3,010 MCM H \ é
"% 400 ! \ 600 2
< [ e
b= A
£ 300 700
[~
[
& 200 800
lc)
100 900
0 . . . 1000
1 5 6 7 8 9 10 11 12
v v 1 v
° ] o A ! o
1) cmn@:wummﬂ?mmmmmmwuwmunmwm@um
5000 - -0
4500 - - 100
=
£ 4000 - - 200
5 1] 2543 : 1,521 mm
2 3500 - o - 300
@ |yl 2549 : 1,4 2
€ 3000 | uil 2549 : 1,465 mm L a0 3
2 — 1Bananhving 2543 : 12,167 McM =
.£ 2500 500 £
sl ——- 1Bunanhvingl 2549 : 11,195 MCM c
= 2000 600 (F
£ 2
£ 1500 700
€
& 1000 800
@
500 900
0 1000

wv
a
~N

8 9 100 11 12

o !

X 8
A) N@ﬂ@mmmﬂ?mmmmmmwumﬁquﬂmwmqum

2-18 NANTTNLYBILTNNUYING94A(Peak) FatnviaNannnIsasuLlaanslan

q

3 1 v
A A C]

YDINUNQNUIUNL

q

2-23

a

M



50
45 | —=-2549 -~

s,

40 1 — 7543
35

lwagodn, av.a/3ul
[ N N w
(92} o (9] o

2ASINT
[ay
(9] o

1 2 3 4 5 6 8 9 10 11 12

7
[ 1
T~ )

) NILNYINUEeMUL IR IN N A UL LTRIgNN

N
[}

~
MW IN/A.
[
[} [o]
L

a

[N

>
L

, au.a./
=
N

lwagogn
=
o

aaININI

o

1 2 3 4 5 6 7 8 9 10 11 12

.

a
A0, GHE Nty

lnagean

aaIINII

o

0 T T T T
1 2 3 4 5 6 7 8 9 10 11 12

1 v

A) NI IBSNUNEIUN AT DIFHTN

[% v
A I o

= 5 . | I = Y PN = |
gﬂ‘l/l 2-19 nlivinuisniagAatinanannsilasuilasn s N AL asN LN a NN Lnw

q

2-24



1) nansznuaINnsilasuilasaningienie

1
=

(A a s Aa X T = e &
NANTLNLABIUTHIUVINNAATIZUHANIAATURNAIN NI At UL AeEa s unanEAau

v
a & o | a X o

A dl % -dl i/-dl % 1A a
A N1silasuulasresngnia NaNAUNIT AR aIN17 N AURINT TN I NN AT LN

v ' [
o =

UFHNUIRNNINTY AINN193LATIETAINAR TUNUAT A UL, B9 UNa LA YA LA Ta NG NN

A9 2-20 waznsmiiavin 1 uidog Asg 2-21 TaeiniBunnuinvineasiinaauluig 3 W

=b.

FaNa1q TAtdANI99LLNE1NTRAAUMEAN NIFLATIZUIELAAY LFa e Ui ussI1anaull

W.A. 2536 UATUAILIN.A. 2536 Tenudnludiunuaesguuannautn.A. 2536 Hlsunmunmin

lRAgIgARY U szHNUABUAIINAN F9rLfFHN0N 2,000 A1 AU.N. WANAIRINTIN.A. 2536 AUd

a

flaqiiutFunninvinedsgegaegnlszuinimneunsngian AoatlFunm 3,000 41w au.u. lu

kT

A9128949UN AR NN TN N YA gegRe s R Ui WENEY FaeTun 400
4 ' o = =K o = % 1 dl |dl A
a1 AL, WANAIAInTw.A. 2536 aunailaqiudiuinunvinefegegaagndszunniiney

Aman AoatFunn 500 811 auH. wazludcuraddaua 19 Teg NI NI Ag9d R

'
1

atNlszanniAaunA AN AoatfTH 1,900 A1 ALLN. UANAIAINTIN.A. 2536 Aaunilaqiiy

kT

4 i 1
nnmvinedegegeegnlssunnimeuiuenau foefiunn 2,400 1w au.s. Tnawudniinis

¥ v 1 v
o o A o

= 5 g X = = X 2 & A 1
RAUTANLTUIUUIYINTITULA LN UTUUNNINTUTY 3 WD TIRAULUAININANTENUTINAIN

Usnaunanizaauinliinanisiaenaesggniauaznisidasuidlainisldnaunnlilsuam

UMRLBNUgeqA(Peak) NINTU

2-25



10000

-0
s 9000 - - 100
& 8000 - 200
3
2 7000 | s gluf] 2522-2536 : 1,500 mm - 300 3
€, 6000 | ™= sluf] 2537-2551 : 1,304 mm - 400 :
23 —Bunaninvintl 2522-2536 : 15,731 MCM ,'\\ =
-€ 9000 - ymyaniwvind 2537-2551 : 15,851 Mcv \ - 500 _g
— [
°£ 4000 p L 600 S
5 £
=~ 3000 - 700
&
& 2000 - 800
&
*® 1000 - 900
0 1000
1 2 3 4 s 6 7 8 9 10 11 12
v v 1 v
o ] o A 1 o
n) NANTENLUBNLTHNI NN TBINUN AT UL UL I NEN
1000 - -0
900 - - 100
=
S 800 - 200
<
i [ L
2 700 | s glufl 2522-2536 : 1,367Mm ] \ 300
@ \
€. 600 | mmm glufl 2537-2551 : 1,536 mm I,' \ - 400 :
_E’ 500 | —WEnauhvingl 2522-2536 : 1,790 McM :" \‘ I soog
o ——— i x . 1 \
g 200 - WBunaninvingl 2537 2’5_5\1 13,010 MCM ] |‘ | 600 (é
- \ -
£ 300 \ 700
(= \
e \
& 200 \ 800
i@ “
100 X 900
0 T T T T T 1000
1 2 3 4 s 6 7 8 9 10 11 12
5 X 4, .3
°IJ) m@ﬂi:wmmiﬁimmmmmmwummuﬂmmmQum
5000 0
4500 - 100
s
£ 4000 - 200
< : .
3 3500 | |yl 2522-2536 : 1,521 mm 300
z || 2537-2551 : 1,465 mm =
€ 3000 - . - 400 =
E; —Funaninving 2522-2536 : 12,167 MCM =
i } | =
-§ 2500 7 ___ \myeushwindl 2537-2551 : 11,195 MM 500 §
‘% 2000 - 600 (@
= A
£ 1500 - 700
£
& 1000 - 800
@
500 - 900
0 . . ‘ . ‘ . . ‘ . . 1000

1 2 3 4 5 6 7 8 9 10 11 12

5 X ' o8
A) N@ﬂﬁ‘ﬁ/]ll"ll’ﬂﬂﬂ?‘ﬁﬂmuWVI')N"IIﬂQW%VIZdQUQ’N"H'ﬂQ@’N‘Lﬂ

5191 2-20 uANIENUBEILENUYINGIqR(peak)FiatviananMsABuLUasan Ny ane

¥

T~ dl J 90/ 1
VENNUNYNUIUTY

2-26



2

1

=
14

40

--- 2537-2551
2
= —— 25222536
=
«
=
2
@
3
e.
©s
@
=
]
c
[
-
13
1 2 3 4 5 6 7 8 9 10 11 12
5, A ' X A, .5
n) ﬂ?’W\IM’W]’]MM\?MMQH?@QWHVI@’Ju‘].lu“ll’ﬂ\‘iﬁgﬁ\lu']
20
18 ,"\‘
z A
€ 16 FAR
c ' \
E 14 ! \
3 --- 2537-2551 i 1
. 1
a 12 ]
@ /
g. — 25222536 !
©s
@
=
-
c
=
-
33
0
1 2 3 4 5 6 7 8 9 10 11 12
5. 0= | X 4, .Y
1) ﬂﬁ‘qwquqﬁu\TMU’)ﬂ‘ﬂ@\TWNVI@quﬂZ\]']\?‘IJ@\T@'QJU']
40
35 /r\
= --- 2537-2551 /
!
£ 30 ’
& ,,’
2 25 —2522253
@
& 20 -
s
S 15 -
=
E 10
3 |
0
12 3 4 s 6 7 8 9 10 11 12
5.0 | X A . .7
A) ﬂ?ﬁV\lmmuqummm\iwummummm@'mm

2-21 naltvinilambesetinvianainnisnlasuilasaniwglainiavesivg

2-27

1
=

nga

v

1141



2.3.2 AMNREMIURANANITIIUNVIN

[ %

annisdnsaadeyantnid@eeiiinauainmanisaiinienidnAnye lueAnieiund

o

[ %

AAIQNUNIUIU TIATALAGNAINTANART Nrnylan amsAnat uaziny arunsnaglau@anie

¥ i 14 i !
Angnnasreusazdndnluiunguiui am19199 213 wudn U woe. 2538 1 futliifia

v
%

ANNALATINIULINNGA HANUNRLNNEIINTIRY 3,634 A7.NN. 78909 WTIUT W.A. 2549 HNUN
Revng 424 f.NN. wazD WA, 2545 HNUMAENg 1,829 Rg.nw. AINa1AL Belull 2538 Sandn

Ao ' a A o o aa o = = )y
VINH@WWWQWNL@HV']EQ\?Q@ AR QQMQ@WQM?NV’]Q']NL@EMWHQQQQ 873-36 /a1UUN ?@Q@QN’]Lﬂu

o v A = a % dl a a a d? ] T a 5 o AI
@\TMQ@WH%IZ\]T] UAMULAEUNE 298.37 QI1ULN ‘Emmnmmmemmmmuslm&l%mmuﬂum

o

ansnsnuzilazTamd T9a0NAMagany 772 AuUm wenaNtENAINANIENUDNAN N HAINITH

FANFaunaDe 633 A1uUUM TeiaRasnANdaunalusen 10 TREUNY wuqn T
2549 uliifinA@annaguusaiga HAna@annagand 828.63 A1uum uAdIning

dszauiugnniagegn usmdniiunlan Lmzfqmﬁmﬁ‘EmﬂmmLﬁwmimmqmmﬁjuﬁﬁmu

v
= 6 ©

Aoz iinIUAUNIANNTINEAT 909 329 AULNN LARASYAAIAINHIALUIEANLUANITOIN

1 %
=

VianAsgL 2-22 uaz 2-23 saulenaifFaumauaniniunuivioslununguiniiulul 2538 1

2545 uaztl 2549 AgLln 2-24

1600

i W iioas
1400 - ivaflan
i B onsann
1200 [ \
[ W
E =
2 1000 L
B i
3 i
S s00 - —
- i e
= i
£ 600 f--
=8 i
400 f--r
" |
—_—
0 T — T | . | . - T — T
2338 2539 2540 2541 2342 2545 2349

] v
5191 2-22 yaArANBRMIEAINIMANIITYION

2-28



500000 560000 620000 680000 740000 800000
’ 1 = 1 1 1 1
\ AT Y
: J N N
M A ) ;
Y2 ! b/ {
L 7 A 2
‘~7 .'I | r\_"’"‘/{
\ \ A
e { [t
\ ‘l {J \ (/2
{ | P
i { ) ansegn |
\ e/ \
\ \
| a )
[=} A "" o
O \ —
( 5
§ —~ é
& | \ S ‘] I
i AU
\ ( ’
)
/ L o
AR ‘f) \T
B if
| ] - 9
/
’,/J —_—
| 3
i a.811h4 Y
,«m!“_ ® —~/
\ / A.ung
\ J/
o i { ® 71 o
S | i —t y.
§ \ AR ente AP §
2 Y b ' Q
N : // f ~
. - /-‘(\J )
\ . -
3\;
r ( =3
] | ! ﬁs‘nma g
N 7 = §
"/ ; v S
~ _ algy |
[ ® {
o \ T I o
84 | - i 2 rs
3 W A -~ 3
@ o ¥ { B @
h f 2 i,—’\"/
‘\\ \ “
\ N
A\ i
@ S
\
~
{ J
'\f | ‘/,J
! Nl o YY) o
L (ot AR ELNAAIAN L
FJ 2
Eil Bl ®  Swuin
Q ) N [=]
g4 5 ¥ -8
g |\ . C3 Ffsivian w.e.2545 g
& i \ z
Fo) Xl
e {7 4 fiufitivion w.m.2549
PUIANUNUININ i b
X 4%
W.A.2538 3,633.7 AT.NY. [ WUNUINIH W.A.2538
P =
WA.2545 4237 AR.nd. [~ W R \ ( ¢, dauapdin
b | X S
W.A.2549  1829.1 AT.NY. CS SR 4
1
¢ S
T T T
500000 560000 620000 680000 740000 800000

519 2-23 WReufenan i vias g

mmmmu’luﬂ 2538 1l 2545 wazil 2549

2-29



0€-¢

AN597 2-11 @gﬂmmLaﬂmm’mﬂmﬂﬁmmLwi@zﬁwéfmiuﬁuﬁ@juﬁﬁmu
1l Wi - . - A . - o .
AMNLALIN AT UTIAUAENTWERY YAAIANN AR ENE$IA (FUL™)
w.d) | dszauns *
AIUIM suganlasuAuLAansau FIHTANLN uidemne A |audadnd| Arums X 59N
ATALASY AU Anel ATALASY AY WAy | wedu | meinuas sz |snansouilse

2538 Uy 28,442 109,717 4 110 652 20 47 19.76 0.45 0 117.92 138.13]
@mﬁm 31,358 81,449 13 - - 6 - 24.36 2.31 0 78.73 1054
W‘Hﬂéi@ﬂ 47,233 208,846 19 103 486 2,300 6,658 132.68 1.46 0 164.23 298.37
Napg 70,586 294,503 40 1,143 4,476 3 13 455.79 6.12 0 411.45 873.36
EREN 1,415.26
2539 atn 17,398 75,596 - - - 14 - 0 0 0 5.09 5.09
fqmaamn 28,400 95,328 - - - - 6 0 0.23 10.07 23.32 33.62
fwylan 47017 157,172 1 - - - 67 0 0 0 10.04 10.04
NamT 42,272 210,355 12 153 615 - 6 481.16 0 11.64] 14.84] 507.64
39U 556.39
2540 1 38,179 139,066 1 - - . - 3.04 0 0.71 22.55 26.3
NIRRT - - - - - - - 0 0 10.07 0 10.07
W‘l:méi’&ﬂ 16,916 63,604 - - - - - 11.92 0 2.91 36.03 50.86
Wams* - - - - - - - 0 0 11.66 236 35.26
39U 122.49

wnee : * mudndoutesiuiguiniuluandmdniansddeyayariauidameminiu 59% sesafianudaniaianue

a0 ¢ diulpanniasenisussmignnaisatian-aniniu , nantaiseni 2548




Le-¢

1
a

A9199 2-11 dgUAnndsrnaaIngnnaitvesisiayaamdn lununguiiuiu (se)

E i AMNLRLM LA UTIALASNSNERY NAATANNLAEINERF599 (R1ULn)
w.a) | Uszauns *
AU sugsnlasuAnuLFansau FTIHTANLN thudene A |audaded| aunis A 59
ASALAS AU ANgl ASALIASY AU MANAT UN9EU | nsinuems szne  |asnsmise
2541 1 8,259 31,874 - - - - - 1.44 0.08 0.07 6.39 7.98
@mam‘ 3,733 1,359 - 122 688 - 57 1.25 0.05 0.22 22.22 23.74
Auylan 604 2,548 - - - - - 1.04 0 0 3.18 422
NARg* - - - - - - - 1.21 0 0.01 10.9 1212
EREY 48.06
2542 14U 37,852 150,606 - - - 4 356 26.84 0.99 0.04 36.71 64.58
NIRRT 5,603 18,662 - - 1 - - 0 0 0 59 59
‘W‘Hﬂét@ﬂ 1,126 4,566 - 1 5 - - 18.55 0.04 0 13.57 32.16
NART 27,050 29,519 5 28 0 0 2 73.83 0.39 0.24 2277 97.23
EREY 199.87
2545 LT 3,131 10,551 - - - - 20 - - - - 8.51
ANTANT 835 2,287 - - - - 2 - - - - 18.72
W‘]:m{l:@ﬂ 69,124 196,841 15 69 220 - 32,056 - - - - 161.3
Napg* 88,387 320,244 18 5,867 620 - 4,100 - - - - 508.23
EREY 696.76

wnee : * mudndoutesiuiguiniuluandmdniansddeyayariauidameminiu 59% sesafianudaniaianue

a0 ¢ diulpanniasenisussmignnaisatian-aniniu , nantaiseni 2548




ce-¢

1
a

A9199 2-11 dgUAnndsrnaaIngnnaitvesisiayaamdn lununguiiuiu (se)

