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ABSTRACT

Changing in climate is the global problem and, lbgait will destroy or damage some factors of
enviroment in province-wide. By using design ofeeixpent (DOE) method, the affected geographiceadtieh
factors in a province will be discovered. Initigllthis paper will establish the spatial optimizingodel to
minimize the impacts of climate changes. The rasillltbe used in decision making process in preingnthe
damaging in Tra Vinh Province.

1. INTRODUCTION

Climate change causes more impact on people livihg. impact on various aspects
such as [1]: resources, environment, health, algui®) urban development, water supply,
infrastructure, energy... Limitation the effects dimate changes through two methods:
reduce the causes of climate changes and try tosaigpthe developing way to minimize the
damage due to climate changes. The first methodiregtime and the cooperation of all
countries, all organizations and parties in thelavoDrganizations around the world will
connect together through these programs such assiemireduction,... In a province,
reforestation is the effort of this method. And ta#er method is the way to planning and
adjust the economic, cultural, and social develamnrelocal. In this solution, the adaptation
measures (prevention, protection, resistance, Jgady57] is one of the solutions to reduce
the damage group. The development of each locadityalways associated with the
manufacturing, services and key trading to deteemis a results, optimal model is built on
the basis of factors influencing and impacting jmoial industries by means of experimental
designs. This article mainly describes the prop@etimethodology research.

TraVinh is the province in southef VietNam. Its area is 2,215Knand have over 1
millions peoples (2009). Geographycally, TraVinthhs low plain with average height from
0.5 to 0.8 meters.
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Figure 1. Map of Tra Vinh provincein the study.

2. THEORIESAND METHODS
2.1 Climate changesand its affects

According to [2], climate change is a significantdalasting change of prolonged
climate patterns in period of a few decades tonarfellion years. Climate change alters the
average weather conditions, that is to appear moless the weather phenomenon. Climate
change causes many changes such as temperataofal],renineral resources, and changes in
agricultural production as well as human settlemanid other plant and animal species.

For this research, the GIS data layers are colessefollows:
. The economic, cultural and social (with mainly agliure and fishery).
. Elevation.

. Roads, the main traffic routes.

. Hydraulic system, drainage works.

. Residential areas, independent houses.

. The cultivation.

. Current status and land use planning.

. Industrial, commercial, manufacturing plant.

. The landfill, the focus wastewater treatment, solastte.
. Slot administrative provinces, districts and towns.

Establishing the spatial optimal model to impactsthe climate changes by design of experiments
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Figure 2. Elevation (TIN) and main hydrology system of TraVinh Province.

2.2 Brief on Design of Experiment and applies

According to [4], proposed by Ronald Aylmer Fisli£835), the experimental design
method is a technique used to explore the new gada more knowledge of the existing
process and these optimize processes. Experimdasain is applied in many fields of
industries with the Taguchi method, Genichi Tagygtdposed in the 50s of the previous
century. Designed laboratory experiments usingfilter floor (screening experiment) to
evaluate and find the important factors that affeetprocess, and find out the factors that are
not really important, have less image significaiféets or processes without analysis of the
entire number of significant factors. In the expwntal design, the factor (factors) is the
input (input). These factors can be categorized ifdctors that can be controlled
(controllable) or control (uncontrollable). Eaclctiar levels (levels) are the properties of
interest of factors that can affect the resultsgomse). For example: the rainfall factor with
two levels: less and more can affect the results@fyield of rice.

Normally [5], an experimental design is done thitoegght steps as follow:

Step 1: Identify the problem (define problems).

Step 2: Define objectives.

Step 3: Calculate (Brainstorm).

Step 4: The experimental design (design of expatiine

Step 5: Perform the experiment and data collec{mnduct experiment and
collect data).

Step 6: Data analysis (analyze data).

Step 7: Translation results (interpret results).

Step 8: Test results (verify predicted results).
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3. PROPOSED OPTIMAL MODEL FOR DECISION SUPPORT TO REDUCE
IMPACTSOF CLIMATE CHANGES

In fact, for coastal and seperated province as ifta\tlimate changes mainly cause, at

least and clearly, in 4 damage factors: sanilipattbought, flooding and lack of freshwater.
They all affects to agricultures, fisheries, andigloplan for development.

Table 1. Surveying factors and their 2-mapping levels.

Factors Levels

Salinization short or long term in year.

Drought month or fixed quadter.

Flooding low or high height.

Lack of fresh water low or high percents of peagfect directly.

And, in practical, TraVinh province has being denlet of programs to against climate
changes such as reforestation, selecting suitad@eseeds, studying and choosing appropriate
plantings. But four factors will not be disabledsalutely in the future. Therefore,
development plannings for industries of the progimdgll be needed to drive the provincial
economy and social. The idea minimizes the indestaffected by climate changes and
maximizes the others having less climate chandestefgradually.

The interaction for geographical information isamhation extraction from heights,
population, the productivity of rice or vegetablése current state of land use in the area
affected by the climate in some decades. Sinceptmlation and the terrain, such as
hydrology system, of province is not regular dimition, we must apply the geostatistics
functions to order the set of factors at districtvard level. In addition, because of long-years
plannings and annually adaption for the social-eaains of province, the model will not
have all linear functions, instead containing tieress or Markov chains. And
mathematically, the system will contain set of tioear polynomials. As a results,
optimizating this system may lead us employing saigebraic algorithms.

In the model, optimization factors that can be iy many methods, such as: PTAS
(polynomial-time approximation scheme, the methddmeta-heuristics based simulator
development patterns, the optimal method for tirages). In the model, KPCA (kernel
principle component analysis) is proposed to sdleetmain factors. Design of experiment
technique is based on the geostatictis functiochtmosing the main factors for ward level as
well as industry zones level.

Establishing the spatial optimal model to impactsthe climate changes by design of experiments



Climate changes Set of factors Leocal

in years industries,
labors, man
powers
b Past data of
V| affacted industry
FProvince l b Province
planning || local Effects | GIS
industries database -
d
i;::‘:mrsin Damage Climate
th database in database
r 2 .
. interested
constraints planning fields
updated GIS update r
database PCA or KPCA methods
) — ~— Extracting: levels.
Costing the planning
by local mdustres.
labors
y I L "
Optimization the factors T

Check by DOE method

r

Results: map and planning for t years

Figure 3. Proposed model.

4. CONCLUSIONS

Implementating the optimal model in order to li&mage and finding the factors that
the impact of climate changes is essential. Thdatktsed to select factors is statistics. And
design of experiments as well as others methods asd®CA, KPCA will take the role of
identify the effects factors. Experimental desigetimod allows testing has found factors.
Detailed expansion will meet the seasonal climdtange. Model will apply statistical
methods as ARIMA to calculate the time series ofetiand damage caused by climate
change.
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