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Effects of Global Warming on Climate Change in
Udon Thani Province in the Period in
60 Surrounding Years (A.D.19-2010

T. Santiboo

Abstract—This research were investigated, determined, ari® build the increasing temperature to effect af @icling
analyzed of the climate characteristically changethe provincial pressure of the world with the climate system amadases in
Udon Thani in the period of 60 surrounding yeacsrfr1951 to 2010 global mean temperature to develop to the heawydéistorm
AD. that it's transferred to effects of climatologlly data for {5y each area. As South Africa prepares to hostUhied
determining global warming. Statistically signifitavere not found Nations climate change summit in Durban this ydamke
for the 60 years’ dateR?<0.81). Statistically significant were found Chad is living proof of the continent's environmérnt:risis.’ It

after adapted data followed as the Sun Spot cycleliyear periods, : dhes
at the level 0.001R?*= 1.00). These results indicate the Udon Thani’%vlishaalg]:ﬁ:u?ﬁ(ug;e;g& alrte;s; (;fo?va:rt:};l%:utﬁa:)gzbam?rgo
weather are affected change; temperatures and rafio were A cyclone in the Indiaﬁ Ocean hit the Indian state\Nest.

increased, but rainfall and number days of rainfajiclone storm, . . L
wind speed, and humidity, forest assessment weceedsed. The Bengal and neighboring Bangladesh, Bhutan has bi¢evith

effects of thermal energy from the sun radiatioergg and human Neavy rainfall and flash floods throughout mosttwf country,
activities that they're followed as the sunspotleyare able to be although it is hundreds of kilometers inland [1Ja€T most
predicted from the last to the future of the umifdarian’s the common cause of wildfires varies throughout thelekdn the
climate change and global warming effect of theleor United States, Canada, and Northwest China, fompig
lightning is the major source of ignition. In othgarts of the
Keywords—Climate Change, Global WarmingJdon Thani World, human involvement is a major contributor.Niexico,
Province Weather a wildfire is any uncontrolled fire in combustiblegetation
that occurs in the countryside or a wilderness.dre&lorida,
during the drought in 1998, catastrophic wildfirbarned
I INTRODUCTION numerous homes. Russia’s record heat wave maydgltesve
OT only after the tidal waves of the Tsunami from thdaken 15,000 lives and cost the economy $15 biléierfires
Indian Ocean earthquake was an undersea megath/@a§ drought ravage the country. At least 7,000 feebpve
earthquake has not forgotten with an epicentretiusf west Probably died in Moscow as a result of the head &re
coast of Sumatra, Indonesia that struck into seothef nationwide death toll is likely to be at least tevithat figure, a
Thailand and many countries in Southeast Asia D¥20as as 15-year-old Internet weather service that gathefsrination
a direct result of an "tsunamigenic earthquake"diso there from around the world.
were the great floods have covered in China, Tajward A natural disasteris the effect of a natural hazard (e.g.,
Northern of Thailand, angowerful quakeocks Japan, Tsunami flood, tornado, hurricane, volcanic eruption, equiike, or
hit Japan in 2011 togethelhe 2011 China floods are a seriedandslide). It leads to financial, environmental buman
of floods currently occurring in central and southgarts of losses. The resulting loss depends on the vulriyabf the
China. They were caused by heavy rain that inuddataffected population to resist the hazard, alsoedaltheir
portions of 12 provinces, leaving other provincetil s resilience. Natural Disasters are low-probabilliigh-impact
suffering a prolonged drought, a total of over 3@liom events that can overwhelm physical infrastructuré Buman
people have been affected, killing at least 239 withd direct communities [2]. Major storm and flood disastersveha
economic losses of nearly US$6.5 billion. The majatural occurred in the last two decades. The impacts cdthves
disaster from the effects of Hurricane Ivan in thesser (isasters are considerable and unequally distdbueor
Antilles and South America included 44 deaths an@ro example, natural disasters have been shown totrésul

$1 billion in damage primarily in Grenada wherewes jncreased domestic violence against. In terms athgeand
considered the worst hurricane in nearly 50 yeResple have populations affected, floods and tropical cyclomese the

a qltjhe stio?ﬂ\rv ith trllggp ?I_er:versl “vvtr;]at _ha\re haptiﬁnqum; tgreatest impact example at as above regions. Vabilgy to
weather ot the world: € Nypothesis ol SCIENIERSCIDEd \ oather disasters depends on the attributes opénson at

on this situation, that it's the results from thienate change L ; . .

9 risk, including where they live and their age, aalvas other
social and environmental factors. The effects afudht on
T. Santiboon. Physics Department. Faculty Szience, Udon Thani heaIFh 'ndUde_ deaths, malnutrition, 'nfeCt!ousedses 'T‘md
Rajabhat University, .Muang District, Udon Thab®ince.: Thailand, 41000 respiratory diseases [2]. In some regions, changes
(phone: +66 42 211040 Ext. 208, 201; Fax: +66 42 &80; Mob: +66 8 6636 temperature and precipitation are projected toem the

8528; Email: toansakul35@yahoo.com.au ). . . .
frequency and severity of fire events. Forest anghbfires
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cause burns, damage from smoke inhalation and otheies.
The ratio of natural disaster as 30.7% from oveod| disaster,

26.6 % from heavy storm disaster, 11.2% from epidemsecond time-distance curve [8].

disease disaster, and 8.6% from earthquake distmsteit's
effected the entire world [3]. Focusing on the auoetal
disaster, to be found that the natural disastersheavy
exploring epidemic disaster in Africa, heavy huarie storm
and over flood in North America, heavy tropical loye, over
flood, earthquake and tsunami in Asia, flood andt leave in
Europe, and earthquake in Oceania. These situatioas
reflected of the variable of the world weather diefl].

This article is about the effects of globahrming and
climate change. The effects, or impacts, of climel@nge
may be physical, ecological, social or economiddénce of

observed climate change includes the instrumenta

temperature record, rising sea levels, and dealeasew
cover
Intergovernmental Panel on Climate Change [4], §thof
the observed increase in global average tempesasimee the
mid-20th century ivery likelydue to the observed increase i
[human greenhouse gas] concentrations”. It is ptedithat
future climate changes will include further globahrming
(i.e., an upward trend in global mean temperatwsey, level
rise, and a probable increase in the frequencypmiesextreme
weather events. Signatories of the United Natiomsnework
Convention on Climate Change have agreed to impiem
policies designed to reduce their emissions of rgrease
gases.