E i ANMNLREMN LA UTANUAENTWERY NAAAMNL RN ETIA1599 (RruLn)
w.A.) | dszauns *
AU sugsnlasuANuLFansau FIHHTANLN thuRane A |audadnd| Aunis A 59U
ASALIASY AU ANel ATAUASA AU Vana 189U | prsinumg tlgzng | ananguilss
2549 W 47392 167,707 2 16 6,060 48.08 64.28 7.40 119.76
ARIART 7734 32,502 416 3,809 308.0
W‘]:m{l:@ﬂ 28,020 50,653 12 106 331 2 5 280.84 20.85 21.05 322.7
Namg* 22,587 82,720 18 6 - 1 2 78.1

EREN

waneing : * ndndauzesiuiguinivluandminianslddeyayamanuidamewiniy 59% 1eeyaAanudaiariomn

0 ¢ dFudlpanntassnisussmignnsisaninen-auntimg , nenTaiseniy 2548



>
SRULIN

-

NAAIANNLFAINS

Q

NAANANLRE NS, RNULIN

250 180
160 -
200 £ 140 -
£ 120 1
150 - y=7E_13X4.455 o - | y=4E-05X1'945
c 100
100 - w® 80
2 60 -
&
50 - £ 40 A
% 20 - £
0 T T T 0 T T
0 500 1000 1500 2000 0 1000 2000 3000
ansIn1slua, au.s.Aud
ang1nslua,aua. A
n) 2.1471 N.1
a 4
1) 2.2ATAMAN N.2B
500 1400
450 -+
1200
400 - §
4 = -
350 _ . ag; 1000 .
300 . g 800 -
250 A 2 008 ig y= 4E-07X2'832
200 1 y=9E-08x* 2 600 U
[ad
150 - £ 400 -
100 - @
2
50 | 200
0 T T T T 0 ; . . :

AnsInTlua,auN. AR o &
ANgINISInR,aU.N. AR

A) A.Wmnlan N.5A 3) a.fams N.7A

a o o 6 o [ 1 a dl a é’ a
gﬂ‘i/l 2-24 ﬂfJ’]N@NWMﬁ?.I@\‘i@ﬁ]?'\ﬂ']ﬂﬁ@ﬂllﬂj@ﬂ']ﬂQ’]NL@HﬂWﬂVILﬂﬂﬁIuWN

2-33



2.4 AaMWNIFIIALARUUN LU NUNgNUUIY

- - do. & 4. ¥ d . e
a1nNn19AnETvludouaasTunudun lununguun Seatusninlidiaseiiu

13 o v a c 2/%’ A a ! % ¥ o s dw dl
ﬂ?mmt]uhmimmmLmﬁwmﬂmuwmwmmmLmﬂzﬂﬂumummmmunumumwumu

q

v
| o

Pneiag TN uNaNtIue ke ludiuaednisaLATILiANNARINIT1IN (Tananasnaaziaanly

q

NIARUIN A) FINDINTALATIEANAALN TaalFuUUe1a89 MIKE BASIN Fiasiziansatinlu
WUNGHUNUIY (AAAILITagAlUAIANWIN A) TAINNNIIATITANAALNAINGD THNaT8Y
nsaauAaungeiiisluilaqiu uazeuiradulng sndseuiandulna Asgli 2-25 taadinng
s v o = v o .y | =<
auAauti lugguasiusetiAlndireaiu uaznisrnueauluggruiAtieandinn daile

= ?:/ = o [ ¥ ' o v %I !
L‘LE“EIULWEUVIQIM@@B‘]ﬂU@HWﬂm@u&Lﬂ@LL@ﬁVLﬂ'ZQ Wudn aunAnaulnaln1saNaLAaUININNGN

v Y !

v
aan wazluewnAndulnaninisanaLAaulnuinndn lueAnduiyL wAfdeieandnlueuiAnei

& gauanarniansanluglutuaesaynsunaiude §aa1u1303iAszinisawaauLnly

3

X Ao S0 = < o
TIEHNUNATLAN

dag lunungurinuuld Aagiin 2-26 D 2-28 FadATzieanu U URA LA

a

b

1 A v
a A o

Tunungua s wudn Nuindnisanawaauitgsulnnilununnanssesvungalseniuia
RN A R SRR S S Y o4, ¥
TuAnaNuazaunalun aruAn lddunasdn Wy AunaesguuniiauasNunguuIAaa Ty

'
a

TuNunguiumAauaIa

AINHATBIUTHIUNITTIALARUUINILATIZHANNULUANABIANAAUITY  THTINHN
v
AesraALrasan1EnIsIaLAaull taglFgnsBanmeiannsneeunnsANEIa LA L

auinlull 2549 apansuninennatii 6l

13NN ALAALADL BN U NARINNT  22FLUBNENIZUALARLLN

0% TadanaLAauin
$4agnin 10% Tiasl
10 4 20% 1unans
NINNIT 20% b¥alal

AINNIIUNNUFTAINANIATIENANIIZN1TVIARARULBIUAREGNTIA1T7 Aaudndly

¥
= 1

. °o o g = ! i O N T
ANTNN 2-12 FANTUAN1IZNIUNALARLULINT 8L wmﬂwummmLm@ummﬂum@ghwumm

q

2-34



tndudouaransluananeuninazluauiansulng sauisautandulna siatliilasanninui

LAZANINST 2-13 z%w%umquma‘mmm@uﬁﬂuq@ﬂu Imﬂmuslmgmﬂumquﬁmmmeuﬁ@ﬂ
1ueRn197 2-14 z%wi”mqum@mmLmau{iﬂuq@LL&Q %a"luzﬁ'fmm@q@;uﬁﬂmumuuuu@:
zd'suﬂmqﬁ'mimmm@uﬁ’mfﬂumquﬂmﬂmq FalueAnuazeuAn dquﬁuﬁ@juﬁﬂmu
mu@m@fﬂumma:maﬁmmLm@u{iwmn FalueRnuazenIAR fMILAHUANANTlEARTL
aunarsulnduazaunandulng Famsned 2-15 i 2-17 Telugauresnsmauaauseiinudy
GLuﬁuﬁmuuumefmﬂaNmmﬁuﬁ@juﬁﬂ fnstaunauanas udluitudauanedinisnaunau

WY Andungeluia 3 WURENTRLRARLARAY WA MTLEgUAMlaniUNIITIALAALIET]

2-35



BunaaaLaay, 11U au.u. 1BunaaLAaY, 81U /1.,

BunaaaLaay, 11U au.u.

1000

900

800

700

600

500

400

300

200

100

250

200

150

1000

900

800

700

600

500

400

300

200

100

1 .o cececececdumen ..
N N~ o N~ N N~ oN N o N~ N N~ o N~ o N~ N N~ N N~ N N~ N N oN
oN oN (50 [50] < < v v © © N~ N~ o (o2 [} o o o ~— oN o @0 [30] <
n n n n n n n n n n n n n n n n o o © [<e] © [<e] o o o
oN N oN oN oN oN oN oN N oN N oN oN oN oN N N N oN N oN oN N oN N
v
) @ 1n3edl
. 1 Y |
N N~ oN N~ N N~ o N o N~ N N~ oN N~ N N~ N N~ N N~ N N~ N N~ N
N N 32} [3e) < <t 0 n © N~ N~ © o D [e2] o ~ — oN oN [32] <
e} e} e} el e} el el e} el e} e} e} v Yol o) Yo © © © © © © © © ©
N N N oN N oN N N N N N N N N oN N N N N N N N N N N
v
) ANTNNNTUIA AR ME) AEU
19
TTTTTTTT I T IT I T I T I T I T I T I I I I T IrTIraT
N ~ o N~ o ~ o N~ o N~ ~N ~ o N~ N N~ N ~ o N~ N ~ N N~ N
oN N [32] [3e] < < Yo} v © © N~ N~ [oe} [} [} o - b oN oN (3] [3e] <
e} e} e} el e} el Yol Yo} v e} e} e} v Yol ') Yo © © © © © © © © ©
N N N N N oN N N N N N N N N oN N N N N N N N N N N

v
° ¥

A mmwmimmLmauuﬂuq@um

~

'
a

5191 2-25 annnisznauaautin luiunguniig eae Taqiiuuazueuam

2-36



2150000

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1760000

560000 600000
1 1

650000

760000

200000

_- 1.5 = 24)

o

ar a
yanual

UIALARLLIN

A Au.u A

—‘ ‘0-0.05

E 0.05-0.2

‘ ] 0.2-0.4

E 0.4-0.6

L,

. | %
NIe

-0.6-1.0
- 1.0-1.5

- 2.0-4.0
- 4.0-8.0

P 4 ~

sws gy 0N =
AR

L (. Iy
. “

5 [

- 8.0-12.0
- 12.0-20.0

L

550000

600000

700000

750000

200000

2150000

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1760000

5191 2-26 nsaauAsuteaneT lullaqiiuaeusazA sl

2-37

1 %
g o

nguu

114714




2150000

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1760000

—- 06-1.0

_- 1.5 = 24)

_- 4.0-8.0

560000 600000
1 1

650000

760000

200000

o

ar a
yanual

UIALARLLIN

A Au.u A

—‘ ‘0-0.05

E 0.05-0.2

" 10.2-0.4

E 0.4-0.6

L,

. | %
NIe

- 1.0-1.5

- 2.0-4.0

P 4 ~

sws gy 0N =
AR

L (. Iy
. “

5 [

- 8.0-12.0
- 12.0-20.0

L

550000

600000

700000

750000

200000

2150000

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1760000

519 2-27 naraueauted el lueuersdulndvesusazsinualui

2-38

! %
A o

nauu

11414




2150000

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1760000

—- 06-1.0

_- 1.5 = 24)

_- 4.0-8.0

560000 600000
1 1

650000

760000

200000

o

ar a
yanual

UIALARLLIN

A Au.u A

—‘ ‘0-0.05

E 0.05-0.2

" 10.2-0.4

E 0.4-0.6

L,

. | %
NIe

- 1.0-1.5

- 2.0-4.0

P 4 ~

sws gy 0N =
AR

L (. Iy
. “

5 [

- 8.0-12.0
- 12.0-20.0

L

550000

600000

700000

750000

200000

2150000

2100000

2050000

2000000

1950000

1900000

1850000

1800000

1760000

519 2-28 nsaauAsuteaneluanaadulnateusaziualui

2-39

1 %
a o

nguu

11413




0)ard

!
a

A999 2-12 an1unInNIsIaLAaL luaatalseulununguTiniu wansed

e afia 2522-2551 aWAABULNG 2558-2582 awnasulng 2518-2542
b anadasnis| Usanmia dyilane Anadasnis| Ysanawin dsilanae AaGasnTs | Usinmih dqilanaz
Ej&l%i’l piEn I3ade | ;mauaan MAuAaWIn Iiaan | ;mauaan MAuAIUIN IFhed | ;mauaan MALAIWIN
#1210 (A au.a) |(@1wau.a.) (@ av.a) [(@ 1w av.a) (M aua) [@wav.a)
902 withsihunauuw 95.31 160 |wauriaunauias 80.68 066 |saurnauaautan 93.32 029 |szauanaunaution
903 wapthem (1) 8.79 015  |wauanauaautiay 7.36 0.07 |waumauaautiay 9.86 0.02 |waumauaautias
904 witihmgud 2 70.77 104 |=auanauaaniag 64.37 568 [sauriaunautas 62.79 6.35 [waurnaunauliunany
905 e ) 14.18 015  |wauanauaautian 19.36 0.09 [waumauaautian 11.33 0.05 |sauwauaaution
906 “D’:ﬁa;gu 24.66 629 [saUTIaUAAUINN 19.56 029 [wauriaunautas 29.18 005 [wauriaunauias
907 withviugud 3 10.53 005 |wausnauaautian 7.29 006 [wdurauaautian 717 0.04 |szauanaunaution
908 e 2237 0.81 AUIALARUIED L 14.42 017  |szauanaunauios 13.83 004 [|sauriaunautas
909 i 18.30 046 |waurnauaautian 15.28 001 [szeuldvaunan 10.92 0.02 [szauaunaution
910 e 26.97 410  |wwavmeuasuwlunand 20.24 0.87 |waumauaautian 18.06 095 |wauauaaution
911 withrhmsud 4 795.46 5073 [szauanaunautos 713.16 3023 [wauanaunautas 801.28 3077 |weuanaunauias
912 thiha 94.68 741 |zauaneuaautian 83.22 353  |waumauaautian 87.03 267  |wauaneuasution
913 ANDINTOW 4865 788  [szauriaunauliunans 4403 395 |waurnaunauios 4723 341 EAUIALARKIED L
914 withuaniiay 450.61 3656 |szauanauaautos 466.04 4199 |waumaunanias 461.82 3973 |saumnaunaution
915 e 2454 001 |szeuldvnaunan 22.56 0.00 |szeuldunaunan 22.30 0.00 |szeuldnaunan
916 wiihmes 5.69 005 [saurnaunautos 556 003 [wauriaunauias 5.07 000 [szdulivnaunan
917 withrihunausn 1479.33 23208 |szauanauaauliungnd 1634.83 27924 |szaurnauaanlIunans 1686.41 270.05 |szaur1aunaulIwNas
a;uﬁ:ﬁmudmuu 291.90 1465 |waurauaautias 24855 790 |szeuanaunauias 256.48 782  |waurnaunauias
éjuﬁm’mdaunma 938.78 66.02 |szauanauaautos 840.41 3770  |szduanaunaution 935.55 3685 |saunaunaution
a;uﬁwmuehuma 1960.16 268.70 [|szauanaunanliunans 2128.99 32127 |sauanauaaudiunand 2175.59 309.79  |szauvnauaaudiunand
z;iuf:mm 3190.84 34936 [wAUTIALARKLIBNEN 3217.95 366.87 [vAUTIAUANBLIBNA 3367.62 35446 |3zaUr1auAaRLIBNEI




Ly-¢

A59N 2-13 ADNUAINNNTTALAAUUN I ATaL 7e N1l

1
=

i

90/ I dl
WU 1aRngE

E afia 2522-2551 aWAABULNG 2558-2582 awnasulng 2518-2542
b anadasnis| Usanmia dyilane Anadasnis| Ysanawin dsilanae AaGasnTs | Usinmih dqilanaz
Ej&l%i’l piEn I3ade | ;mauaan MAuAaWIn Iiaan | ;mauaan MAuAIUIN IFhed | ;mauaan MALAIWIN
#1210 (A au.a) |(@1wau.a.) (@ av.a) [(@ 1w av.a) (M aua) [@wav.a)
902 withsihunauuw 63.64 047 |wduanauaautian 51.72 0.08 |wdumauaautian 63.63 000 [seuldvnaunan
903 vawihemn (1) 8.30 000 |szauldwnaunan 7.36 0.00 |szeuldvaunan 9.86 0.00 |szeulduaunan
904 g 2 51.82 033 [wauraunautas 39.45 002 [szeuldvnaunan 37.18 000 [szeulivnaunan
905 e ) 12.93 0.03 [waurauaautian 18.89 000 [szauldvnaunan 10.83 000 [szauldmaunan
906 “D’:ﬁmgu 21.01 016 [szaurnaunautos 16.96 003 [wauriaunauias 26.40 000 [szeulivnaunan
907 withviugud 3 7.95 0.01 FAUTAUAIUED Y 4.84 0.00 szaulivnaunan 454 0.00 szaulimaunan
908 e 17.77 000 |szeuldvnaunan 10.25 0.00 |szeuldunaunan 9.37 0.00 |szeuldanaunan
909 i 17.24 020 [wdurnauaautian 15.04 000 [szeuldvaunan 10.66 000 [savldvnaunan
910 e 2278 191 |wzauraunauias 17.03 001 [sauldvaunan 1459 000 [sauldmaunan
911 witbhmsud 4 312.05 507 |szauanaunautos 23523 085 [wauanaunautas 314.08 0.41 EAUIALARKIED Y
912 thiha 51.30 011  |wauanauaautian 4156 016  |waumnauaautian 4464 000 [szauldmaunan
913 ARDIATOH 25.06 000 |szeuldvnaunan 20.27 0.00 |szeulduaunan 2256 0.00 |szeuldnaunan
914 withuaniiay 202.26 145  |wzauriaunauias 180.15 090 |wdumnauaautian 170.48 122 |waumaunauias
915 e 9.73 000 |szeuldvnaunan 8.37 0.00 |szeuldvaunan 7.80 0.00 |szeuldnaunan
916 wiihmes 5.31 003 [sauraunautos 556 000 [szeuldvnaunan 5.07 000 [szdulivnaunan
917 withrihunausn 671.56 949 |wauanauaautian 480.31 504 |waumauaautian 523,54 751  |zaumauaaution
a;uﬁﬁmudmuu 22343 3.11 ALV ALARUED L 181.55 013 [szeuldvnaunan 187.07 000 [szdulivnaunan
éjuﬁwmudaunma 388.41 519  |wdusnauaautian 297.05 101 |waumiaunauias 381.28 041 |szauanaunaution
@uﬁwmumuam 888.86 1097 |swauvauaauias 674.40 594 |szauanaunauios 706.89 873 |wauriaunauios
éjuﬁmﬁu 1500.71 1927  |wauraunauias 1152.99 7.08  |wdurnauaaution 1275.24 914  |szauanaunaution




cr-¢

!
a

A15199 2-14 A0NUNINNITTIARAAUT lRTAUsEn U lUNUN NN RRETgUAS

E afia 2522-2551 AWNABULNG 2558-2582 awmnasulna 2518-2542
b anadasnis| Usanmia dyilane Anadasnis| Ysanawin dsilanae AaGasnTs | Usinmih dqilanaz

Ej&l%i’l piEn I3ade | ;mauaan MAuAaWIn Iiaan | ;mauaan MAuAIUIN IFhed | ;mauaan MALAIWIN

#1210 (A au.a) |(@1wau.a.) (@ av.a) [(@ 1w av.a) (M aua) [@wav.a)

902 withsihunauuw 3167 114 |szauriaunauias 28.95 058 |waumnauaautian 29.69 029 |szauanaunaution

903 vanihem (1 0.50 015  |sz@UTIaUAa®INN 0.00 0.00 |szeuldunaunan 0.00 0.00 |szeuldnaunan

904 g 2 18.95 0.71 ALV ALARUED L 2492 566  [3AUTIALAAWINN 25.61 6.35  [3=@UIIaLARUINN

905 e ) 1.25 011  |wauanauaautian 047 0.09 |wauwnauaauuin 0.50 0.05 |wauauaaution

906 “D’:ﬁa;gu 365 6.13  |szaUTauAawINN 2.60 026 [szauriaunanliunay 279 005 [wauriaunauias

907 withviugaud 3 259 004 |wdurnaunautian 245 006 [waurauaautian 263 0.04 |szauanauaaution

908 e 461 0.81 TAUDAUARKLIUNRN 416 017  |szauanaunauios 446 004 [|waurnaunauios

909 i 1.06 026 |wdurnauaauwuIn 0.24 001 [wdumauaautian 0.26 0.02 [sauaunaution

910 e 4.19 219  |wausneuasauwuin 3.21 0.86 |w@uwnauARUIN 347 095 |szauanauaawun

911 s 4 48341 4566 |waurauaaUtiaL 47794 2938 |waumauaautias 487.21 3035 [wauanaunauias

912 ththa 43.38 729  |wausnauasauliunand 41.66 337  |waumauaautian 4239 267  |wauaneauasution

913 ARDINTAY 23.59 788  |szauauaaninn 23.76 395 [szauriaunanliunans 24.67 341 [szauanaunandiunans

914 withuaniiay 248.34 3511 |szauanauaawliunand 285.88 4109 |waupauAanlInnag 291.34 3852 |saunauaauwtunand

915 e 14.81 001 |szeuldwnaunan 14.20 0.00 |szeulduaunan 14.50 0.00 |szeuldnaunan

916 wiihmes 0.38 002 [sauraunautas 0.00 000 [szeuldvnaunan 0.00 000 [szdulivnaunan

917 withrihunausn 807.76 22259 |sAUIAUABUINN 1154.52 27420 [szaUOUARUINN 1162.87 26254  [3aUBIQUARKINN
a;uﬁ:ﬁmudmuu 68.46 1154 |swwaupiauaanliwnand 67.00 7.70 FAUVALAARLIUNAN 69.40 7.80 TAUVALARBLIUNEN
éuﬁwmudaunmd 550.37 60.83 |szauanauaaulIunad 543.36 36.70 |sauanauaaution 554.27 3644 |waunaunaution
@uﬁwmumu’pm 1071.30 25773 |szauanaunauinn 1454.60 31530 |szauanauaaninn 1468.70 301.06 |szauvnauaamunn
z;iuf:mm 1690.13 330.10 [¥AUTIALARBLIBNEN 2064.96 35069 [vwAUTIALANKLIBNA 2092.37 34529 |szauanaunanlIunas




al ' o a A = =
M199N 2-15 ﬂ"J’]ﬁJLL[ﬂﬂﬁ]ﬁﬁﬂ‘ﬂﬂﬂ”lﬁ“ﬂ’]@LLﬂ@lﬂuﬂu’]ﬂMﬂ‘UIu’ﬂ@ﬁmE\I’]ull’? GREER

YR AUNARBULNG 2558-2582/aR R auAnaulna 2518-2542/amm
. AnNAaIns | USwaniuuda | anwdesnts | dSanasiuvwae
. AaNuE . v
AN ’ 1finafasall WIALARY 1finaaasall WIALANY
A (@YU AL.N.) (81U AL.N.) (81U AL.N.) (@YU AL.N.)
902 witniunenLy -15% -59% 2% -82%
903 ﬁ%ﬁﬁ’]ﬁl’m (1) -16% -56% 12% -86%
004 | witmiugoudi 2 9% 447% 1% 512%
905 | 1henn (2) 37% 36% 20% 68%
906 {imuu -21% -95% 18% -99%
907 wittudoud 3 -31% 8% -32% -20%
908 ﬁ’?@’] -36% -78% -38% -96%
909 'ﬁ’ﬁ’] -17% -98% -40% -95%
910 Vs -25% -79% -33% T7%
011 | witmiudouii 4 -10% 40% 1% -39%
912 | vt 12% 52% 8% 64%
913 ARDNATOL 9% -50% -3% -57%
914 witnueates 3% 15% 2% 9%
915 'ﬁﬁﬂﬁﬂ -8% -68% -9% -100%
916 LL%Jﬁ’]'QJ/\‘W]'E]\'i -2% -30% -11% -93%
917 LaltntReTANs 1% 20% 14% 16%
@'uﬁmmmuw -15% -46% -12% -47%
zﬂmﬁmmmunmq -10% -43% 0% -44%
@fu{‘immmum 9% 20% 1% 15%
zﬁu{iﬁum 1% 5% 6% 1%

2-43




M15199 2-16 ANUANFNNTEINTTTIALAALTLRUARTLIUE ARHILNT 1REE Y

U auARaulna 2558-2582/amm aunAnaulng 2518-2542/ahm
. AnNAaIns | USwaniuuda | anwdesnts | dSanasiuvwae
. AaNuE . .
AN ’ 1finafasall WIALARY 1finaaasall WIALANY
A (@YU AL.N.) (81U AL.N.) (81U AL.N.) (@YU AL.N.)

902 witniunenLy -19% -83% 0% -100%

903 Pnerinena (1) 1% - 19% -

004 | witmirugoudi 2 24% -95% 28% -

905 ¥ne (2) 46% - -16% -

906 {imuu -19% -84% 26% -

907 wittudoud 3 -39% - -43% -

908 fi’]@’] -42% 0% -47% 0%

909 ¥ 13% - -38% -

910 | viume 25% -99% 36% :

011 | witmiudouii 4 25% -83% 1% -92%

912 | vt 19% 37% 13% :

913 ANBIATAL -19% - -10% -

914 LLEJ“&’] wALTIaE -11% -38% -16% -16%

915 ﬁﬁﬂﬁﬂ -14% - -20% -

916 Wit ganes 5% - 5% -

917 itmiuneusng -28% -47% -22% 21%
@'uﬁmmmuw -19% -96% -16% -
@jmﬁmmmunmq -24% -81% -2% -92%
@fu{‘immmum -24% -46% -20% -20%
zﬁu{iﬁum -23% -63% -15% -53%

2-44




M15199 2-17 ANUWANFNNTEIN9TIALAALKILEUNIARALIUEARTINIUNT laRAt g uas

U AUNARDULINA 2558-2582 auAnaulng 2518-2542
. AnNAaIns | USwaniuuda | anwdesnts | dSanasiuvwae
. ANUIR1U . .
AN ) 1fiaaasall WIALARY 1finaaasall WIALANY
&1 (@1U AL.N.) (A1U AL.N.) (81U AL.N.) (@YU AL.N.)

902 usitniumenLy -9% -49% 6% 74%

903 Paeninenn (1) - : _ .

904 | wsitinsugoud 2 32% 697% 35% 794%

905 ﬁqmq 2) -63% -16% -60% -59%

906 i’iﬁmgu -29% -96% -24% -99%

907 uaitiudond 3 5% 36% 2% 1%

908 {i’]'&’] -10% -78% -3% -96%

909 ‘ﬁ’]falfﬁ -78% -96% -76% -91%

910 P -24% -61% 7% -57%

o1 | witmiudoudi 4 1% -36% 1% -34%

912 | vt 4% 54% 2% 63%

913 GIINZER) 1% -50% 5% -57%

914 LLJJﬁ’]LLWin@EI 15% 17% 17% 10%

915 ‘ﬁ’mﬁﬂ -4% -68% -2% -

916 WitnFmes - - - -

917 witiuneusng 43% 23% 44% 18%
@juﬁwuﬁumuuu 2% -33% 1% -32%
zﬁuﬁmmmunma -1% -40% 1% -40%
q‘uﬁmumm 36% 22% 37% 17%
@juﬁmm 22% 9% 24% 5%

2-45




2.5 agianinwileymn
- o LR - X
AnnsAnEasuLlasesunguiintig. aanisnagdanindaymidanagng luguii
¥
ulisssialili

¥

] a
®  Wundiuuu
- fyvinisanasaafiniuuivin weasainuntanasluguinuiuanauy,
AT L E
NN, gNHNE(2) uaTENUNYNUEINN 3
- tlyyninviondunau

- gwinisriauaautiiieanIsinegm? guiiayuLazguiiu Tugguds

&’ “II
®  WUNdIUNA
- fywniivianuazinviandundu Tuguiniauazguiiniiudoui 4

- HywinisznauAauiianIsineE AT guUNAReY ATauLargNunln lunguds

¥

] N'l 1
®  NUNAIUAY
- tlyvnnstiunaanisaui LU e uEsNA N saniuAMNAaIN1IHn lu
¥ 4
wunlpsanisraLszniu
. ¥ ¥ a . X
- gtuuuresnisdanisin lug g (doyniiivian) 1msruun e uAtuAZ NN

WANAS L1161

2-46



UNN 3
n1satAsIzRdN Nt euruazng

NEIUILATAIND



unin 3

NMTNAIULATENHNALAZNITILATIZUAN NN

S v v S = @ A = e o 5
@”Iﬂﬂ/]ﬂ@”l’ﬂ’) WA TULNT 2 T9RLIUIINIATANNA TUNNTI AT SN N U AN TN

anantihluniameufad g uneuun Lazn19MIANENRUSIRIaNTNGNNINE LU

v
k% o o

TinafaFuanyiniazdaud uiaaf Ui saiuluuniaznaintean1swmuLAIaaRe

a s A o 1 d‘d ] nzll a é’ o 1 dgj
LL@tﬂ’ﬁ‘fJLﬂﬁ"]%ﬂ@ﬂ’?Wﬂﬁyﬂ’}LL@gﬁl@@’m‘VI’NL@‘ﬂﬂ@\‘m@WQ‘WNm@@ﬂ’]Wﬁﬂgﬂ’mLﬂWﬂu@ﬂm@iﬂu

3.1 1ATAINANITANANIT IR URAZUNYTIN

v
[ % A ¥

% 9/ a a a o A % Y ]
m@g@wiﬂummmezﬁ‘luﬂ@mwmmﬂwu ﬂﬁ‘gﬂ‘ﬂ‘i_lfﬂ')il‘ll‘ﬂwuﬂ 2 A9UUNAN AD TDYAD

u

D

v 1
o =] A

v v
ANHOIENNNENINTBIENEN wazdayaaningnninanuesguil INeazBunRal

n)  deyadnwurnianianintesguiin dseneuday dayasaningilsvimaveaguin

°

Tnenfudnuuzae9szAuANgIANIaINWAY Lazan W ldNALluNuNgNLEn &

¥

= o
TIERZLAELAAIU

'
a

(1) daya1993vAUANING-AUDIAN AU (Elevation) 20INUNGNUIUIY AN
SRTM (Shuttle Radar Topography Mission) Lﬂu%"ﬂ:uu@ DEM (Digital
Elevation Model) 7l lun1sa5 1919 1am989481 1AaTAI1UN99ND9R1809N13

ua

a

(2) dayaan wn1sldnau (Land  Use) aannsuwmuniiau U 2543unvtl 2549

udayanldlunisinuunatduilsc@nsuivinassiug saudsaninnislua
\9FUTRLLLANADY

7) dayaaningnnangn Usznavdon deyasan nlulunuiguin aeazldlunis

T

a & o ¥ %’ 1 d’ U [ = =
FPATICNLBULUAINNDY LATTAHAANTINUINN geaz g lunnsdfuineuuazaauinay

o = = [ le/
WULAA8Y HINHaziBenmal
(1) dayaaninduannnangatseniunaznngaBondngn  udeyanldiiun
lalunuuanaes Usenavsnedeya 2 Ussinm Usznausas

1.1) dayaduaindayanisdisaszaring ludayanu TRMM

(Tropical Rainfall Measuring Mission) %xﬂLﬂuiﬂuﬂ@Nu@’mmeLﬁﬂu

3-1



1%

189894AN1TUTUITN1THULATRINVALUITIRANTY (National

Aeronautics and Space Administration) Tatia NASA NlHL3N13m19

1 3

Tnanns lnadeyanliiiudeyavesdwdenun Aaidudusania

a

(pixel) 1AEIUIABINTANUIUIA 0.25 x 0.25 BIAT LATAINDLR

Ta3asne 3 Falus

3
=

1.2) deyadudnrivzedeyadunianiuinmu Wudeyanldannnnsg

P992TAA39TBIMUIEIUINTNNS GelispaziBenesaniiiialy
N1ANWAN N
(2) %’ﬂsﬂ@mmwﬁwh Lﬂu%’mﬂmﬁimm{iwiﬁﬁ'mif;ﬂmmwmuﬂuémmﬁmﬁlu
tnAnemdn uazanEseILNIEIL
AN9197 3-1 %’ﬂsﬂ@mﬂum@ﬁﬂmm?mmm@ﬂiﬁwiﬂuﬁwﬁwiqmmﬁuﬁfojuﬁmmmﬂﬁfagm

¥ =
TayAaNUAINANINEIN

a

A1AL §18N19 witguldees | daandays | dngussasAnis
TR TR
1 TZALRIAY (DEM) Hydro Sheds 2549 RIL IRV N
2 | naldFinu NN TR 2543,2549 Uaz IRILRINGICRRGE
2552
3 | deyacluann NASA 2541-2554 Fumeunautii
AN (TRMM) WULANAD

4 | dusnndl NINTA, NINYR 2541-2554 sumadagyan
5 | tiwin NINTA 2553-2554 ABUNLULILANADY

o aal a o
UANNITUASN)BHNILNEIUBN

1). Bias Correction

v o o 'S ¥ = o = 6 O
mimﬂ\mmmuwuﬁm@wmﬂ@NmmmqmﬂuLL@:%H@Nuamuﬂ@zimummmw

o

Uszgnalddoyatunnueluniiuaie (Up to date) uazioaass (real time) tlaqriu Audeyaniiatlu

a

= dl v & % a‘%’ | a2 o
71aa01% vl Lﬂu@\mmmgﬂ@zﬂ@ﬂumimmmimmwﬂu@mﬂmiumm LATISUADIUSUR



o/ [ '8 -dl -dl o o v = a aa .
pNAniussruuNauLlasnnnanszuuiiaqiiu InanisdfuuiaonuiewaadeatisBias
Correction) @alunisAnATRlEa N1l asuansuaninas (Power Transformation) Iaeieng@a

= . P o ] o o = o
AINNI9ANEN B89 Vernimmen wazanse 1438019890819 lunsfuuiaonueuassassdayasly

6 [

anANad TRMM lunuilssmaaulafiides  @eni3d5uun Spaoudunus sail

TRMM,, =a*TRMM”°

Tnedl A uduiusInnilszasd (Objective function) Aa minimizes RMSPE (ANANAANA

o Y

dl -dl o o 1 9 [ 3 a % = dld
LARBULRRLNIANADN) TEUIN m@aﬂmlmmmmmm (Obs. Data) ﬂmmgmmﬂmlumr]mqmamu

nsUfuud (TRMM, )
TRMM = %’@H@&lumﬂmmﬁﬁm TRMM, d4.
TRMM,,, = dayaduainaananFung, uu.
a = parameter, mm
b = parameter dimensionless