The most general definition alimate changds a change
in the statistical properties of the climate systevhen
considered over long periods of time, regardlessanfse [5].
Accordingly, fluctuations over periods shorter thanfew
decades, such as El Nifio, do not represent clircladage.
The term sometimes is used to refer specificallyclimate
change caused by human activity, as opposed togeksaim
climate that may have resulted as part of Eartldural
processes and the differentiation of these two egusuman
impact vs. natural processes is a key componethteoflimate
change debate (UNFCCC, 2010). Climate change tsflac
change in the energy balance of the climate systesn,
changes the relative balance between incoming sathation
and outgoing infrared radiation from Earth. Wheis ttalance
changes it is called "radiative forcing”, and tlacalation and
measurement of radiative forcing is one aspechefscience
of climatology. The processes that cause such dsamge
called "forcing mechanisms" Climate change will aap
agriculture and food production around the worle do: the

in the Northern Hemisphere. According to th

11, 2011

being almost independent of distance. In this theevaves
were not measured in the spot at all but by lookitghe
The solar magniicls
show a remarkable degree of organization on theajlscale,
displaying the ‘butterfly’ diagram and polarity ergals quite
regularly with the 11-year cycle is believed tothe place of
magnetic field generation and the source of theyedr-

sunspot cycle [10].The discovery two decades ago that

sunspots act as both absorbers and refractorsiateint solar
acoustic wavesptmodes) offered the promise of probing the
subsurface structure of sunspots [11]. Solar pistsi@avid
Hathaway [12] of the National Space Science & Tetdgy
Center (NSSTC) explains: "First, remember what pats
are--tangled knots of magnetism generated by thés soner
dgnamo. A typical sunspot exists for just a few kseerhen it

cays, leaving behind a 'corpse' of weak magrfitids."
Current prediction for the next sunspot cycle maximgives
& smoothed sunspot number maximum of about 58linafu
2013. They are currently two years into Cycle 24l dhe

redicted size continues to fall.he sunspot number is falling
rErogressively below the sunspot number corresponttirthe
microwave flux, and the sunspot number will be eathseless
as a measure of solar activity, so Hathaway wilehao
continually adjust the predicted SSN down, the rsxispot
cycle would be 30% to 50% stronger than the previoue. If
correct, the years ahead could produce a bursilaf activity
%econd only to the historic Solar Max of 1958. T&n's
conveyor belt is a current, not of water, but cfctically-
conducting gas. It flows in a loop from the surjsiaor to the
poles and back again. Just as the Great Ocean @amBelt
controls weather on Earth, this solar conveyor kelttrols
weather on the sun. Specifically, it controls thespot cycle
[13].

SUNSPOT NUMBER Cycle 24 Sunspot Humber Prediction
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Fig.1 Sunspot number and Sunspot cycle predictions

Thailand is a country with a rich history and disti
cultural identity centered on the Buddhist religiamd a

effects of elevated CO in the atmosphere higherrespect for tradition. These things, combined wattwarm

temperatures, altered precipitation and transpinategimes,
increased frequency of extreme events, and modifiedd,
pest, and pathogen pressure [7]. In general, |oiuike areas
are at most risk of having decreased crop yieltis38 far, the
effects of regional climate change on agricultuseéh been
relatively limited. Changes in crop phonology pdwi
important evidence of the response to recent redjiclimate
change.

Focusing on this research that it was interestedhat
sunspot cycle, Duvall (1995) found that travel timeere
reduced for waves traveling through a sunspot tieheffect

International Scholarly and Scientific Research & Innovation 5(11) 2011

701

climate and spectacular landscapes, from forestedntains
to golden sandy beaches, make it one of the mostlao
tourist destinations in Asia today. Geographicalyailand
can be divided into four regions. In the north, teeed on
Chiang Mai, and along almost the entire lengthhef border
with Myanmar, are mountains.
implementing interesting strategies to adapt tmate change,
to mitigate some of the effects that are already deross
sectors, and to protect farmland, coasts and cifié® lessons
learned will prove useful to Thailand as it facesife climate
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challenges, and can be referenced by other Sotithe#asn
countries with similar situations.

Thailand is the home to 65 million peoples thajority of
whom live in rural, agricultural areas. The cowynis the
world’s largest exporter of rice, and is often edltthe rice

Indian Ocean tsunami, one of the most devastatatgral
disasters ever recorded. Anthropogenic climataghaauses
coastal erosion, mangrove loss and coral reef ww&in; in
the absence of these natural protective barrieesgitant wave
carried its energy all the way to shore, killingeo\250,000

bowl of Asia.” Agriculture employs 49% of the populationpeople and causing billions of dollars of damage.

and contributes 10% of GDP. Tourism and fishedbksund
on Thailand’s 3,200 kilometers of coastline and/phaportant
roles in the economy, providing 6% of GDP and alihood
to 10% of the population. The capital city, Bankkis home
to 15% of the country’'s population and serves as
economic, political and social center not only Terailand but
for the greater Mekong region, giving it the statfisa global
city. Climate change threatens all three importattors of
Thailand’s economy: agriculture, tourism, and trade

Today, Thailand produces only 0.8% of theldlsrcarbon
dioxide emissions, and has a lower per capita éomsste
than the global average (3.25 metric tons in 2@@2pared
with 3.97 per capita worldwide). However, Thailandbtal
CO, emissions doubled between 1991 and 2002 and
government recognized its contribution to globatmiag. In
April 2007, Bangkok hosted an International PameGlimate
Change summit and in the following year hosted UiNate
change talks. The following month, the
Metropolitan Administration published the 2007 AxctiPlan
on Global Warming Mitigation, calling for reductignin
Bangkok's greenhouse gas emissions by 15% belovercily
projected 2012 levels. [14].