2). WUUANAANUELW-TNIN- W79

aa

WULRNARIUNEL —1171 —H11ann kUL 2 R (Rainfall — Runoff — Inundation) Wanwnaulnag

o

Dr. Takahiro Sayama LazAne (Sayama et al., 2010) ﬁmmmmmﬁlzﬁqmﬁ@ma‘fo‘im@mmw
findu - i waztimann meluasaieaiy Theg 3 - 1 uansislasingrasnisfiansnnnig
mﬂmwmmzju‘ﬁﬂ %'qLﬁlmt*ﬁmﬁummﬁummgﬁﬂa‘:mﬂ wazdinednaiudaszainiu luusas
grid cell 5u@ziﬁﬁﬁmm@qﬁqﬁq1uﬁqLLmiwmq ‘Emaﬁmumﬁgmdﬁmmmmﬁmmmﬂﬁﬂgmw
punenie’lu grid cell WBgari ﬁﬁﬁﬁ%gmmﬂﬁﬁmmlﬂu single vector AADALEUALEINAINTDY
slope gird cell M3luasudng (lateral flow) azAurunielu slope grid cell frgluLAa84 2 N5
Taei slope grid cell TuntnasiinuAnTesn 2 An lEun Aanudnaeainlugaon (channel
depth) waz pa@naeirlufistdwion (floodplain depth) ANdRTUEszinensInadnuas
@faﬂmﬂ@"ﬁﬁﬁ%ﬁmqmmﬂmumivmmm’mmﬁf%qﬁuﬁuﬁi@uhmmizﬁuﬁqmequwmﬁuﬁu

740



Slope - River
Subsurface flow interaction

2D Diffusion wave Infiltration

gﬂﬁ 3 - 1 Schematic diagram of the rainfall-runoff-inundation (RRI) model

BUININNITANE

=® ¥
1. WUININNITANEN LL@xﬂ’]ﬁ‘ﬂﬁ‘tﬂﬂ BT 1901

WWAINNLATTUAAUNITIAIEY AgLN 3-2
= ¥ o v o
1) wiztndayaiiduuu[aans
2) YFuufideyaiu TRMM 1235 Power Transformation $1d19it TRMM  Aiulu
a o dl % U % k2 ¥
ani A lanaanudaludnasi
3) Wdhdeyaguuuanans

lunnsAnnAHlEuULa1a89 RRI (Rainfall-Runoff-Inundation) 484 ICHARM 994

' '
a o

dszmaiu Taduiuuiidu-tdvin-dvian (RRI) Insndayanindnleun

- dayacluTRMM NN 9u5uufmanueuie

a

- tdhdeyadnenizniagidszing (DEM) uaz anawnnsldnaw (Land Use)

o a

- thdndeyadeyaduainaiaian (TRMM) Mlfumauudn
4) Ysuieunuuanaaagnininvionlul w.a. 2553
1 dl = o = o 901 1 =
5) T4 UANNUTRNaRALLLANARY(AeLUREY) Inganaasdn Inunvianlull
W.A. 2554

Ly

6) AAIzFANINUIYINAWUTILNENIUTINIAANN9NTN lutatinvian

[ %

7) Apvinananis e

3-4



Rain
Gauge

BIAS Correction
(Power Tranformation)

A

Topography Landuse Rainfall

3

RRI MODEL

Flood Area

Obs. Flow Hydrograph Calibration r

Y

Y

Verified

Y

Quantitative
Flood P
Forcasting |- Precipitation
& Estimation

A

Flood
Hydrograph

Flood Area

519 3-2 dusaun1sIdEnIzAIANITRiinTInTesNunguTuandayateyacuanaiay

HANITANEI

1) N15U5uAMNIAULIA IR AN ANLAEN TRMM

[ -

annstpNdniusaanaaludefundszgndldiudssmelng IngAnmponuduig
:j/ d’ Yy ?:/ le = 1Y o 1 1 a v
Matszme aqlddeyanuiadn 1,451 annil uideyaduiinanliaseunguluyn ninredeya

¥ !
duamnanamien lunisAnenaisiiavaenludeuaesniadeyaduainanaiounianuauan uasus

dg o a " o o oo 1 a 4 d’l dl | J %’
3 mmumﬂﬂmmqLmﬁwmmﬁmuwuﬁmnmqLLm‘LummLmﬁw“lmmﬂwuwaﬂmﬂu 12 BENIRY



1% '
o o =

! ! v
wan AegLn 3-3 TeendunissnguidianusnanIen mArd1eis ANt A NANUS

% [ 1

1 AIRN3NT 2-2 TelaonduiscAvadniusesludaelszinn 0.4-0.9 aniiu

>
Z
0
D
2D
oD
=
Z
—_—
N
2D
r°
Sov

NargaununAnen Tnaguinauuaztituegluunguinidwssannaus(Upper Chao Phraya)
4 d o4, ¥

A X A4, ¥ 9 o A | o o = | , = .
ALURIRNNWUNQNUN LWWW?ﬁﬂqm@uuuLﬂuquWNmuq@blufy ANUUAILLNNUNQAN U AIAN Imﬂ‘V]

q

v i ! 4 14
Ao luwsiazgun AsgUN 3-4 TeuthimnreunguuaINLIznIATR9NIuNINE NI 112549

q

[ s 6

Tne/ T udniug Aannenei 3-3 GeilaoudnilsrAnsduiugag lutdogilseunns 0.5-0.9 uardinng

A
o

nsvanefnsenIndayaluaniALLUTRMM Aag1ln 3-5 Tafluaeanundnsiiy 2 Aunasnans

a o a £ v o & -dl o o 17 = !
A1FNN 3-2 @Nﬂ?:ﬁ’&“ﬂﬁ“ﬂ‘ﬂ\‘iV’n’]ll('NNWHﬁﬂ’]i‘LﬂﬂﬁluLLﬂ@Qﬂ’]ﬂ\‘i‘ﬂ‘ﬂ\‘i"ll’mﬂﬂNu@’]ﬂﬂ’]’)mﬁmluum@ﬂ:

ﬂ@NQNﬁﬁ
Basin Group a b R®
1.UpperKong 3.084 0.784 0.780
2.LowerKong 1.418 0.899 0.818
3.Salawin 2.789 0.798 0.855
4.UpperCPY 1.191 0.962 0.913
5.Pasak 1.388 0.908 0.783
6.LowerCPY 0.687 1.037 0.825
7.Pangpakong 2.678 0.783 0.428
8.Meaklong 2.683 0.809 0.347
9.East Coast Gulf 0.795 1.004 0.643
10.West Coast Gulf 6.345 0.626 0.598
11.Peninsula East 7.285 0.608 0.449
12.Peninsula West 5.385 0.670 0.516




STITE SEOTE S90TE 10000 1010 W20 10FCE 104°0FE 08 00TE 10600

1 I 1 I
P L 4
H H
fE 4
3
L 4
E b i¢
EL 4
E 4
£l 4t
£l 4t
E L i
&
Legend
+ Rain gauge
: () Basin Group :
e L | Grid selected | ¢
O [ O B s I ey : ¢
0 60 120
1 1 1 1 1 1 1 1 1 1

GTICE SEOTE S90E 100°0CFE 1010 W2FE 10300rE 104°(rrFE S 0TE 106°00E

519 3-3 ngugnun,nsadeyaduainaaiannldlunisui uazanitluniaiuau

3-7



MN.O.0-G 1 MN.OOB L M.O.OLL MN.O.0.91 MNOOS L NOQaF L
1 1 1 1 1 1

102°0'0E

101°0'0°E

100°0'0'E

S9°0'0E

98°0'0'E

ey, * x %
@

L J.F Xa

M wf)«./.\fu;m xxs/ir%\f. lir
=

T X . e L~
g Mo X | X N =

— ® % &
Ll 333 p
S o = L3 =
\H\//\ x mvxx r//;/
n.z\\J\/(;\l e = = w TN
s X XL m e
P . O r_u,. = =
£ % b 4 .X ¥ » ~T1 ]
5 x % L d - n \,-
\n gt vwm X X = m * 4
4 =
N x = " o x
Sy i =T
S -
@ \h“ - o0
= x . *
m,.r = xn y f«rfr\ i
N e -4 -

Ll L) LI L) LI Ll
MN.O.0-51 MODE L M.O.OCLL M.OD21 MOOS L NDQoF L

102°0'0°E

101°0'0'E
%

v

o

q

3-8

q

wuﬁﬂ@mummﬁmzm

100°0'0'E

¥
=

51 3-4

0'E

99°0

98°0'0'E



a a £ o o g dl o o 1 = ! 1
AT NN 3-3 ﬁNﬂi‘t’&‘l’]ﬁﬂl@\‘]WJ’TM’&N‘W‘uﬁﬂ’]?L‘]J@EIMLL‘]J@\‘]W]@\W@\‘]?I@N”@ﬂu@WﬂQWQLWHNIMLLWQSQN

Yo & 4
W luiunuguAIANang

Basin Group a b R?
1.Ping 0.793 1.036 0.824
2.Wang 1.407 0.929 0.853
3.Yom 1.270 0.948 0.838
4 .Nan 1.380 0.935 0.835
5.Chaophaya 0.621 1.053 0.811
6.Pasak 1.388 0.908 0.783
7.Sakeakrang 1.562 0.892 0.837
8.Thachin 0.749 1.022 0.844
9.Pangpakong 2.677 0.783 0.428
600 ; ; 600 . :
! ! y = 1x
500 =1x 500
J R?=0.835

g 400 R '0:838 - g 400 13 e

E_ : . E s ‘A-. _;

2 300 | T Py S 300 AN

g : PN 4 2 R

S} 200 - i ;‘,'.‘ ,.__:..,'. © 200 - H e ,;__‘ﬂ. -
100 |y 100 o

0 0
0 100 200 300 400 500 600 0 100 200 300 400 500 600
TRMM,mm TRMM,mm
n) fusines 2 guUIIu

519 3-5 nsFuudannieniaenaasdoyacly TRMM lugunnndns

3-9



2) NMFIRDIFNNUIUAIN LN UNFNUUIUFIULIY

annsdiuuianueuaneesdayaduainaiaian TRMM dudeyaduaniil (Tayadnasa)

v
o

1 % ! v 14
NaaauAguisunAnIud At lldssgndldfiuanassaninnnvion Tnalduuusiaas RRi

o

(Rainfall-Runoff Inundation) AW Ias ICHARM

- dayaanmpidszmanaznisldngu

4

1. uuyAIa89ANgIaNEaas (DEM) : lddayaaae SRTM aegii 3-7n Gailudaya DEM

a

[ % o

1 4 Y
294 SRTM Minndfuufaninantinliiaaugnsesinteau (@dnyde unlanguas

o

ADLE,2556) Ad3R 3-79 Tnelddeyaresuundnassfianianisivazasrinluguiin
(Flow direotion)LL@:LLU‘U&%W@@@mmmmﬂm(Flow accumulate) a1 HydroSHEDS 6
71l7 3-8

a o

2. pasldiiau  Judeyad ldannnsusimeunfiauiufududaaest 2552 (K.Sucharit et.
al., 2013)ﬁqgﬂ1‘71| 3-9 FanLiAnwEn TR AueenTl 5 AnsousAe WNAT, 10, ﬁluj(‘ﬁ'
T89), gua wazth Tngfldmsiuuideyaresnsuimniimueest 2552 anntl 2543 fia
2549 nuaniudeyailaqiin2552) VLé’équﬂﬁ' 3-94 %qﬁmmumnﬁhﬁugﬂﬁ' 3-90 Muflu

v o aa dsjdld 1 [ dl ai % o
PRHAIMNNTUNFHUINAL MUNNAMULANANAREasNIannadaguldasdan vun

= X o yaia
N13NANTUNNUNNT N AY

- AsUfuisuLa AU ULULRIAR

1. nsdsusunuuanany 1ddq9tl 2554 G008 1/1/54 D9 31/12/54 e ldU5uineLsa

yaa

wisadipueenuiuni1sldnan taaluani1sdfuiiaunareadiuiniinniinlaann

=

wuuRnaasiudayatinvinaesaniil asnansanuinslugii 3-10 dadluaunisanis
v ¥ de o = « A 4.4 « S au.
TarnvianiansdFuiey warnan1sUFumeuAInigeh 3-3 aananisdiuineulien
anduiusaausiazanitiogludos 0.84-0.92 & miuiFunuunyinaInnsdisaniy

LuuAnaed HArandniusilozunn 0.90 wazlduansAndeyanFaunaunaain

1
Na o

LutaaedLazdayadntidnn 7 annil a1 inianisliuimeutinsauaguialuan

=

UAEMAN A9 3-11 uazaaneeias Aagiln 3-12

2. NNTRALNLULLLANADY 19109T] 2555 dq919a1 1/1/53 D4 30/12/53 HAAINNITANAD

! 4 i 4
AagLiin 3-13 druduannfiluaninanandn uazglil 3-14 dmiuluanianades



SRTM

DEM

HydroSHEDS
-Flow DIR

-Flow ACC

A\ 4

AdjDEM

A

519 3-6 N191l5U3ULLANABINUEI(SRTM DEM)ATN HydroSHEDS DEM

n) SRTM DEM

Elev.

m.MSL

l:l 95-100
l:l 100 - 200
- 200 - 300
- 300 - 400
- 400 - 500
- 500 - 600
- 600 - 800
- 800 - 1,000
- 1,000 - 1,200
l:l 1,200 - 1,500
l_l 1,500 - 2,000

2) SRTM DEM 1/5u1lgg

gﬂﬁ 3-7 SRTM DEM w4z SRTM DEM #ivinnnstlfuilgaudn




N) Flow direction 1) Flow Accumulate

gﬂ'ﬁ 3-8 Flow Direction W& Flow Accumulate 181210 HydroSHEDS DEM

3-12



n)

Landuse 2543

A)

Landuse 2552

Agriculture
Swidden cultivation
Deforestation
Forest

Residential

Water

Agriculture
Swidden cultivation
Deforestation
Forest

Residential

Water

WNNBILUG) : landuse 2552* Tannsilsznnninisanntl 2543 - 2549

2

1

7

3-9 ANANNIT N

a

AU

)

Landuse 2549

J)

Landuse 2552*

Innetiutgenest 2552 Aldlunnsanans

3-13




1% 3-10 anilinuvi lununAnsi llunsUiuinsuuasae ey

3-14



Uper NAN Runoff N.64
T T T

Uper NAN Runoff N.1
1800 ; e ?L:: 2000+ . gg\:
1600 co 0.89075 corr. 0.89095
1400 -
1500 -
L, 12000 ”
5 g
& 1000 ) l
£ £ 1000 !
£ so0f- a8 i
600 - E
400 00 "‘,
200} 1
~ WAL e - e
JOT  Febds AP02 Mayl7 Ju02  Augls  Ock0l  Novds Decdd JnOT Feb1s APH0Z  Mayl7 Ju-02  Aug16 OOl Novds  Dec3d
days days
= 1 [ = A 1
n) @n1% N.64 N1NEN A A07U N.T LHBANUIY
Uper NAN Runoff N.13A Uper NAN Runoff N.13B
4000 7 . T T " - . i T T
‘ s §L“Q 2000 ! e i'b“ﬁ
3500 - ]
corr. 0.89388 4 1800 - aorr. 0.92378
3000 - 1600 - :
2500 i ::
;Eg, A H § 1200 - i
£ 2000 N " i 2 i
5 naou g 1000k :
& 1s00] L 2 soo} i
600 !
1000 - i
‘.‘ 400 '.‘
500t M ¥ 200 " P, | ¥
sovor Febs ?p?-nz May17 W02 Augi6  Os0T Newls Dec31 S0t Fents Apr02 May17 02 Augis  Ostol  Nevis Dec3i
days days
A) @018 N.13A 1D894N 9 @073 N.13B 1Reean
a o = o o Y [ 3 a Adl =l o %’ 1
E‘]J‘VI 3-11 NaNITUSUNELADY LL‘].I‘].I’Q’]@@QWLI“LI@E;I}@Q ARATIN mmulummmu
A15199 3-3 nan1sUFLAY
= %’ 1 1 o/ o -3
ANTUIAUINA ANRAVRANNUD
N.64 0.89
N.1 0.89

N.13A

0.89

N.13B 0.92
N.65 0.84
N.49 0.84
N.75 0.90




Uper NAN Runoff N.65
T T

T T T

3opH ===~ Cbs 1

corr. 0.84052

250 B
2 200+ B
&
o
j<d
O
G 150+ 1
2

100 - B

50+ q

i ¥ \
T
0lz== A ‘ . ‘ . i
Jan-01 Feb-15  Apr-02 May-17 Jul02 Aug-16  Oct-01  Now-15 Dec-31

days

n) 4079 N.65 A11819(1) 8.8894A7

Uper NAN Runoff N.49
T T T

T T T T
—SIM
5001 —===- Obs o
corr. 0.84083
400 - B
)]
5
o 300+ 1
=
o)
c
2
P
200+
100+ B
o f‘ 4 I\| : L
Jan-01 Feb-15  Apr-02 May-17 Julk02 Aug-16  Oct-01  Now-15 Dec-31
days
= o go,
a
1) @011 N.49 an1nen2(2) ﬂ.ﬁumqm
Uper NAN Runoff N.75
T T T T T T T
1600 H ——SIM o
----- Obs
corr. 0.90862
1400 - =
1200+ 1
£ 1000~ B
Q
o
e
s 800+ B
2
o
600 - B
400 - 1
200 - B
=== A L L | L |
Jan-01 Feb-15  Apr-02 May-17 Jul02 Aug-16  Oct-01  Now-15 Dec-31

days

%
A) @071 N.75 a11141 8.108aa0

5191 3-12 wanisdiuiauaesuuudnaesiudeyadnassnanifludinaanvesudtiiuiu



- n2gAANTdtFNNMENYINaautn 7 Ju

lanfnatinanisanaedn1sAIANITRiTesdas 7 4 Aegin 3-13  Tealddaeduin 3 - 10
Aanaw 2555 ludaelunisarassassdayailaqiiunldainiuainaiamauniinisdiuuiananu
a Y dlg’ a % :J/ o 'S 1 v [ o o/ 1 o -dl
eudgeaINdayalun1ANuALLAY Antiuitnisatanisniluaaeuii 7 Sudesnatieludun 11 -