During the past decade, weather patternshaildnd have
fluctuated from severe droughts to severe floo@gsvihg
residential and agricultural areas reeling. Betw&890 and
1993,
shortages in 1993. Intense rainfalls in 1994 a@@blresulted
in the worst floods in Thailand’s recent histoyn 2005, 11
million people in 71 provinces were affected by evat
shortages, in 2008; the population suffers fromesevrought
again, with over ten million people in the ruralriagltural
region affected. According to Thailand’s Disasteewention
and Mitigation department, 55 of the country’'s #®vinces
have suffered, damaging over 150,000 rai (60,00@saaf
farmland, primarily rice paddies. The drought bestributed
to concerns of a global foaxlisis and soaring grain prices.

The effects of climate change, including leiglsurface
temperatures, floods, droughts, severe storms aadlevel
rise, put Thailand’s rice crops at risk and threatesubmerge
Bangkok within 20 years [14]. The damage to adpmica,
coastal tourism, and the capital city as conseqsenaf
climate change will have enormous economic, cultarad
environmental impacts: one degree of warming wéktdoy
the rice crops that are central to the economy, anféw
centimeters of sea level rise will submerge thetabpity and
devastate coastal tourism. Thailand’s mitigatiomd a
adaptation efforts include a slow shift to orgamigiculture, a
tsunami
December 26, 2004, a magnitude 9.3 earthquakestedgthe
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In term of the weather of the Northeast ragio Thailand,
can best be described as tropical and humid fomterity of
the country during most of the year [15]. The avk@hailand
northeast has a climate determined by three seadans

tmortheast Thailand the seasons are clearly defiNedheast

region experiences Savanna (Aw) climate which matksid
hot and dry weather alternatively with medium rasiume.
There are 3 seasons including winter, rainy seasod
summer. Summer is between February and May. It is
influenced by southeast monsoon from South Chire &8l
the Gulf of Thailand. Due to the long distance frdme sea,
the weather is hot and dry. The province that highdst
temperature is Udon Thani. Rainy season is betwisgnand
tBetober with an influence of depression. Howeveg,amount
of the rainfall is quite uneven although 80% of ttodal
rainfall occurs in August and September, averageualn
precipitation varies from 2,000 mm. Winter seasobétween

BangkolOctober to February, the region is influenced bythemast

monsoon. Then the cold wind and high pressure cdres
China and covers the area in the north and noithegmns of
Thailand. It can be relatively cool during the rigfihe
average highest temperature is at 32.1 C and avdoagest
temperature is 21.2 C. The highest temperaturerdedowas
43.8 C in Udon Thani province, the lowest 0.1 CLivei
province. The lowest temperature is in Januarytdgtest in

rainfall was below normal levels, causing ewat April [15].

Udon Thani (Thaigassil) is one of twenty provinces of the

north-eastern provinceshiangwa} of Thailand. Neighboring
provinces are (from north clockwise) Nong Khai, &ak
Nakhon, Kalasin, Khon Kaen, Nong Bua Lamphu andi.Loe
Udon Thani, province covering an area of 11,730 square
kilometers, is a prime business center of I-Sardodésited in
the north of the Khorat Plateau, use latitude 1T28nd
longitude 102°48'E in the form and elevation 177 im,
Roman script it is also often spelléitlorn. The province is
subdivided into 20 districtaa(nphoé. The districts are further
subdivided into 155 subdistrictsafnbor) and 1,682 villages
(muban. The province is most famous for the archeolalgic
site Ban Chiang dig uncovering pottery dating bawér 5,000
years with its remains of the Bronze age. Udonnis of the
more bustling markets for agricultural goods in thktively
dry northeast of Thailand, and received its biggeEsinomic
boost in the 1960s when the US built the Udon Rayeli Air
Force Base as a joint-force military base during tietnam
War. Udon Thani is also known among Thais for pchalg
fragrant Udon Sunshine perfume, made from an orohithe
same name -- orchids which bizarrely react to music

warning system along the Andaman Sea. On
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Fig. 2 Maps of Southeast Asia, Thailand, and Udbaril Province

Focused on the weather in Udon Thani is dateithby the ~ A. Research Aims
two Asian monsoons. From May to October the soutktw
monsoon brings moisture from the Indian Ocean thiig as
rain, peaking in August and September. From Octdber
February the wind direction is reversed and a codher
north-east monsoon wind blows off the Asian landmas
bringing a dry season. Temperatures fall slightiythie dry
season but this is only really noticeable at nidfitere is a
short transitional period between the monsoonsnduklarch
and April. This is the hottest time of the year otlee whole
country. With the onset of the monsoon in May terapges
drop slightly and cloudier conditions persist thgbuto
October. Udon Thani is largely protected from thk force of
typhoons that affect the South China Sea by thdntass of
Laos, Vietham and Cambodia lying between it ancotean.

This research was thinking of shooting in weather Wdon
Thani area, was the 60 surrounding years during ft1851 to 1.
2010 A.D. of weather forecast for showing meandaity,
monthly and yearly of the predominant weather coorul
including means of temperature, maximum and minimum
temperatures, extreme of maximum and minimum
temperatures, means of rainfall, maximum and minimu 5

1. To investigate of the weather in Udon Thani proeinc
Thailand in the period of 60 surrounding years from
1951 to 2010.

To provide information on the climate changes that
Udon Thani province, Thailand will face, how these
changes should be affected on the Global Warming
impact, and what needs to be done now to adapteto t
predicted impacts in 60 surrounding years from 11851
2010.

3. To compare and determine of the climate changes tha
the Udon Thani province, Thailand will change in 60
surrounding years from 1951 to 2010.

B. Research Framework

The atmosphere plays a major role in controlling th
planets' temperature.

The climate is changing. The earth is warming up a
there is now overwhelming scientific consensus that
is happening, and human-induced.

rainfalls, accounting days of rainfall, extreme raBximum
rainfall, humidity, air pressure, wind speed, ygatcounting
cyclone storms, evaporation of water, forest asses and
water quantitative of Maekhong river that they ardicators
plus directing information analysis.