17 Asmnax 2555 Tnanisaianisnifsnans lautamnnisalaanidu 3 wenisniae
1. wenndlugegn Ae ddugegaiiaeiniuluenn AgUN 3-14 299dunNINIg
ANANITOINININITANABIAIUEN
2. wisnandluads fe didueagresiuiniinisaianisaliedaluenn Fagdil 3-14 w0

NIN1991899 IULLLANA AN AN AN IOIUNYINA U TN

3. wenedliiiu A Tudasananisndansm i lddduen

i v v
= o A v a A

%Qﬂ’]L‘VIGW]‘VI’]ﬂ’]?L@@ﬂﬂ’YJ‘ﬂ’]ﬂﬂ’ﬁ‘ﬂiLﬂu 3 ﬂﬁ‘ﬂj Meiiilasannaaanisliinnsaianng

q

1
= |

:,/ dl L4 a ¥ oo dl | b4 il/ I ai a a
AspUAgHANIITRUNANAzfaaialawinRandullls dsusgunssigaminniaafiaunlusie
sy s - X s . o o4, 2
audalaifivnnsnainTuEas druiunsiianiziunnluiuiming
a‘:// A o { ¥ 901 ] dl o =
HANNIANANIAIG 3 netidanan iuanslugtaanfunminvinininisananisailuanii
Fasnluantanewdn AsgUd 3-15 tsznaudaean i N.64 7 8.9139w0 a4, anB N 7 8.
Had A1y uazan i NA3A Ne.nean A tnelduanenisaianienina 3 netd wasludou
dgll %’ ' ! o all o Ly =< ] rdl o r:l/ ¥
weauiYon Tuwdaziuininispianisalsannsluusazmen1snininnisatanianitiu liuans
nsaanTsiBuNLN YN TuwsasuEs U Tasguun TaaEuaindui 11 Asnan 2555 Adluduin

1 Tun1sAianisnl auliedui 17 &sunan 2555 Miiludud 7 9asn1sananisnl Aegilii 3-16 09 3 -

22 AINANAL

03 4.A. 55 - 10 &.A. 55 10 8.7, 55 - 18 &.A. 55
ddayaduilaqiiu Adtayaduluasn
4 Y A
3-10 10 - 18
UU
‘ I I I I I I
4 5 6 7 8 9 10 11 12 13 14 15 16 17
3 18

51# 3-13 fivetetaanalunizainnisadiluuaziingin



8lL-€

140

—IMaXx

120
—avr

100

0]
o
|

(©)]
o
|

Rainfall,mm

N
o
|

N
(@)
|

0 A WMMWNW ) I

7 | I I I I I

1-Jan  31-dan  2-Mar 1-Apr 1-May 31-May 30-dun 30-Jul 29-Aug 28-Sep 28-Oct 27-Nov 27-Dec

519 3-14 Buauugegamedulusen 30 U Niieauluesn




Flow,cms

4000

e ODS. Rainfall
3500 -

_____ Max. Rainfall Present | Prediction
3000 -

..... Avr. Rainfall
2500 4 ____. No Rainfall
2000 -
1500 e
1000 e

I,’
500 - - — e ———— = == e e m e m e e ]
O T T T T T T

3/8/2012 5/8/2012 7/8/2012 9/8/2012  11/8/2012  13/8/2012  15/8/2012  17/8/2012

n) N13ANANTRIN&nnTl N.64

Flow,cms

4000

e ODS. Rainfall
3500 -

_____ Max. Rainfall Present | Prediction

3000 -
..... Avr. Rainfall

2800 4 _____ No Rainfall

2000

pemmmmm————
-

1500 - -
1000 - e

500 - _— e m o m oo mmme]
; ] . | | ——*I S -
3/8/2012  5/8/2012  7/8/2012  9/8/2012  11/8/2012  13/8/2012  15/8/2012  17/8/2012

el =
) NIIAIANITRUNADIU N. 1

Flow,cms

4000
e ODS. Rainfall
3500 - Rt
..... Max. Rainfall " -
—— ax. rainta Present | Prediction S
..... Avr. Rainfall 2~
2800 4 _____ No Rainfall e
2000 - SOl
1500 - s
(4
4
1000 ',;’Vf’&.k ........................
500 _f-N -_--_--_-----------“*\
O T T T T T T T

3/8/2012 5/8/2012 7/8/2012 9/8/2012  11/8/2012  13/8/2012  15/8/2012  17/8/2012

A) N13ANANITINADNT N.13A

519 3-15 ANNUYINAINNIIAIANITAILBIANNHLUA NN WA MANTRINUTI A UL

3-19




0c-€

19.6[ 2247231 2012817 -~ _— 19.6[ 2247231 2012817 19.6[ 224/231 20126 11
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 19 19
18.8 18.8 18.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
17| _ 17.8| 17.8
100.2100.4 100.6100.8 101 101.2 100.2100.4 100.6100.8 101 101.2 100.2100.4100.6 100.6 101 101.2
n) natlugegnlu 30 U 2) nediduwadelu 30 3 p) naldey

31]17'; 3-16 N17ANANNTIINYINBITUN 1 (11/8/2555) luuAaznIe

4.5

3.5

2.5




lc-€

19.6[ 2257231 2012812, ° 19.6[ 2257231 2012812 - 19.6] 225/231 2012812
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 19 19
18.8 18.8 18.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
17.8| _ 17| 17.8
100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2 100.2100.4100.6 100.6 101 101.2
n) netlugegalu 30 U 2) nediuadelu 30 3 p) natdldeu

gﬂ‘?‘i 3-17 N19ANANNTRIINYINR9TUN 2 (12/8/2555) luuAaznIt

4.5

3.5

25




cece

19.6[ 226/231 20128137 o 19.6[ 226231 2012813 - 19.6[ 226/231 2012613
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 19 19
18.8 18.8 16.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
17.8] 178~ 17.8
100.2100.4 100.6100.8 101 101.2 100.2100.4 100.6100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2
n) natliugegnlu 30 U 2) necieluadetu 30 3 p) natdldeu

31]17'; 3-18 N17ANANNTRIINYINTRTUN 3 (13/8/2555) luuAaznIt

4.5

3.5

25




€c¢e

19.6[ 2277231 20128 147 19.6] 2277231 2012814 - 19.6[ 227/231 20126 14
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 \ 19 19
18.8 18.8 16.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
17.8]" 178~ 17.8

100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2

n) neclugagalu 30 U 2) nediuadelu 30 3 p) natdldeu

gﬂ‘?‘i 3-19 N17ANANNTDIINYINRITUN 4 (14/8/2555) luuAazn e

4.5

3.5

25




vZ-€

19.6[ 2287231 20128157 = 19.6] 228/231 2012815 __ 19.6[ 228/231 2012615
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 \ 19 19
18.8 18.8 16.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
178 178~ 17.8

100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2

n) neclugagalu 30 U 2) nediuadelu 30 3 p) natdldeu

gﬂ‘?‘i 3-20 N19ANANNTRIINYINRITUN 5 (15/8/2555) ludlAaznIe

4.5

3.5

25




gc-¢

19.6[ 2297231 2012816 = 19.6] 2297231 2012816 __ 19.6[ 2297231 2012616
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 y 19 19
18.8 18.8 16.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
178 N 178 17.8

100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2

n) neclugagalu 30 U 2) nediuadelu 30 3 p) natdldeu

gﬂ‘?‘i 3-21 N19ANANNTRIINYINTR9TUN 6 (16/8/2555) TdlAaznIel

4.5

3.5

25




9c-¢

19.6[ 2307231 20128177 - 19.6[ 230/231 2012817 -~ _— 19.6[ 230/231 2012617
19.4 | 19.4 | 19.4
19.2 19.2 19.2
19 y 19 19
18.8 18.8 16.8
18.6 18.6 18.6
18.4 18.4 18.4
18.2 18.2 18.2
18 18 18
178 NARCG 178 17.8
100.2100.4 100.6 100.8 101 101.2 100.2100.4 100.6100.8 101 101.2 100.2100.4 100.6 100.8 101 101.2
n) netlugegalu 30 U 2) neciduadelu 30 3 p) natdldey

31]17'; 3-22 N19ANANNTRIINYINTRSTUN 7 (17/8/2555) luuAaznat

4.5

3.5

25




3.2 MIMANNANAUSTDIRNINGNNINENAUNNS LT A

= X A4, 8 = Y ' = X A
f-mﬂmiﬂﬂmwummmmwﬂmimqmﬂuﬂ‘m 1 1@WUQW n1adasundasaasnuntiuay

v

' dl d” dl [ o Y a 1 o | =
) WU Wanuntanasniliiianansenusauniilnad

SN

90/ | dgl dl A -&l aaa
‘]J?TN']ELLH’W]”I(WHVI WMUBLABUATN

Pranamninauiasiindaaulunggruudarinilsunnivinlimeme lugguds uazdalinanszny

1 ¥
A aa o Il

feeudsng mdednasenungunianas Inadununniaaud Ay seaniniAsegiazes

o E/ =2 ?:/ dw L2 dl = o o & % | dal dl I %’ o ¥
tszina muulummnmm‘qumLuummﬂmmwummmmwmmmmwumumﬂuzﬁm‘wmﬂﬂj

q

| |
a A a

aa dl a 'S =] dd‘ =3 1 1 QOJ 1 dl 1 dlzJ
nauluenmniuun ieigaduanis@ne iy 1 Inaavasanludinaesguiintesia lunungs

q

TNUNUADULIU

¥
v A

= o o = PRIy a ) = A P
Iltm']?ﬂﬂ‘]ﬂ'qm@Qqu@uLﬂuﬂq?ﬂﬂjﬂ"lcl’]elﬂ]?.l@u@Lﬁuuqﬂﬂqumﬂﬂﬂq?ﬂﬂEqIUﬂm 1 19899019

Lﬂ@ﬂuLLﬂmwmmmﬂu@mmmu LL@AW}JN%N@Slul,ﬂuﬂ@@uumﬂmu fJmemjﬂmmﬂ 514

=

Fadinandeyain lunnsdnendi 1 fnelddeys 2 T Aa T 2543 uazdl 2549 Taelunnadinm

]
'y o aa

20487 2 l45uArnemasziannINTRITAL Tideyanisldfinulu 2552 Fudumsdiased

D

1 1 14 3 v ! 1
naasuudasnisldfimuieipudeyafintudu 3 T sadeniiufiguirdesiifaniwfiauysnl

a

1 1 1 % 1 ¥
=)

A [ dl A A a o 1A a =2 dd‘ 1 1 %’ dl
uaznRan Il nd@annsy LW@U_E"EIULV]EIU@JTWWWWIWV]LT’]WU% ann19AnE TuLlh 1 WUINQHUIN

- o X 4. 4 e d o one & 4, ¥ ¥
dnslasundasasiuntvzatingninataninngalaun Wit u uABuLBLATENINE9
1 1 901 dld ] I v dl % 11311 d‘ | 901 dl dgl ndl o | %’ o 1 al
douguinninisinanadesiga 1Hun Nunguinayu 1HasaINN1IasnungNsaguin ANa198
, =< o Yo o R = o o = =2 Yo A A A
1 deRecldiideautaranldanagalunisene satiulunisAneiagldaaninuilu
AuresguindesueIgNnan1AIna dulsznaudae quiiiadugutitairnsesguiitu

nauLy, guinariduuazrnellsiadluguinainnresguing1n(2) uazqurinitanasaiugy

q

UIANN1TDIGUUNANY NNIAE199aNUNATN Iamsaagauan wgnnaneitna lddayaundulas

v v 1 v 4 1 v v v
1vinannednass Inenisinsaesesiiadanndulunuiguinfinaauasfinfaussindnseaunn

T1A1A9NAN7

3-27



n) NM5AITIATAYANIAFUIN

¥ v v
o o 1 | 1

nsdnesNdayaludeuaasiunguindouny Tnaldguintaaanaguinaiaivasisiun

¥ !
=

' o = X Ao PRI R - > . 3 o =
WU UNUN AN @Wﬂmm\‘lwu%@%‘qfﬂuﬂm 1 GNLﬂumﬁ‘@ﬂ’]W?QNm@Nu’] I@ﬂ1ﬂﬂ?qUﬂQ@ﬂqW

HJeyvniinauluguiiganziveuinnuig Juduse) fesaazi@enlunisAnevestn 11

D

= A o - X do o o Ny An o A ' A %9 A
?qmﬂﬂﬂq?m@ﬂqqﬂﬁ‘qmﬂ@ﬂu@\?ﬂﬂ?el,uwququ‘?ﬂuqu ﬂiﬂﬂLLﬂ HZQUﬁEmLN@\‘]u'\u V]LLmﬂT@N‘J@Lﬂ?@\T
| A o N - = L e = 9 o
°1|']E|"g3~|°ﬁu LL@?JLﬂﬁ"ﬂmqﬂﬁgﬂ‘ﬁuﬂ\iﬂﬂq'lﬂﬂqsluwuwLﬂqﬂﬂqﬂmﬂﬁﬂq?ﬁﬂEquuﬂu Iﬂﬂﬂq?ﬂﬂﬂqiﬂ‘ﬂq

nislnanguinananties 4 a1 AegUN 3-23 dutlsznavdan

o 1% 1%
1 o a o

1. aNdle - dluguididesresguiindiuneuuy Tnafaguiniiacnnainduga

Q Q

¥ yaa

Pannuthnnnluggrudaunguasiinteanin anawnsldnaulugurinda dou

a

! v
aa o o

¥ ! ¥ & 1
Tuojifluiuit doununzuanindadunuiinenmnasudszannfasas 20 909

1 9 '
o a A A

W Anldanindnlunungurinlaesosdununthanysnl

P (% [
I ) | | o | )

2. quuvinalileng :  ifluguiintesreguinuIugcun2 USoununtinu auan

a q

& !
1

o = v o o X A X A Y , 5%
ANLALNBIRY Aandaiu ananiiundn lununguiidoulugy \ulsdaTng, aqu
ueu uarldiudndenas Snunthediszannfesas 5 2esNunguEniaine 17

'
a

Tian i lununguintassosiilununluuu@eninau(hdasuin)

@ v P
U 1

3. guuiaErdY  Hlugunntenegutingnn 2 1FnuNuAinu aus0 Aua

Q

oY

be

1
o o o 1 a

o ; X 4, Y, P Lo ad A '
LHANAY ANUIA UL @ﬂqWWHWﬂqiuqu@‘Nuqﬂqulﬂﬁy LﬂuvL??.lntWﬂ NWHV]L]J’]@%

v v '
o a

dszannferas 7 rasiunguiiianne fnldaniwda lunungusintnesanduy

Nundnuuuden nsn @ tesnnn)

v v
1 o

Nuauae uguindesresguinayu Inadngutninanaaduiliu

Q

N
oD

ov

a ! a A

1 v !
nang anmnisldnauluguun daulunidununl Snesdszunnbeaas 1-2

1 % ¥
=

d91 dl (=1 da’ dl o v 4 1 dgl 1 o [ = dl 1
asuLduNuNNERINITN N lann lununguntaasasidunung

anysnd

3-28



saeiena (1)

Y N o .
) QNH‘WW]EIT‘]JQFIQ HAZWIENIHL




¥

® NSARANLATRIINUIHY
Ansiatpsasdatndulunlawds Tnatlsaandsuaianadunazanagiesasinuinu o

HUANNNI9AD YHEDAANIATENIANINUDNANAIEATBNRINLIATIY Fasiyuegiszndng 30-45 a9A7

pagLln 2-24

‘ﬂl o/
n) Faaeiatnely

| L=1H |

2)NIFRAFILTINATATZALLN
51l 3-24 m@mmm\nmﬂmmmdu

3-30



® NITARAILSTNAINTEAUUN

v
o

UINVIATATEALIUNANNNIATFIUNTNTAL TN IPENINNIRARILTIN AN UITaTNTRgE e

dl o ' Y o adA 90’ o a i’/ = '
VlLﬂummmmﬂwmmmmmsmuqumﬂummm IPENNNN9FRARS WINTz I insanialseanu