Il. PROCEDURE

This study is the first of its kind. It is uniquecause it:
covers an entire Thailand government region,
projections of climate change at a new and impraeale of
resolution compared to this research, combinesnguétdge
research and analyze nationally-recognized praiesski
meteorological substances and the period of tina its’
effect from sunspot cycle with the practical expede of staff
working at the Udon Thani meteorological statiomata,
weather, averaged over time—usually a maximum ofeg0's.
Regional climate means the average weather trends area.
Considers impacts across a wide range of diffeseators,
and provides practical advice on adaptation measwithin a
range of organizations and bodies of data.
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An important thing to realize when thinking about
climate is that, atmospheric and oceanic circutatio
carries different climatic features all over thanst.

The world mostly agrees that something needs to be
done about global warming and climate change.

The Intergovernmental Panel on Climate Change
(IPCC) was created by the United Nations Environtmen
Programme (UNEP) and the World Meterological
Organization (WMO) to assess the scientific knowgked
on global warming.

The IPCC concluded in 1990 that there was broad
international consensus that climate change was
human-induced.

Researches have shown that air pollutants fromilfoss
fuel use make clouds reflect more of the sun’s rays
back into space.

Carbon emissions don't respect borders and thé&sad

is that the world's most vulnerable people aredahes
that are suffering most from its impacts.

The Kyoto Protocol is a crucial first step but féar
more needs to be done.
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There was a report led way to an international o Il MATH o N -
convention for climate Change, the United Nations In statistics, a result is called Statlstlca”ymfg:ant if itis
Framework Convention on Climate Changelnlikely to have occurred by chance.a regressiare li
(UNFCCC), signed by over 150 countries at the Ri@Pproximates real data points; an r-squared of (10%)
Earth Summit in 1992. indicates a perfect fit. The formula for ris:

Some researchers have calculated that we havedglrea

experienced a rise of about 0.7°C since the sfattteo r(X,Y) = [ Cov(X,Y) ] /[ StdDev(X) x StdD&Y) ]
century. _ _

For many years, |arge, influential businesses and The Pearson prOdUCt'moment correlation cdeffic

governments have been against the idea of glob@ometimes referred to as the PPMCC, and typiciiyoted
warming. by r) is a measure of the correlation (linear depenelenc

An average temperature rise of around 1.3 degreBStween two variables andY, giving a value between +1 and
centigrade above pre-industrial levels is alreadyl inclusive. It is widely used in the sciencesaaseasure of
inevitable and will bring with it some terrible impts  the strength of linear dependence between twohlasa
worldwide. N _ _

A strong consensus has finally been reached; the r= 1 3 (X*' *X) (Y; — Y)
scientific community now agrees that climate chaisge n—1Z\ sx Sy

real, it's caused by human activity and it's alread  The assessment of correlation via the familiar Swar
happening. product-moment procedure applies only to thoseasdns
Thailand plus a few other countries, and many largghere one particular member of a bivariate paimefasures
corporations, have been against climate changéetsea unequivocally belongs to the X (Yearly Mean Average
due to the fear of the threat to their economyp@nofits  Temperature variable) and the other unequivocalprigs to
if they have to make substantial changes. the Y (Others Yearly Mean Average) variables. Boththese
Udon Thani Province is located in the north of theneasures of correlation have the same level ofsttal
Khorat Plateau, between the provinces of Khon Kaen significance as the F-ratio of the ANOVA from whithey
its south, and Nong Khai to its north. derive. The interpretation ofte is straightforward: of the
As temperatures in Udon Thani increase furthemethetotal variability contained within the 15 measuneshis data
will almost inevitably be more flooding, more set, that reflects on-average differences amond 5hgairs of

droughts, more disease and more famine,tiogea twins, any particular pair to have approximatelg tsame
hundreds of refugees and causing the destruction gfeasures.

entire ecosystems and species.

Sunspot cycle is an effected of increased temperasu At-testis any statistical hypothesis test in which thet te
a possible change in the community structure of thgatistic follows a yearly mean average temper&tute
weather in Udon Thani. distribution if the null hypothesis is supported.ot t-test
There was the first time for recording data systéithe  statistics have the forifi= Z/s, whereZ ands are functions of

meteorological substances at the Udon Thamhe data. Typically, this gives information aboutrelation
Metrological Station in 1951. and re association between variables. The tableo®s the
Model of Climate Cahange of Udon Thani Weather. results of an analysis of variance performed upimdata set,
along with two measures of correlation for unordepairs
that can be derived from these results. Stati$yicadnificant
were found for investigating and analyzing data hwit
Writing research proposal for administration bypste multivariate analysis; polynomial function and kmeunction,
system. the analysis of relative on climate characterififfcahange
Previous research and literature reviews. with Linear regression, Pearson correlation, &uinpare
Policies and variable Targets; measuring, recordingnean (ANOVA-paired sample t-test) were used.
organizing data and communicatioand interpreting

data conclusion. VI. RESULTS

Limiting conceptual research definitions. . This study is interested in the model of climatarae of
Research example and population for recording da{fe provincial Udon Thani’s weather in 60 surroumgdiears
analyze of Udon Thani meteorogical substances in §hm A.D. 1951 — to 2010. The climate charactevily
surrounding years. _ ) change were investigated, determined, and analyteat,
Provides practical advice on adaptation measuritg.d they're transferred to effects of climatologicalbubstance
Program and SPSS. _ _ temperature, rainfall, relative humidity, air press
Research conclusion, explanation and suggestion.  eyaporation, wind speed, cyclone storm, forestsassent and
water river at Maekhong river. Statistically sigo#ént were
not found for investigating and analyzing data with
multivariate analysis; polynomial function and amdgunction,
the analysis of relative on climate characteridiijcahange
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with Linear regression, Pearson correlation, &uampare
mean (ANOVA-paired sample t-test) were us&d € 0.81).
However, changing and adapted data that it's faidws the
Sun Spot cycle for accounting of increasing andrehsing
every 4.8 years (1955 — 1962, ..., 1999 — 2003 Aabg 6.2
years (1951 — 1954, ..., 2004 — 2010 A.D.), totalisyears
(1951 — 1954, ..., 1999 — 2010 A.D.) surrounding gedn
2008 - 2010 is coming to a close with yet othertlgss days
according to the latest solamage The 23 Sunspot Cycle)
and current prediction for the next sunspot cycle maxim
gives a smoothed sunspot number maximum in 20he
findings of this study are following as:

A. Relationships between the period yearly and Udon
Thani region weathers in the 60 surrounding yed@$( 1951
—2010)

Most climate change simulations are createti wiodels
that simulate the global scale and produce globalages as
these results, to understand how global warmingaffiéct in
regional simulations and impact studies are neeiibd. 60

surroundingyearly of Udon Thani’s weather models show

regional models depict the climate of a small areanore
detail in Figure 3 (Colum 1). Many of the other ations
created to represent physical processes in globdels must
have more spatial detail in Figure 3 (Colum 2), &uwth of
these studies, along with many others, have beed us
preparing the mean average yearly meteorologidadtances

11. Wind speed was 2.5 Knot mm., and decreased by

18.44%.