14 i i 14
4 wihaespnnugeaesini inadudure AgUi 3-25 Tinnadnumiienn

e g-ﬁu:f-nwlh; Hy -

c--!o'ﬁs: sanin (n )

2)N195 G AN 1WARN SN

51N 3-25 NsFAsLIiAdATTALT

3-31



) Auiniin

Y N o .
) QNHWMQEIT‘]JQFI"J HAZWIENHL

Staff

raingal

() AULAIEAN

1 v

5191 3-26 AuminisRnsvATeINe LA iuNquTt et

3-32



a o X A ° ' 4 a2 DA A o A v =
ﬂ']?mﬂm&luwu‘i/]ﬂﬂﬂq WWLLMH\WJ@QLﬂ?ﬂﬁﬂ’ﬂm\?@ﬂﬂiuum@gwumﬁﬂ‘]ﬂ'q G’NE‘]JV] 3-28 N17AUUNN

Iy A A 2 v o o = A & o =
H03A109719a09LAT0INaTY AT mMuANsTunIAaTLlszinm 8.00 w. szaiznaInisfiudeya 1 1
Tneluggeluiunniu uilugguaniudlaniaziaia

fayaa1NN1941399

U) UANNITWATN ) NNEITD

¥ ' [ v
A A 1 ' ° o’

dl 96’ ' = A ndl
nnilasundasraetTu i ineas U aNlnLng TaaNaN TN ENaNENAN 199

] a

A

o

! v v
a o

v v ¥
16 @:N fovmmmmmmz<mﬁ‘wmﬁmmm@ummmmmslumviwmﬁumumﬁu 151/]’1ﬂ’1?

q
73
'

pnziiununiadasuudastvinnunguiiiaenisiiiuiasivinununisliinvesiuigs

q

U1Fa 1 WUENUN F98NNNT

Runof f
_ Rainfall
"~ Watershed area of Runoff station

v
el Runoff : Bunnuuinin ; MCM(lunsauandlsutlavndaenilugnunamiumg, m’)

Rainfall : Bsnaudy ; mm (lunsAatuandlausasvsagniuams,m)

1
o

Area : WURFUHN18940 RN ; sq.km(lunisAatundlausasvsaenlumisaams, m)

vala

A) nstdasgundasnisldnsnu

] ]
= X Ag A

annisAn lulln 1 Gesddeyaaninnisldnaunes 2 U Aatl 2543 way 2549 usiludau

1
a o

wean3ANE TN 2 dayannlull 2552 Wadinszideyanisldnauitieaniiiu 3 Ausil

1) WUNEIBLUIBIGNINLUNY
- . as cda A 'y Ly :
anN193LAszins g se la AN N SN BRI TBINUNAIULBIBIFUUNIUIY - WLIF

YU W.A. 2543 LAzt W.A. 2549 AARIUNIFIENUNNHAINIINHINUIBIANTALFALAL 8 299NNT

1 14
o a KRy

9/-de a dl ] = o SJd” dl a 1 % a o QI dy %
linAuAN VI@%@WﬂHN@’]MQMLWNﬂM?@E@% 43.5 URINNT MENUNIAN  LAZLAaEINA W UNNT LS e

1%

A% 18 URIN"T A

a

- = =2 X oy o a4 X oA o o X o
NAULAN ?QND\?WUVMWL@@NIVI?NM‘J‘@WHVHJ’HJ@jﬂm@’]u’lumﬁ\l"ﬂuﬁ‘@ﬂ@‘z 64189N17

1
! 3 A A

MmN lunenduiudndauzeanisldnunludonesnunyjanviseduiauananasiesas

q 4

3-33



52.5 984n13 N AULAN wartanysnlanuauanasiaeay 28.5 184N 1 fRRuLeN Avsuludau

¥

se191] 2549 uay 1 2552 ﬁm’quﬁuﬁfaﬂfmﬁﬂﬁﬂ%mqmﬁu% 21911199019 M

a 1

& 5
NUNLAN  LLUAN U

mmummmﬂﬂm 24 489n13 1N ALLAN LL@JW‘LWHJ’]L@ﬂNIW?NM?ﬂWHﬁﬂWﬂ@ﬂ AUIULANTUTRE

a

¥ 1 A
A A

ar 22 20aN9 UGN Tunienduiudndouresnisldnuinludouresvunyaaiivreans i
AuuanasFeray 66 1091 linAwAN uartanysaisauiuanasiesas 2.5 109nsdNAWAN
souiiuiinumsnasudduanastatay 20.5 veen sl RnuR

2) WUNEIUNAINTDIFNTNUNY
e

v v
ann1eATein1s sz Teminauinenisinynsresundouuuaesguuitie - wudd

senInell WA, 2543 wastl W.A. 2549 dndauiunagendoianuaninduienay 25 1993 ldN LR

'
=

a d’l a v dl a o QI d%’ v QJQIIQ a | %; al o QI d?
AN WUNYVIIWEUTUTAAR THATUIUINNIUTAERS 27.5 1ANNNT MNAUAN LAZWAAIHNNATUIULNNA L

a

Faraz 59 aa9n19ldnawan Tunsndudununthasysaisnuauanasdeaay 0.6 1a9n1sldNALLAN

v
=

¥ 1 1 ! £ ! v 1
nundndeninsnvrenunlndgniaiuiuanaciesay 5.5 1aan1sldnuinn nsldnum

%

INHATNIINAAAIGALAL 1.3 WINPT MNAULAN A 1u5uludqausendnetl 2549 way 1 2552 dndau

o =

- S o A a X I 4 XA =
Wuwﬂqmﬁﬂmmqummu AUAY 22 WAINNT LT NUNLAN WLWHJ’WLZQ@NIVI‘.TN‘V]?@WM‘VHJ"]‘]J@T]N

|

4
' & A

o QI é’ 1 9/-&/ -dl a = Qi a o Ql é’ dl
RUIUANIU 211N289N17 TN U LAY LRSHRNIIUUTNTARU THANTUIWNN T 3 winreengldnau

q o

AN Bl,uwmﬂ@muwumﬂmummmmu@mm:‘@ﬂ@” 5.8 189013 14N AR LLM@GUWNQW%QH@@@\?

fpeiaz 8.6 189n15 I dNAWLAN LL@”wwnmwsmmmmmu@mmm@” 35 489N17 MNAULAN

3) WUNABUAINTDIGNTINUNU

1
g

ANN13aLATI eI gL e TaiN AU e N1 9N BATTDINUNAIULIUTIGUUIUNY - WLFT

v ] 1 v v ] v
sendnell WA, 2543 uavll w.A. 2549 dpdouiuiaganAaianuiuinedu 4 winasldwunma wun

¥ A
yaa a A A A o A

WQMWWM?@@%’]NQ’]H’JHLWN‘LI‘LA?@EI@ 25 ARNNIT LI NAULAN ‘WLW]‘]J'WL@@NIW?MM?@W%V]‘U’]U@HN

3 1 1

o a d 1 v A a a 1 o al o a d yvala a
AUIUANTY 2 WNTANIT EENUALAN  LAZUNAIUNNANUIBIANTY 1 WN289n19 I EnAAN Tun1g

ﬂ@uﬂuwumﬂmummmmu@mw@ﬂm 22 289N1T I ﬂ ULAN LL@Zﬂ’]ﬂ%ﬁuﬁLﬂ‘]&fﬁ]ﬁ‘ﬂﬁ‘?&l@@@\‘]

o [ % !

faaay 14 209n19 MNAWAN dusuludousendneil 2549 waz 1 2552 dadou WunddanTney

A 1 1 ¥ ¥ 1 ¥
A4 A A a a A ' ¥ A

wranuilnlgnianuawintufesas 97 28919 RUAGRN uasiuay e vseaulauIw

q o

LWN?JLH winaeensldNAuAN Laz LLW@\‘]H’WN@W‘LA’JHLWN%‘LA1 winaaeansldnauen lunnenduiu

3-34



¥ ! ¥
nunthanysnianuuanasfesss 4 10an19ldnauGN Nunegerduiauouanasiesas 60 184

¥ i !

v a a d d a o % yvala a
N3 INUNLAN LASNUNNEATNITNRANUIUANASTREAY 4 2RINT LENALLAN

A1u5un12 1N ARl B BN UN UL BUTaN BN LAa1ALNN AN ANY LT uAUAD
fasnisanzanlussazidenrain1sldnau annistindeyaveanswmuinauluil 2543, 2549
WAY 2552 H1IN1IRANTunlssinnaasnig M auaaniiu 5 Uszinn #9m19199 3-13 WAANIN13

1 1 1 v
ynsiin-an1edn s AL dssinn Banudnlul 2552 SiBunnu Nl finTudenas 95.7

v
%

= d’l dl a [ % | I Qi a di/ dl [
AN 2549 MNRIHAIAINNIINANTUILRINTHAINA1IANITIL AL UIN T LUN1FNAN TN UNLA

1
yala

muu‘lum?ﬁﬂmﬂNumimmﬂ’]@ﬂ@”mmrfmmﬂ fnaulaunislszununisldnaulull 2552 a1n

qay aiuﬂ 2543 D4 T 2549 FauduniIsianunTung dnauaeasil 2552 1N Iaan1sudianigld

PuluTl 2549 wndauwiuiungl

WALANLANFANNATYL AaR13197 3-4 Taeunnlull 2552 anasannil 2549 dszunnudasay

9.86

AN519N 3-4 N AsullasnislEnAluNy

1%

TNAU

a

NguinudIuLY (e liauRsne)

5

aa

1Tl 2552 ugaNansaunnisilaauulasiifingu 6agili 3-9

Area, sq.km Differential, %
Land use types 2000 - 2006 - 2006-
2000 2006 2009 2009*
2006 2009 2009*
Agriculture 2,815.81 3,410.33 1,905.68 3,287.42 21.10% -44.10% -3.60%
Swidden cultivation 1,397.61 1,481.83 1,392.57 2,459.53 6.00% -6.00% 65.98%
Deforestation 2,299.70 3,253.08 274.47 2,619.40 41.50% -91.60% | -19.48%
Forest 6,235.90 4,606.03 9,016.11 4,151.85 -26.10% 95.70% -9.86%
Residential 109.86 107.77 206.27 24410 -1.90% 91.40% 126.50%
Water 267.32 267.16 331.09 363.91 -0.10% 23.90% 36.22%
Total 13,126.20 | 13,126.20 [ 13,126.20 | 13,126.20
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2009%,sq.km
Land use Type Total
Nam_meed | Huai_pong_kew | Huai_pha_man Huai_loang

Agriculture 0.49 - - 1.84 2.33
Swidden
cultivation 2.80 0.65 0.58 - 4.03
Deforestation - - - 0.15 0.15
Forest 36.21 0.19 0.60 14.65 51.65
Residential - - - 0.02 0.02
Water - - - - -

Total 39.50 0.84 1.18 16.66 58.19
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N65 N49 N75 N64 N1 N13A
year | Rainfall | Runoff | Rainfall | Runoff | Rainfall | Runoff | Rainfall | Runoff | Rainfall | Runoff | Rainfall | Runoff
mm MCM mm MCM mm MCM mm MCM mm MCM mm MCM
2000 | 1,905.3 | 431.6 | 1,933.9 | 3822 - -12294.1|1,579.8 | 1,5603.8 | 3,173.9 | 1,440.2 | 8,416.8
2006 | 1,954.9 | 537.2 | 2,056.6 | 227.8 | 1,467.8 | 1,095.2 | 3,037.4 | 1,748.1 | 1,426.0 | 4,018.4 | 1,239.0 | 8,386.3
2009 | 1,452.6 | 325.9 | 2,332.2 | 244.8 | 1,396.0 721.3 | 1,768.4 | 1,5634.2 | 1,061.7 | 2,332.2 938.2 | 5,386.2
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2543, sg,km
Land use Type Total
N65 N49 N75 N64 N1 N13A SRK
Agriculture 219.68 22.92 308.53 899.19 241.25 593.91 499.28 2,784.75
Deforestation 64.67 17.08 176.97 446.60 343.91 317.40 905.57 2,272.20
Forest 291.30 85.62 1,322.84 1,079.14 197.92 879.16 2,459.97 6,315.95
Residential 1.37 0.14 2.38 35.42 15.52 31.68 21.77 108.27
Swidden cultivation 32.87 30.00 256.77 357.73 119.41 194.95 389.71 1,381.44
Water 0.00 - 5.55 8.65 5.24 12.75 231.39 263.58
Total 609.89 155.77 2,073.04 | 2,826.73 | 923.25 2,029.84 | 4,507.68 | 13,126.20
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2549, sg.km
Land use Type Total
N65 N49 N75 N64 N1 N13A SRK
Agriculture 235.85 52.33 370.88 1,024.09 329.66 647.05 754.98 3,414.84
Swidden cultivation 27.68 0.56 357.60 416.53 85.38 227.61 368.65 1,484.01
Deforestation 172.62 16.89 300.67 1,086.70 348.86 381.77 947.54 3,255.05
Forest 184.69 88.09 1,031.07 297.76 151.37 754.83 2,090.17 4,597.98
Residential 1.43 0.01 2.31 33.70 15.04 33.41 21.89 107.78
Water 0.02 - 5.59 8.77 5.43 12.62 234.09 266.53
Total 622.29 157.87 2,068.12 2,867.55 935.73 2,057.29 4,417.33 13,126.20
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2009%,sq.km
Land use Type Total
N65 N49 N75 N64 N1 N13A SRK

Agriculture 234.29 51.70 358.04 993.94 318.60 602.77 732.35 3,291.70
Swidden cultivation 150.96 16.14 237.16 906.16 237.81 247.94 825.99 2,622.16
Deforestation 146.76 81.95 969.73 239.32 114.97 663.20 1,927.80 4,143.74
Forest 4.38 0.30 16.69 71.60 27.45 78.40 45.16 243.98
Residential 85.40 7.21 474.95 638.03 228.20 443.91 585.02 2,462.72
Water 0.49 0.57 11.56 18.50 8.70 21.07 301.00 361.90

Total 622.29 157.87 2,068.12 2,867.55 935.73 2,057.29 4,417.33 13,126.20
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o a QI ?.// ] a e 901 U 1 [~1 901 95 1 ¥ v v4 %} .
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flow) FREULLA1ABUNHU- YN (HEC-HMS  rainfall-runoff model) iflagainaniiidnuinvinnanig
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[ v o v a en 1 [~ H . .
3.3.2 Lﬂuimmmumﬁﬂgumm'a“m\imum (Reservoir operation rule curves)

ann13sausINdeyadulieduiunisUiRnisenaiuin (Reservoir operation rule curves)
anng A eananaasdszmalne Inanslifddananuasdszmalnalguznisanalnatindulsa

dfiAntsanenduunanislunissiniiueu uaaadulfedmiunisjrfniserafuinaewdEnasngy

7 3-36 A ududulfsduiunisdfimnisenafiunnaeu)Inauanasagili 3-37
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3.3.3 sluuunisaasiin

Tunssrandayaduiuniswmuinaeinisdadulalunisilaesin dsenaudan n1ganuun
v o ¥ 1 =) %I v 1 =Y % v 1 [~ % % < % = 1 v
T3 AL E1ANe] AuTin Taun Usunnunnlvadnanadudn et A Ui naedAa uAaunsin
(Storage) Usunoutndasaaina1auiunl (Release) AINNABINTTIEUN (Water demand) wasiFunu
Wvingnuiinen (Side flow) laafinlEunnminuqldnis (Effective storage) ilusiniuuatlin Tne
- - v 4~ e Yy . 4
Warsauueneenidungelu uazgguas Teansaunazaniiureniniamnuglinis fanisem 3-
10 wazndsaniaiaanlunissindulaassinlunislaassinluiiesss wazszsulunisdnass Teusiaily 5
szau LN higher (Probability >= 0.9) high (0.9 > Probability >= 0.7) medium (0.7 > Probability >

0.3) low (0.3 >= Probability > 0.1) &% lower (Probability <= 0.1) aniuasuiiszsuaastinusay

Tureandlu 5 sesueas laun Tuanndn (higher, P=0.90 — 1.00) 1lu1n (high, P=0.80 — 0.90) Tl unans

Py '
o '

(medium, P=0.30 — 0.80) Tltfea (low, P=0.10 — 0.30) uazTltun3n (lower, P=0.00 — 0.10) Fa31l7 3-38
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anivAastindayamaniiding Adaptive Neuro Fuzzy Logic (ANFIS) Tulisunss MATLAB @59aunis

madanlunisaeatin Asgii 3-39

A1919% 3-10 NgauuniaNlTaIuANg ldnsanAmLnaziily

v
N) HALAY

Dry Season Probability Effective Storage (MCM)
High 0.75-1.00 X > 5767

Normal 0.30-0.75 3826 > x >= 5767

Less 0.10-0.30 2033 > x >= 3826

Very less 0-0.10 X < 2033

) gay

Wet Season Probability Effective Storage (MCM)
High 0.75-1.00 X > 648

Normal 0.30-0.75 648 > x >= 1381

Less 0.10-0.30 1381 > x >= 2991

Very less 0-0.10 X < 2991
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Comr

High water yoar

Wet : P =0.75- 1.00 Seffy; » 5767
Dry : P =0.75 = 1.00 Seffy, » 2081

Marmal waler year

Wet: P =0.30- 075, 3826 » Seff »= 57TGT
Dry: P = 0.30 - 076, 1381 > Seff,, >= 20061

Cry water year

Wet: P=0.10 - 0.30, 2033 > Seffy >= 3820
Dry : P=0.10-0.30, 848 = Seff; »= 1381

Very dry water year

Wet : P =0.00 - 0.10, Seffy; <2033
Dry : P=0.00-0.10, Seff., < 648

519 3-38 nadenlunfndulaesiizedeu

High water year

Wet | P = 0.75 - 1.00 Seffi. » 02685
Dry : P =0.75 = 1.00 Seffy > 4208

Marmal water year

Wet : P = 030 - 075, 4584 > Seffe, == 8285
Dry : P = 0.30 - 076, 1777 > Sefl. >= 4208

Diry water year

Wet: P =0.10 - 0,30, 2608 » Seff.; >= 4584
Dry: P=0.10- 0230, 884 > Seffis »= 1777

Very dry waler year

Wt | P = 0.00 - 0.10. Seff., < 2098
Dry : P=0.00 =010, Seff., < 894

Higher

Medum P=030-030

Lawer

Higher

Lawer

(__Haner ) P=0o0-1.00,
(___Han ) Pe=os0-o0s0

Medum

Higner P =0.90-1.00,

P=080-1.00,

(M ) P=o0s0-0x.