12. Water evaporation was 4.5 mm, and increased by
2.03%.

13. Accounting cyclone storm was 3.1 times, and deegtas
by 42.86%.

14. Forest area assessment in Udon Thani province was
27.3%, and decreased by 77.07%.

15. Forest area assessment in Northeast region wa%025.8
and decreased by 86.32%.

16. Forest area assessment in Thailand was 39.9%, and
decreased by 48.65%.

17. Maekhong river level was 6.2 m, and the decreased b
4.63%.

18. Accounting cyclone storm was 3.1 times, and deeas
by 42.86%.

19. Forest area assessment in Udon Thani province was

27.3%, and decreased by 77.07%.

Forest area assessment in Northeast region wa%25.8

and decreased by 86.32%.

21. Forest area assessment in Thailand was 39.9%, and
decreased by 48.65%.

22. Maekhong river level was 6.2 m, and the decreased b

20.

4.63%.
C.Relationships  between Yearly Mean Average
Temperature and Others Yearly Mean Average

Meteorological Data for each 11 Yearly Time follalvas

and the period weather changing with the 18 — 28sfot Sunspot Cycle Period.

cycle assessments detail
combination of tools will allow scientists to ingmrate
relatively small topographical features.

B. The weather of Udon Thani province characteréty
in 60 surrounding years (A.D. 1951 — 2010.)

An important research benefit of the effort, which
designed to complement in the period time of' 18 23¢
Sunspot cycle, will be the ability to compare tkesults of the
weather of Udon Thani modeling to more clearly deire
the added value of the 60 years ago climate yearly mean
average of the variables and the impact of clinch@nge are
followed as:

1. Temperature was 26.4 C, and increased by 2.69%.

in Figure 3 (Colum 3). The

In Figure 3and Table 1 indicate théte determinants of 60
surrounding years of Udon Thani's climatologicatliganges
are affected of increasing in temperature, minimamd
extreme minimum temperatures, and evaporation demnwa
Weather characteristically decreasing in rainfalhda
accounting days of rainfall, heavy storm, heavydvspeed,
number of cyclone storm, and dry humidity, forestessment
were found.Global warming may be detected in natural,
ecological or social systems as a change havintistital
significance. Some of these changes, e.g., basedhen
instrumental temperature record, have been desciibehe
section on meteorological substance changes in Udhami,
Thailand; adaptation to climate change may be @dnithis
finding is recognized by the national science anads of all

2. Minimum temperature is 21.7 C, and increased bjhe major agriculture countrfhe instruments of metrological

5.31%

substances record show that the average globabcsurf

3. Extreme minimum temperature was 9.1 C, anf’emperature increased by 0.71 °G2.69%) (1.28 °F),

increased by 8.63%

4. Maximum temperature was 36.3 C, and increaselgmperature (+8.63%)

3.41%

5. Extreme maximum temperature was 40.5 C,
increased by 1.50%.

6. Rainfall was 1476.0 mm, and decreased by 1.52%.

7. Accounting rainfall is 131.8 days, and decreased b

3.34%

8. Extreme rainfall was 438.8 mm, and decreased
3.42%.

9. Humidity was 72.4%, and decreased by 8.13%.

10.
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minimum  temperature  (+5.31%), extreme minimum
maximum temperature (+3.41%),
?treme maximum temperature (+1.50%), rainfall 52%),
rainfall (-3.34%), extreme rainfall @3%),
humidity (-8.13%), air pressure (-0.11%), wind (48%),
ater evaporation (-2.03%), accounting cyclone rstoF
2.86%), forest area assessment in Udon Thani qrev(-
.07%), forest area assessment in Northeast region
6.32%), forest area assessment in Thailand (-#8.6and

Maekhong river level (+4.63%) during from 1951 t01P

Air pressure was 1009.5 HPa, and decreased by 0.11%.D. They indicate that during the 21st century tjiebal

surface temperature is likely to rise a furthert®.8.9 °C.
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Modeling the Weather of Udon Thani in 60
Surrounding years (A.D. 1951 — 2010)

Associations Graphics of the Weather of
Udon Thani in 60 Surrounding years
(A.D. 1951 — 2010)

Associations Graphics of the Weather of
Udon Thani in 60 Surrounding years

(A.D. 1951 — 2010) followed as for each 11 Yeal

of Sunspot Cycle Period Times

Yearly Means Average Temperature in 60 Years

»
Sus I
g 27 S Y “kﬁ
8565 1 TW\'AV&’U "
E 2%
=
S5 10¢—¥
=
25 T T T T T T
1950 1960 1970 1980 1990 2000 2010

Years

Yearly Mean Average Temperature in 60 Years

y=-7E-09x + 8E-05x° - 0.3961x' +
1045.2x - 2E+06x + 1E+09x - 4E+11)
R?=05176

¢ Means
— fioidu (Means)
— Twatuidiza (Means)

n Temperature (C)
~ ~
[ T
8 & X »n B

al
~
&
”

Me:

25 T T T T T T
1950 1960 1970 1980 1990 2000 2010

Years

Mean Temperature for each 11 Year Periods
y=0.0043x° - 0.059%" +0.2273x -
27 035x - 0.8206x+ 26.668

~ R’=1
£226.8
@ /76 ¢ Means
21266 / — i (Veans)
226,4 — TwaTufiga (Means)
£ 4
2262 1=AD.1951-1954
H / 2=AD.1955 - 1965
3 26
3(/ 3=AD.1966 - 1976
25.8 ——— 4=AD.1977-1987
0 1 2 3 4 5 6 7 5=AD.1988-1998
6=AD.1999 - 2010

Sunspot Cycle Periods

Yearly mean average temperature

temperature rise is unequivocal certainty

Multivariate Analyss is non significant and thi

oy

running mean of increasing temperature.

Yearly Mean Mininum Temperature in 60 Years

~
S

1,%%/1% W\N |

15 T T
1950 1960 1970

S

=3

—+—mean

=

>

Mean Temperature (c)

1980 1990 2000 2010

Years

Yearly Mean Minimum Temperature in 60 Years
y=-2E-09x¢ + 2E-05%° - 0.115% +

20 302.94x’ - 448784 + 4E+08- 1E+11
> R?=03793
P 19
§1B 1
@
o
517 ¢ mean
= . % —fioidu (mean)
= 16 O
L'} —TwaTudina (mean)|
=

15 T T T T T T

1950 1960 1970 1980 1990 2000 2010

Years

Multivariate Analysis is significant and the 11 y&3

Mean Minimum Temperature for each 11 Years
y=0.011x° - 0.1242x + 0.275% +

1=AD.1951-1954
2=AD.1955-1965
3=AD.1966-1976
4=AD.1977-1987
5=AD.1988-1998
6=AD.1999-2010

19 ﬁ 10492¢-3.851x+202
%) R?=1
§18-5 Zan\ * Mean
g //\/ — i (Mean)
g 18 — aTwidlea (Mean)
L
2
=
&
L
=

N

<

o 1 2 3 4 5 6 7
Sunspot Cycle Periods

Yearly mean average minimum temperature

Multivaridnalysis is non significant and
minimum temperature rise is unequivocal certain

th

Yearly Mean E xtreme Minimum Temperature in 60

Yearly Mean Extreme Mininum Temperature

Mean Extreme Mininum Temperature

sMultivariate Analysis is significant and the 11 y&4
running mean of increasing minimum temperature.

Years in 60 Years y=B8E-00% - 1E-04% + 0.4749¢" - foreach 11 Year y=0.0332¢ - 05217x" + 2.8007’ -
125425 + 2E+06) - LE+09x + 5E+11 577034+ 4.0231x+ 6.86
:iz gij R?=022 ’51(1)1 * Mean
2 [ EVERYR y 2y W tlepy g d //’ S | — g (Mean)
Lw i T e iRk =——— e
@ e T o ¥ K3 . % o
£ 2 [INANL Y| e £ g T, e 0 —ma:auEMean) 27 L 1=AD. 1951 -1954
= ) 2Ll . —Tnituifin (Mean) 2 6. 2=AD. 1955 - 1965
£, | g, H 5,5 3=AD.1966- 1976
= — = E e — 4=AD.1977-1087
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 0 1 2 3 4 5 6 7  O5=ADI188-19%
Years Years Sunspot Cycle Periods 6=AD. 19992010
Yearly mean average extreme minimum Multivariate Analysis is non significant and extrem Multivariate Analysis is significant and the 11 y&3
temperature minimum temperature rise is unequivocal certainty running mean of increasing extreme minimuy
temperature.
Yearly Mean Average Maximum Temp in Yearly Mean Average Maxinum Temperture in 60 Mean o T = 0.0546% - 10462+ + 7.5512¢ - 25,0094
for each 11 Years
60 Years Years +37.260x+13.08
R*=1
y =0.0064x +19.547 334
%5 7 2
g S S R? =0.0262 g333;§ = e
2335 1 [ - N ® 328 II \L — WaTudiun (Vean)
A ndy] faus A L | e o —— [t
ans e PSP 3o IICRA NN 7 i — waTuie (Mean) o B W
£ 2 Faf J’ V%'" ¢ J| E M * oy (Mean) g 32 I \— 7
=315 - g 315 A T 318 —\ $ 1=AD.1951-1954
S 3 [ s 31 = 316 \\ // 2=AD.1955-1965
=305 T ‘V T . — =305 S A . 314 3=AD.1966- 1976
’ ' 31.2 - - - - - - 4=AD.1977 -1987
1950 1960 1970 1980 1990 2000 2010 2020 1940 1960 1980 2000 2020 o 1 2 3 4 5 & + oAb, 1085 . 1098
Years Years Sunspot Cycle Period 6=AD.1999 - 2010
\Y Ximu u ultivari is i ignifi ultivari is is signifi d
Yearly mean average maximum temperature Multivariadnalysis is non significant and Multivariate Analysis is significant and the 11

maximum temperature rise is unequivocal certain

International Scholarly and Scientific Research & Innovation 5(11) 2011

706

1SN1:0000000091950263

tyrunning mean of increasing maximum temperature.



World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering
Vol:5, No:11, 2011

Yearly Mean Average Extrem Temperature in 60 Yearly Mean Average Exireme Maximum Mean E xtreme Maximum Tempe)jlﬁlﬁlxa 295675 + 15.883,¢ - 517532
Years Temperature in 60 Years for each 11 Years +75.966x + 1.57
y=-5E-06x+0.0382 - 113.23¢ + RE=1
o 5% 149020 - TE+07 s 4.5 = .
=4 S 44— R2=0.3239 e 2 ¢ Mean
4 f (4 [ [\
543 543 2415 — TATuidina (M
20 h‘w P ¢ Enlk e o Extrem - /I ? ‘:M:\(;:a(n)ean)
s ] N ] —
§41 e v b% f Iﬁv\fﬁ‘ MVLJL" §41 ,’\ev e — TwaTuifina (Extrem) S 405 ll A\//P'd
40 . ”» 40 12 Tevs e *9 P £
[ [ 8 > 8 " [P e N Hiadu (Extrem) 2 3942 = \ / 1=AD. 1951 -1954
£ 1484 I i H 0ed * o [ v/ 2=AD.1955- 1965
=38 + 3 38 3 39 3=AD.1966-1976
=3 T T T T T T 37 —— =385 — 4=AD.1976 - 1987
1950 1960 1970 1980 1990 2000 2010 2020 1950 1960 1970 1980 1990 2000 2010 2020 001 2 3 4 5 6 7 5=AD. 1988 - 1998
Years Years Sunspot Cycle Periods 6=AD.1999 - 2010
Yearly mean average extreme maximum Multivariate Analysis is non significant and extrem Multivariate Analysis is significant and the 11 y&3
temperature maximum temperature rise is unequivocal certaintyrunning mean of increasing extreme maxim
temperature.
Yearly Meam Average Rainfall in 60 Years Yearly Mean Average Rainfall in 60 Years Mean Rainfall for each 11 Year Periods
y=5E-07x- 0.0058" + 28.526x" - y=-1.7316% + 30,545+ - 200.78+% 4
75398x + 1E+08X - 9E+10x + 3E+13 140 05.72)¢ - 826.12x + 524.01