P =0.80-1.00,
( Hgh ) P=0.80-080,
( Mesum ) P=030-0.50
(— ow ) P=010-030,

P =000-010

P=030-080.

(D e-ot-om
() p=oo0-01o,

Seffyi = 827115

5156.82 > Seff.; >=8271.15

, 3338 52 > Seff,; »= 5156.62
( tw ) P=010-030,
(— tower ) P=000-0.10,
P =0.80-1.00,
( Hgh ) P=0.80-090,
( Mewum ) P=030-0.D,
(  Lw ) P=010-030,

P=0.00-0.10,

2804.5 = 5effy., »= 3338.52
Seaff,, < 2804.5

Seff., » 5367.25

4087 5 > Seff,, »= 5357 25
2228.87 = Seffiy == 40875
1425.9 » Seffy, »= 2228.87
Seffiy < 142659

Seffy = 49325

3087.4 » Seffy »= 40325
1108.38 > Seff,; »= 3087 .4
§52.3 > Seffy. >= 1106,38
Sef,, < 552.3

Seffy, = 8218.1

357478 > Sef >= 52181
1162.43 = Seff,, >= 3574.78
425.38 > Seffy, == 1182.43

Seffy, = 425,38

aa

A3N6l

Seff. > 8247

P =080 - 0.60. 8881 > Seffy, »= 8347

P=030-0280
F=0.10-0.30,
Lawer P=0.00-0.10,
Higner P =090-1.00
F = 0.80 - 0,80,
P = 0,30 - 0,80,
P=0.10-0.30,
P=000-010,
Higher P =0.90-1.00,
P=0.80-0.90,
fedim F=0.30 - 0.80,
F=010-0.130,
F=0.00-010
Higher F=080-1.00

High F=0.80-0.890,
(___Meom ) P=030-080,
(___tw ) p=o10-030

(___tower ) P=000-010,

5073 > Seffyy »= B881
3862 = Seff., == 5073
Seff,.. < 3082

Seffi.. = 5812

4884 > Seff., >= 5312
3197 > Seffy, == 4684
1624 = Seffp == 31T
Soff, = 1624

Seff.. = 4823

3135 = Seffes == 4823
1411 = Seff. »= 3135
440 > Seff., »= 1411
Seffy: < 440

Seff.. = 2537

1661 = Seff. »= 2537
5481 = Seffy >= 1951
442 > Seffy >= 541

Seff, < 442
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3.3.4 ANADINTS LEUNLNANANTTNAS o)

zﬁwﬁ*unwﬂ?:mmrvmmimrmﬁmmﬂ%ﬁﬁLﬁ@ﬁ@m?mmj Tuflaqiiu (w.A. 2522 4 2554)
Teiun mﬂ%ﬁmﬁmﬂmu’?ﬁm mﬂ%ﬁ%ﬁﬂfqmmumm wazmsliviifiesatlsemu aamslddaite
Qﬂ‘iﬂﬂﬁ?‘[ﬂﬂﬂﬁzmmm?ﬂi@ﬁﬂéquauﬂ?z‘mﬂﬂuﬁuﬁLL@:ﬁmmmﬂ%ﬁwmﬂ?zmm nsldinile
@qmm’mmimﬂi:mmmmimﬂ%’mg@Lmﬁ'm,az@"mmnwl%ﬁwmLwi@zﬂ:r:l,ﬂm‘l:mmu nsldiniiie
gadsznulsznninsaiandnsnisaeszve dudssanansldihaeiuazedilings wud luii
@jui’iﬂmuﬁmﬂ%ﬁmﬂiﬂﬂ‘]ﬁ‘iﬂm 62.99 §1uau.N.A 9na1ungIN 9.61 Aua.u.Al uaraalszniu
3,287.88 AuaL.u./1 mem@mﬁLquﬁmmré”vmn’]ﬂ%ﬁ’]ﬁ@ﬁ@ﬂﬁwmj e ludast w.el. 2554

[ dl d” v a =2 ¥ %; dl o a a
R399 3-11  wananidanasnedzunun s uInNain M szuLinA TnaNansnaInEunu

UNVINFNgARALLIABUNANT N.67 WARINANITIATIEHAIAI9IN 3-12

A15199 3-11 agdannsiesnisldunienanssusine waeludeadl w.e. 2554

Wnin gulnatElng | gmavnssy TALsENIU (AUALLY.)
(GRITEITRN (AuaL.) QL D AUAY 793
[minunu 10.84 0.72 211.00 35.10 246.10
AmMIANAns 15.03 2.96 377.15 515.81 892.96
Fndanenglan 23.58 4.05 528.87 640.56 1,169.43
ninensnne 13.55 1.87 402.90 576.48 979.38
FANNNUIR 62.99 9.61 1,519.92 1,767.96 3,287.88

A5 3-12 HANTTIATIN TR UUNINANgARAL B UNADT N.67

annildn B, (Fuau.uisew) faHu fguAs 993

g [ we [ wa | e | na | aa | ne | ma | we | 5a | wa | A | Ba | @uans) | @1kaud) | (@uana.)

N.67 201 | 261 | 248 | 280 | 825 | 1201 | 1283 | 686 | 436 | 220 [ 287 | 343 4098 2263 6361
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Amfunisdszanunisniaandiesnislduuiienanssnsiie luewiandulng (w.a. 2558 9
2582) uazeauwmndulng (w.A. 2618 D92642) Teanisldunnieglinauiinadszunnnisaiann
nuulszgnsununeuanuazdnsnsldinisesdszang nsldinnegaainnssutszuiainiend
¥ £ [ % k% 9; I U %’ dl
andayausainlusuianuardnsnisldinsesusazlszinnlseny nsldiuneaatlseniudszuin
n1safannemsnIsAnesTme dulsrdninisldunaeeiawazduldnislueunAn LaAINAanITaATIZe
v 9./%/ dl a 1 dl [ % b o o o dl
pNsaenislduenanssusne warluauiandulng uazeurandulnalusmeadine Amieen s-
13 WaY 3-14  ANANAY  AuiulFunainislduaiesnenssuuiinalueuian Dadnwndunisldnin

1laq1iu

A15199 3-13 agdannsiesnisldininenanssusine wanluauiandulng (w.a. 2558 Dy 2582)

n) AxsiasnislduieglinaLising

RIUIN mwﬁmmﬂ%ﬁﬁLﬁ@qﬂ‘inﬂu?‘inﬂ (@ uau.n.Al)
2562 2567 2572 2577 2582
FINTALNU 11.15 11.35 11.55 11.76 11.97
FINTANART 15.80 16.30 16.81 17.35 17.90
Fmdanenlan 24.76 25.54 26.33 27.16 28.00
minensnned 14.18 14.59 15.01 15.44 15.89
FUNYNNI A 65.89 67.77 69.71 71.71 73.76

v ¥ 901 dl
) ANNARINIT TN WWBRAATUNTTH

RIUIN m']uﬁ’mmﬂ%’ﬁnﬁaqmmumiu (@uau.u.Al)
2562 2567 2572 2577 2582
INTALNU 2.88 2.89 2.91 2.92 293
FINTANART 3.03 3.03 3.03 3.02 3.02
Fndnnenglan 2.23 2.31 2.39 245 2.52
Fninensmnn 2.34 2.41 248 254 2.60
TUNNNAIUI A 10.48 10.65 10.80 10.94 11.06
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a P 2% A a | = o Py
A19199 3-13 a3dAdusieanisldinienanssnsne was lueuandulng (se)

A) ANFABINIT I HNNeTa s TN

RIUWIA ANnusaImMsldiniarallseyu @ uau.u Al)
2562 2567 2572 2577 2582
FINTALNU 172.86 205.57 244.02 181.34 169.15
FINTANART 979.74 997.22 1,067.22 900.44 904.61
Fmdafenlan 1,156.45 1,188.23 1,301.47 1,065.47 1,045.61
minensnmne 885.91 877.08 931.51 835.16 753.24
FNYNNIA 3,194.96 3,268.10 3,544.22 2,982.40 2,872.61

A15199 3-14 agdannsiesnisldinienanssusine wanluauiandulng (w.A. 2618 Dy 2642)

n) Axsiasnisldinieglinaising

RIUIN mwﬁ’mms"lﬁ’ﬁqLﬁfaqﬂ‘lﬁnﬂuﬁnﬂ (@ uav.u.Al)
2622 2627 2632 2637 2642
NTALNU 13.80 14.05 14.30 14.56 14.82
FINTANART 2297 23.70 24.45 2522 26.02
Fndanenglan 35.81 36.93 38.08 39.27 40.49
Fninensmng 19.96 20.53 21.13 21.74 22.36
TUNNNAIUI A 92.54 95.21 97.96 100.79 103.70

v Y 901 d‘
) ANNARINIT TN WWBRAATUNTTH

RIUIN m’mﬁ@amﬂ%ﬁmﬁ@qmmmssu (@1uau.N.Al)
2622 2627 2632 2637 2642
FINTALNY 2.98 2.98 2.98 2.99 2.99
FNTANART 3.01 3.00 3.00 3.00 3.00
Fmdniwaylan 2.83 2.86 2.87 2.89 291
minensnmned 2.86 2.88 2.90 291 292
FNYNNI A 11.68 11.72 11.76 11.79 11.82
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m19197 3-14 agilavnseenisldinieianssusine wanlueuandulna (se)

A) ANFABINIT I HNNeTa s TN

IUWIA AnusaImMsldinarallseyu (@ uau.u )
2622 2627 2632 2637 2642
FINTALNU 203.34 223.33 178.72 192.14 180.13
FINTANART 980.08 919.23 888.88 956.98 940.53
Fndnnenglan 1,262.99 1,212.06 1,176.58 1,243.82 1,201.35
Fninensmnn 964.13 923.01 952.01 961.20 896.23
FNYNAINT A 3,410.55 3,277.63 3,196.18 3,354.15 3,218.24
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3.3.5 WULAIAAINITAANITAINLALINUN

Tun138519UULUA1899N199AN198 191 LN N3 NAINANN19ANAATDIB19LALUN WaZNIS
APILIANAATENINAAAILANNEMNLTNIUTNIIARAAY AIUTLTIEAZDUALLININNNTIATIZILARS

AINIANLAN A TAENIIANABIANTNANAATDIBITUUGAE Fuzzy Logic Milszgneinmusinisdaasii

'
o o v A

faviadedn 3.3.3 TnafansunislassaindaudsuanidrAnyléun Wi wadhenasuuinFunn

2 1

%’ =3 o 1 % A %; d’j dl % < %; %’ 1 v U 1 =3 9°J
HUALANNaUNLN 1 1Aa1 LTI NN UTAINUN AW ANNIN LU UTHN U YINAT U8 NIA LW LAY

13u1nANAaan1un wanannilaniuusaulalunisenaasganInnisLEun a1 L 2 Rawl

A oA

Aa @aulad 1 n1suTvnsanaiuinuuusialy (General reservoir operation) waz@awlaf 2 n13LEUN3
B193UENRAANIHUYIAN (Flood reservoir operation) Taaaulan 1 Tan1muainasilunisdaestin
wuniall warRenled 2 lenivuaanninaailunislaean nt w.A. 2555 LaA9T8asReAnNITIAYA

LULRNABINIFAANITANLN LRI AINIANWIN U

Tunnra1aa9anInnI17aan1u1 1Al Tenansnldunnsingnusinaanadusndsne Tnean

A
I~y %4 2

grufiut@eunina Lassna lnan s NBun A niuRguinduinetn  (side  flow)

dsznausae viailunisEunseesisaaslildinainiffuaivinarnguuindinaun (side flow) Wudou

1
IS a [

wilelunnsdanisuresguinidnszenlug) Tneflauginag RasantBunnunvinanguudsianiil

aa

Fanvin W.AA uaziffunnuunyinaeaguinTnauany d0uaeudsnm Aansunisuainmii (side flow)
AMNgNUNe guiNUIudIun 4 qUEIAREIRTEY GUINLAYTIEY FHUENNIA HUENTINEY guinn

% v

AAUATN WazgNTNeNNanINiatavia .17 uanelasadnanisdnnisinvesgurinuinuasgLi 3-42

3-56



Lppe- Ha R ser

N.ZTA,

Keas MNo

o= R vmr 1% v wiad

L i Ham Fha<

o D
. BN
Prq Alva- Firgaton S
H.Ir leﬁ: H "rq "
FRe K W
1
1
Fr.a~lxl Jan E b A I e Wy
WI;EI =I':u- E (FoT) Skvar Pa-11
Luero- Yo—
W Yi7 CP R var 3ax 0 \
h - Loves= Na
F
w ———() 3marrat?
N vn-Reria TRA-05
mayg
G2
rra— a
Kenng ke (------=-~ 4 GhaoPhage Welr
Bazh E A Fesar -
Thea Sres
cn:o B toroenu
Phiaya G f_h “war
e | @D i
1 ] g o= e o i
o= mcm——- ' — Comicoed lurs

1l_-il.ll‘l ot |haland '

e P v

51" 3 - 42 Tasetnenisdpnisinesguiiniu

3-57



3.3.6 HANITAINADINITAANITAINLNUUN

aaa

AINNANNTANABINTAANIBIALBNTOUNANA waz@endsns luaninilaqiiu euiaadulng

wazaurandulng Iaglddayatindnnddny teun dsunainluadngnafiutn 1snnumnusianisi

o

=

v v H O Y v o H . ~ = 4
ATUNTEUN LL@tﬂ?‘ququﬂi‘M@L‘ﬂ’]ﬁ]’]%ﬂ/l’]ilu’] (Side flow) WAANBHIDNANTINAINHAIALAALUN LAY

o ¥

anwtnvianluan nilaqiiy uareauIAs uaAINANITLATIc Ity aUELLLANAeY AIAN9197 3-15
ANN17043LNANNIANABIANINNIIUTUIEUAUTN IHAIAN997 3-16 A uFuranisdiasiziann
ARINTIALARULN wazaNINUNTIaNTUaN NTAq1Y LAZAUIARUAAIAIANTINA 3-25 LAY 3-26
puanay agullidn luannilaqiiu (w.e. 2522 — 2555) lWaudsnansunmuun luadind eiieas 5,956
% N 1 (= % U v o o = L% %’
auan. /A udadungelu 5,058 ATUAL.N. LATHAUAY 867 ATUALLN. ANNAIAL NAINABINITUY

#atlsznusuinainviselasenistadssnuienlanfeenn wae 1,002 A uau.n. Jlsunuvinlua

£ ! v
e =~ D ° v ! o

¥ v L4 %l <3 %I % = dy = %’ ] dJ
AU LUIRINNUNANUINILENEALUIIN 13,372 A1UALLN./ wanannigadlTuininvindaunile

q

anguieniadedy 4,222 duau.N./Al dowdenninaidiuimin adnensiaan 5,789 41u

au.u./A panudasnisinsalseniududinatnvzalasenisaatseniwdinezanlug) 1wae 10,330

&uav. /Al Alsunnmvinanguinduedn 819 Auan.u /il warifiunminvinandouniisannvuigu

q

TNTNAAUANLRAE 3,510 ANUALL Y.

|
A

Tuauanduwlng (w.m. 2558 — 2582) WaudsnaNENIMT Inadieeiede 5,425 §1uau.u./

T utiaflunaeu 4,587 fruan.a. waznauds 864 AUAL.N. AMNAIFL HAdNseen sinTatlsznIui

netinralasanisgadszniuisnlaniaan wae 809 Auau.y. HuFunuivinlnadduinen
¥4, ¥ o ¥ y - X o ¥ 4

AINLAgNIN T iuingan 16,890 Anuav.u./Al wananifiEnnuinvindaunilsanngutiney

Tuadinede 4,797 druau.u./Al dandeuginadidiunnin lnadnensnade 5,642 druau.u./Al dponu

fasnTsungatszmusuinanvzalasenisatlseniuidinecenlug) lafe 11,722 duauu Al §

% ] 1

=

PFnniivnannguindaeas 1,013 duau.u/A wariBunmnvinandauniieanniunguiunt

AAUANLAAL 3,796 ATUALLH.
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Tuauiansulna (W.A. 2618 — 2642) 1 WaUAINANUIN LN WA 819@As 5,718 AUAL.N./

1 utheiluggru 4,868 fruatly. uazgguas 895 AMUaL.N. MNA1AU HAdNsesnisingatlszniuii

nenzalasanissalszniuisnlaniann wae 734 duau.y. i nadduinen
S N S, ! a © Y = Lo o 5 = .Y

ANLAgNLNTINE81iutngan 18,062 Auav.u./Al wananifiliunuinvindaunilsannguings

Tadnedn 5,101 duai.u/Al dewdeuginadiBunni luadndnsiieds 6,159 Auau.u./Al dAnu

fasnttnralszniuduinatvzalasnissalsennwdnszanlvg) 1ade 10,807 &uaua/A &

v 1 1
al

PFnnnvinainguindaean 1,379 druau.u/Al uaviSunmuuivingndouniiaannvuiguuntl

AAUALRAE 4,024 AUALLY.

A19199 3-15 Han1TaAsITidayatilduuLeaIa8g

a1aiuin UFunonih amwilaqiiy @uau.u.) auAnaulng (R1uaLLN.) auAndulng (AuaL.N.)
noelu | gauss | 59w agels | fauds | sam agelu | nause | sam

Feudsnn |1 Bunshinadhgrafiui 5,058 867 5,956 4,587 864 5425 4,868 895 5718
2) paudiasnasingadssmugiuinein | 532 470 1,002 546 263 809 432 302 734

3) iy luadn duiine i

3.1) SF-01 512 229 741 657 294 951 685 288 972
3.2) SF-02 1,105 649 1,754 1,767 838 2,604 1,967 918 2,886
3.3) SF-03 507 102 608 638 108 746 725 118 843
3.4) SF-04 1,636 520 2,156 3,195 710 3,905 3573 889 4462
3.5) SF-05 2,322 866 3,188 1,896 707 2,603 1926 736 2,663
3.6) SF-06 842 494 1,336 846 462 1,308 863 498 1,361
3.7) SF-07 2,053 1536 3,589 3,378 1,395 4,773 3,370 1,505 4875
38)Y.17 3,365 857 4,222 3,933 864 4,797 4,187 914 5,101
ﬁ'augiwa 1) Banauh e 4,695 1,062 5,789 4,589 1,088 5,642 4,946 1,248 6,159

2) paudasnstigatssmudnuinari’ | 5768 4,562 10,330 7,380 4,342 11,722 6,714 4,093 10,807
3) iy Tuadn dnudinetia

3.1) W4A 686 133 819 854 160 1,013 1,198 181 1,379

3.2) SF-Ping 2,653 957 3,610 2,636 1,260 3,796 2,680 1,344 4,024

uHeE SF-01 @ dFnnuiivinaingutiiling

A TV

SF-02 : iNuvinannguuiugaud 4/1 uarguuIAReRIau
SF-03 : finnnuuvinanguuugaum 4/2

v v

SF-04 : Runnuviannguiiuasiias uaztinima
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SF-05 : ﬂ?mmﬁwﬁmmjuﬁﬁwm

SF-06 : ﬂ?mijwhmnzjuﬁmmm@uziwmu‘ﬁ'1

SF-07 : ﬂ?mmﬁwhmﬂ@juﬁﬂmumfau@mdquﬁ2

SF-Ping : ﬂ?mmﬁﬁﬁﬂmn@;mﬁﬂqmudw

1/ ﬂfmJﬁmm?igmmﬂ?mmmm‘imami‘nﬂﬂifzmuﬂum‘iﬂﬂﬁwm

2/ Annusiasniantadszniuaaslassnsalszniudinszen lug

A1NNAN1T318844NINN1TUTIN e AL TuRewlasne) asnsanFaumeudsunauiuin

an [

wazifFunauintlassae@iouning LaziIaudsna AIgUN 3-44 uaz 3-45 agilladn luReulanisidmng

uI/ o 1 = dl Maar d‘ a a %; [~3 o =)
wouvinldluannilaqiiu doet] 2522 - 2556 WWeuASTA waz@aunina NlTunuAuAngel
szan0d 7,985 a1uas. /A waz 6249 duau.n./A SelFunaindaesdseunn 5,251 §1uau.u./Al
waz 5,399 Auav. i/l Tueuiandulng (w.a. 2558 - 2582) Fninsifuinaesdeuginaluggr
WAZOAUASAZINTULITZNL 7.00% uaz 7.66% mNatAL deulfunamiiaes lunguu waznguds

- X A = o o & o o X =

AzANIUUTENINL 10.89% LAy 8.28% HamauiuanIndaqiiu Inaanizinaus A iNaug
25.24% Tuanusiiuiamniuineesaeudsnalug gy uarnauiasanadlssunm 4.04%  uas

5.68% mua1AU doutliannuindaes  lungell uazngudsazanasiozinn 1.94% uaz 8.28% e

Weuiuanmilaqiiu Insanzineunn ARN1EUAARITIN 20.25%

Tuawaadulna (w.e. 2618 - 2642) ﬂ?mmﬁf]Lﬁuﬁﬂmmﬁ@uﬂﬁmluq@ﬂu WAZD)AUANAY
WTulszanns 15.84% uaz 15.88%  AMANEL dauiBanminddes luggeu LL@ZQ@LL&Q@ZLWN%M
Usennu 17.27%  uaz 14.31% Lﬁmﬁﬂuﬁuamwﬂ@qﬁu Imﬂquuﬁﬂu@mﬂmﬁm%uﬁq 48.16%
Iumm:ﬁ'ﬂ?mmf&ﬁLﬁuﬁﬂmmﬁ'@u?ﬁﬁﬁr"Luq@slu LA QUANAZARAILITNIM 1.77% uazintY
Uszanms 0.35%  madndy dautfunniinysas lungelu Laznuasazanaalszinm 2.06% LAz
1.25% Lﬁmﬁﬂuﬁu@mwﬂ%}ﬁu Tnalan1ziAauRa1ANARAITN 19.85% A1NNANIIANABIANTNE 1L IL
58 LmﬂﬁlﬁudﬁL?j@uqﬁwaﬁlﬁmmﬁﬁrﬁ’iunmﬁ'u%ﬂuq@du LAZT)AUAY Uil euRsiARLSHnuT

v % dl 901 ¥ 1 dl % ?:/ 1 o % o
munuu@ﬂmLummﬂﬂ?mmmimLmﬁm\‘mmu@ﬂmmhma@mmmuﬁlﬂa LL@Z’FJM’W’WM@MVLHZ\]
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|
A an

quifauimmiu??milﬁ@@“mmiﬁwiqﬂuzqmwﬁﬂaﬂu gioq] 2522 — 2556 AeuRIA uazidionu
iina RsnnsiAufneedissann 6450 &uan.a/dl uay 5669 Auav.a/dl Feitsunnninses
Uszanns 5,417 &uau.a/il uaz 5,538 &uaua/dl lueunansulng (w.a. 2558 - 2582) sty
ﬁﬂm@qﬁ@unﬁwaluq@ﬂu Lmzq@ué’wuﬁm%mizmm 2.37% uaz 5.42% AN dauSannni
Uaes Tuggiu LL@:q@LLfo’fﬂmﬁuﬁuﬂ@:mm 12.40% A 6.35% \aifinufuaninilaqriu leians
audananiintui 18.21% ”Lumm:ﬁ'ﬂ??mmﬁﬁLﬁuﬁnmmﬁ@uz‘ﬁﬁmuq@du LLa:q@LLé’a@:Lﬁm%u
Uszanms 17.98% WAz 24.42% AwAAL daulsunaninlaes luggiu uaznguasazanasilszanu

2.61% Uaz 7.56% Wainauiuaninilagiiu naeniziheaunnaananadia 27.33%

Tuawrpndulng (w.a. 2618 - 2642) Psunnuinfiuinaesaeuginalug gl uazgaudsay

[ [ % ] %I 1 v QI dgg
anagLlTENn 25.15% WaY 20.51% mNaay dautFunnudndaes lungeu uazgguasaziingy
Usznnnd 17.48% uaz 13.66% amsunuaninilaqiii lnaenizineuiugauinduie 25.10%
TuanusiBuinniduineesleudsnm uageu  uwazngudsazanasszuin 14.03% uaz 6.23%
AINATAL doutliunnuinaes lungeu uaznguisasiinautlszann 3.56% uaz 2.13% Wewiauiu
annilaqiiu IngianizineusuaANANIUDN 110.90% UATIRBUNNIIANAAADN 23.12% AINNANT

o‘dﬁl%c{ !

a 96’ [~3 o dll a dl qur o a £% U
WATITNT WiLING UTnnauiiAuinaesdieuning uwazeudsnm luaniniaqiu Nifsuurdesndn
PFnnaiAuindananisal iesaininistaestininludeeggiu uargguds luewiandulnd

PInnnuinivinaesdauginainisuasuutlasaniaqiuiaadniasialuggy uaznguds

v
aa =

TuanugAFunuifiuinre sl u@nmanau lugguu wazgaude uwiFuinsinduindsaaninag,
o [ % <3 o dl a dl caafLa zl/
anmilaqiiu lwarandulng Bunsinfuinresaieu)ing uazdeudnaidsunuanadrislug el

Y vz o a X 4y X B . ¥
waznguds wansliiingn nstiunsdrafivinfraRenlall aoudeaiaviiamanianiznauAauT

Tunnsannisunlussezenng
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A19199 3-16 A71/HAN1IRNARIANINNITLFNFENUALN

) UFunausiwiuin

arafuth Faula HAILASIEN WSanadufudn @ uana)
CRETN amwilaqiiy auAnaulng awanaulna
agdu |nguas| snedl |aasdu aguas] sl |gaduylaguas| sl (agelu| aguasl sedl
FeudsAs Wl Aade 4,932 | 7,468 | 6,200 [5,020| 7,477 | 6,249 |4,787| 6,989 | 5,888 |4,965| 7,353 | 6,159
Angegn 6,585 | 9,495 | 8,040 |7,150(10,640| 8,895 |5,249| 8,059 | 6,654 |5:252| 8,156 | 6,704
Arngm 3,096 | 4,196 | 3646 |3,356| 4,575 | 3,966 |3,828| 5015 | 4,422 |4,286| 6,183 | 5235
ml,ﬁmmummﬁm 1,008 | 1,613 | 1,311 [1,034]| 1665 | 1,350 | 357 | 637 | 497 | 215 | 563 | 389
Aeupina Wl |Aneds 6.786 | 9.287 | 8,036 |6,791| 9,180 | 7.985 |7.203| 9,748 | 8.476 |7.735|10.449]| 9,092
Angegn 10,313]13,390| 11,852 9,188 13,462| 11,325|8,749|12,914| 10,832(8,714| 12,607| 10,661
Arsnge 4152 | 5289 | 4,721 |4,212| 5,368 | 4,790 |5,785| 7,497 | 6,641 |5,977| 7.856 | 6,917
Anflesinannsgiu| 1,665 | 2,048 | 1,857 |1,268] 1,745 | 1,506 | 943 | 1,076 | 1,000 | 681 | 1,035 | 858
HeuRFAA | 4annstinviau |Aede 4932 | 7,468 | 6200 [4,207| 7,132 | 5669 |3,586| 6,429 | 5,008 |3,617| 6,637 | 5,127
Angagn 6,585 | 9,495 | 8,040 |7.680[10,640| 9,160 |4,014| 7,340 | 5,677 |3.966| 7,473 | 5,720
Arsnge 3,006 | 4,196 | 3646 |3,336| 4,919 | 4,128 |3.430| 5,156 | 4,293 |3,503| 5,639 | 4,571
Anflesiuanmsgiu) 1,008 | 1613 | 1,311 1,183 1,505 | 1,344 | 108 | 469 | 289 | 105 | 495 | 300
ﬁauqﬁwa Kannsiinvian [Aniad 6,786 | 9,287 | 8,036 |4,777| 8,122 | 6,450 |4,817| 8,288 | 6,552 |4,908| 8,647 | 6,778
Angean 10,313]13,390| 11,852 5,717|13,462| 9,590 |5,506| 10,116 7,811 |5371|10,389| 7,880
FAsnge 4152 | 5289 | 4,721 |4,078| 5,196 | 4,637 |4,588| 6,660 | 5,624 |4,464| 6,796 | 5,630
Anfleaiuanmnsgiu) 1,665 | 2,048 | 1,857 | 360 | 1,536 | 948 | 199 | e61 | 430 | 196 | 804 | 500
= 0 = S T,
719190 3-16 ZQ’::J;‘]JN@ﬂ’]ﬁ‘@q@ﬂ\?@ﬂ’WWﬂ’]ﬁ‘Uﬁ‘ﬁqﬁ"ﬂq\?Lm_lim ()
v
) 1Funniniany
anafudh Saula WAILASIZ Wanaiddes @ uau.a.)
AR5 anwilaqiiu auAnaulng auandulna
aaeu [gauas| sl |gacdugguas| sl [gadu| gauas| s1ell |aasdu| gguas| s1edl
AeuAsAF il [Aede 2142 | 3321 | 5530 |2:351| 3,124 | 5537 |2,305| 2,798 | 5191 |2,385| 3,002 | 5,495
ANgag 5,186 | 5,590 | 10,775|4,035| 4,543 | 8,266 |2,561| 3,608 | 5969 |2.616| 3,687 | 6,168
AnBngn 512 | 1,303 | 2367 | 764 | 616 | 2,759 |1.625| 595 | 3,815 |2,137| 612 | 4,183
Andeamnnsgiu| 1,080 | 1,164 [ 1,027 | 775 | 991 | 1,508 | 186 | 674 | 601 | 112 | 704 | 544
Feunfing Wl ALade 1,748 | 3,506 | 5339 [1,977| 3269 | 5334 [1.958| 3,341 | 5414 |2,130| 3,611 | 5849
Angegm 3,735 | 7,637 | 11,372|3,679| 5590 | 9,269 |2,527| 5420 | 7,391 |2,670| 4689 | 7,081
ABngn 276 | 1,269 | 2.360 | 436 | 627 | 3,125 [1533| 651 | 4615 |1.642| 1,046 | 4,457
Andeaumnmsgu| 923 | 1476 | 2,153 | 677 [ 1010 | 1,403 | 264 | 794 | 690 | 270 | 702 | 600
FeudBnn | 4annstinvian |Aiade 2,142 | 3321 | 5530 [1915| 3491 | 5453 |1,668| 3486 | 5237 |1.762| 3674 5512
ANgag 5,186 | 5,590 | 10,775|3.454| 6,551 | 8,708 |2,356| 4,432 | 6,289 |2.253| 4,456 | 6,357
ABngn 512 | 1,303 | 2,367 | 782 | 1,176 | 2.880 |1,332| 1,531 | 3,826 |1.406| 1,699 | 4,576
Andeaumnasgiul| 1,080 | 1,164 | 1,927 | 686 | 1,267 | 1,575 | 213 | s67 | 511 | 193 [ 600 | 531
Feugina | 4annstinviou [Aade 1,748 | 3,506 | 5339 [1,055| 4,364 | 5528 |1,054| 4317 | 5490 |1,135| 4,717 | 5979
FAngage 3,735 | 7,637 [ 11,372]1,967| 9,092 | 11,059|1462| 6,236 | 7418 |1,491| 5832 | 7,163
ArFgm 276 | 1,269 | 2.360 | 551 | 1,228 | 1,876 | 873 | 1,509 | 4,220 | 733 | 1,638 | 4,257
Anfeaunnsgiu| 923 | 1476 | 2153 | 370 | 1,750 | 1945 | 119 | 847 | 673 | 152 | 920 | 747
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