@
S

— wdTuifiza (Means)

a0 1 210 . R?=0.1709 - R?=1
£ 190 £ 190 1
£ 3
=170 =3 ¢ Means
H 1 11 o = o * ., o Meam

J

I
I _
£l DA Foven g e | team) coad (eans)
et V LJ t! N & 110 {2 LI — aTudion (Meam)
*

s

Mean Rainfall (mm
L1
T~

Open Science Index, Environmental and Ecological Engineering Vol:5, No:11, 2011 publications.waset.org/1358.pdf

3 . 1=AD.1951-1954
© o . *”
= 38 s S = 38 The o 100 2=AD. 1955 - 1965
50 T T T T T T 50 R % e 3=AD.1966 - 1976
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 0 1 2 3 4 5 6 7  foAbini-ie
Years Years Sunspot Cycle Periods 6=AD.1999 - 2010
Yearly mean average rainfall Multivariate Analysisis non significant and this Multivariate Analysis is significant and the 11 y&3
rainfall decreass unequivocal certain running mean of ccreasing temperatu
Yearly Accounting Day of Rainfall in 60 Years Yearly Accounting Day of Rainfall in 60 Years Mean Accounting Day of Rainfall | _ o086 016994 + 1.2106¢
y=1E-08x- 0.0002° + 0.8053x" - foreach 11 Years -35601¢ +3.2177x + 11.668
14 1 14 5 126715 + 3E+06)C - 3E+09x + BE+11] RP=1
213 =13 5 0 R*=0.1997 ~13
sn ‘\ . e 1 R’\ 1, 8 PO 2 . 3 “ * Mean
i Al PR o ||| RS
E,IO MR .m U 210 4yt = e oy (mean) §11 \_?<‘ — nadTuifioa (Mean)|
59 i Ml ] s e — waTwidlza (mean) £10 1=AD.1951-1954
28 ) g 8 0 s 2=AD.1955- 1965
S 7 S 7 g ° 3=AD.1966-1976
= 6 : . . . . T 6 T T T T T T <3 : : : : : : 4=AD.1977-1987
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 01 2 3 4 5 6 7 5=AD.1966-1998
Years Years Sunspot Cycle Periods ©=AD. 19992010
Yearly mean average accounting day rainfall Mutis® Analysis is non significant andMultivariate Analysis is significant and the 11 y&4
accounting days of rainfall decrease unequivgcalinning mean of decreasing temperature.
certainty
Mean Extreme Maximum Rainfallin 60 Years Mean Extreme Rainfallin 60 Years - 107 000194 + 6.4441 - Mean Extreme Maximum Rainfall
17046X + 3E+07) - 2E+10x + TE+12] for each 11 Years y=-0.3115¢ + 6.0929x' - 44,5725 +
60 n 60 ‘ 5 R?=01714 149.22¢¢ - 222.73x+ 151.52
_ - 42
g0 £ 50 D ~41 ¢ Mean
Enla 2t ﬂ I&W A 1 A.ﬁ & * 2% J e + Mean E 40 /,\\ — @aidu (Mean)
3 " r* NU \f MI& f M { N~ g » —\Bowtu (Mean) §§g ‘%\/\\\ V4 —— WdTuflua (Mean)
E Vi - O T o B3
2 N lr’ W ' ) e E * s ol . * — aTuiilea (Mean) _‘E 36 ‘\ / ﬁ\\/L 1=AD.1951 - 1954
%2 . g 2014 + — TwaTwifla (Mean) g3 —7 =F 2=AD. 1955 - 1965
E 10 81 53 7/ 3=AD.1966-1976
= = %% AV 4=AD.1977-1987
0 ; ; ; ; ; ; 0 —— 30 ———— 5= AD. 1988 - 1998
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 01 2 3 4 5 6 7 6=AD. 1999 - 2010
Years Years Sunspot Cycle Periods
Yearly mean average extreme rainfall Multivariate Analysis is non significant and extremeMultivariate Analysis is significant and the 11 y&3
rainfall decreases unequivocal certainty running mean of increasing temperature.
Yearly Mean Humidity in 60 Years Yearly Mean Average Humidity in 60 Years Mean Humidity for each 11 Years y=-0.0692¢ + 1.1y - 6.2042
y=0.00522 - 20.524x + 20506 +1525¢ 'Rlisl”” 83
80 w 80 » = 06458 80 =
378 78 5 =78 + Mean
E 11 WA £ 1\ < \
=76 27 £ + 276 — aTwiflaa (Mean)
= V“ h . ? ﬂ Sy ~0:\. . ne ¢ mean =] \ — fioidu (Mean)
2 . o L A Dk I T, En
z I ‘1 al‘\ N Qh“ I .w — naTuidlsa (mean) In \ 1=A.D. 1951 - 1954
s 70 v PETEERA s 70 e he % J g 2 =A.D. 1955 - 1965
=g x’“ \«l ! Zg s e =70 \X 3=A.D. 1966 - 1976
66 —_— —_— ‘ 66 —_——— 68 —_— 4 =A.D.1977 - 1987
195 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 o 1 2 3 4 5 6 7 >=ADI1988-1998
) 6 =A.D. 1999 - 2010
Years Years Sunspot Cycle Periods
Yearly mean average humidity Multivariate Analysis is non significant and Multivariate Analysis is significant and the 11 y&3
Humidity decreases unequivocal certainty running mean of decreasing humidity.

International Scholarly and Scientific Research & Innovation 5(11) 2011 707 1SN1:0000000091950263



Open Science Index, Environmental and Ecological Engineering Vol:5, No:11, 2011 publications.waset.org/1358.pdf

World Academy of Science, Engineering and Technology

International Journal of Environmental and Ecological Engineering

Voal:5, No:11, 2011

Yearly Mean Air Pressure in 60 Years
1011.00 :
101050
L I .
2 \ 2 I

5 1009.50
g 1009.00 k. v (o=

o '

= 100850 % v

< 1008.00 -
1007.50 — —

1950 1960 1970 1980 1990 2000 2010
Years

Yearly Mean Air Pressure in 60 Years
y=8E-07x'- 0.0067x + 19.952¢

101100 - 26460x+ 1E+07
et R?=0,0981
= 1010.50 5
a \ o .
Z1010.00 e
@ X M ¢ Mean
g 1009307 \oidu (Mean)
a “? -

1009.00
£ b KA —TwaTuidiza (Mean)
< 100850 Lo B
2 100800 8

1007.50 T T T T T T

1950 1960 1970 1980 1990 2000 2010
Years

Mean Air Pressure for each 11 Years
y=0.0023 - 0.0479x" + 0.3042’ -

1010.4 0.5671% - 0.5315x + 1011.1

P 4 R?=0.9816
w© 1010.2
i \ ¢ Mean
1010
£ { — 1foidu (Mean)
3 1009.8 \
2 1009.6 = — TnaTuisioa (Mean)
S 10094 \ X \ 1=AD.1951-1954
3 1009.2 ~ N. 2=AD. 1955 - 1965
= 3=AD.1966 - 1976
1005 T T 4=AD.1977-1987
0t 2 3 4 5 6 7 5=AD.1988 - 1998
Sunspot Cycle Perids 6=AD.1999 - 2010

Yearly mean average air pressure

Multivariate Analysis is non significant and a
pressure decreases unequivocal certainty

=

running mean of decreasing air pressure.

Multivariate Analysis is significant and the 11 y&3

Yearly Mean Average Wind Speed in 60 Years

w
n
S

w

g

S
*s
S
o

Wind Speed (Knot)
8 8
I3
-—
—
—
=
—
—
]
—
>
ot
.db.
,—-O/D
S
S'

n
S

1950 1960 1970 1980

Years

1990 2000 2010

Yearly Mean Average Wind Speed in 60 Years

y = 4E-09x - 3E-05x + 0.045x]

3.50 -19.912x-9550.1
3 Y 2_
R*=0.2101

300 "¢
5 : o et 0, X3
c . . + Mean
X (a2 4 o o 5
:2.50 +y £ ——fioidu (Mean)
3 . * — dTwidina (Mean)
=50 © e, e,

i "’ “
1.50 T T T
1940 1960 1980 2000 2020
Years

Mean Wind Speed for each 11 Years

y=-0.0268¢ +0.4633x - 2.9825%°
92,9 +8.8167¢ - 11.851x+8.4
g ;3 .‘\ yaN il
g 2'6 \ AN A ¢ Means
%'.:_2:5 \%4 \ / \ — foidu (Means)
D24 A/ — naTwidioa (Means)
;23 AN 1=AD.1951-1954
e 22 2= AD. 1955 -1965
Ez; - 3=AD.1966- 1976

4=AD.1977-1987
5=AD.1988-1998

Sunspot Cycle Periods 6=AD.1999-2010

Yearly mean average wind speed

Multivariate Analyss is non significant and thi
temperature rise is unequivocal certainty

running mean of decreasing wind speed.

5 Multivariate Analysis is significant and the 11 y&4

Yearly Mean Average Evaporation in 60 Years

o

o
[
—
e
1Y
b
e
11

—+—Mean

I
-
he:
|

w

Mean Evaporation (mm)
=

3 T T T T T T
1950 1960 1970 1980 1990 2000 2010

Years

Yearly Mean Average Water Evaporation in 60
Years

y=6E-09%° - 7E-05X’ + 0.3414x' -
901.4x° + 1E+06X' - 1E+09x + 3E+11

= 6

£ R?=0.1302
Es551— L8

H 5 LR

K -

] MR v *0 oY ¢ Mefn B

o 45 — dTuidiza (Mean)
o . & o IS o

S 4 + & ¥ 3 - —1#i0du (Mean)
w * e o

E 35 +

= 3 T T T T T T

1950 1960 1970 1980 1990 2000 2010
Years

Mean Water Evaporation for each 11 Years
y=-0.01415° + 0.2337x - 14154

475 +3.8563% - 4.7505x + 6.69

- R’=1
E 47 /’
= M\ * Means
A i At
B 46 — aTuidiza (Means)
§_4 55 / — \@iadu (Means)
& /\ /
2 45 1=AD.1951-1954
£ \ / 2=AD. 1955 - 1965
3 445 N\
2 3=AD. 1966 - 1976
4.4 L 4=AD.1977 - 1987
01 2 3 4 5 6 7 5=AD. 1988 - 1998
Sunspot Cycle Periods 6=AD.1999 - 2010

Yearly mean average water evaporation

evaporation rise is unequivocal certainty

Multivariatelysis is non significant and watg

running mean of increasing water evaporation.

erMultivariate Analysis is significant and the 11 y&4

Yearly Sum of Accounting Cyclone Storm in 60

Years
~10
I
A ENIY
AR,
EON RN
E b glf MU V' ™
0 T T T T T T
1950 1960 1970 1980 1990 2000 2010
Years

Yearly Sum of Accounting Cyclone Storm

in 60 Years
y=5E-08x° - 0.0006x° + 2.9097x’" -

7688.5¢" + 1E+07x - 9E+09x + 3E+12

10 - R?=0.4851
E 4
t’ *
E s ¢ Sum
£ /'0\ . — @iy (Sum)
g 4 \ M, — waTulea (Sum)
< 2
3 - NRAAA V4
©o ———————————
1950 1960 1970 1980 1990 2000 2010

Years

Mean of Accounting Cyclne Storm

for each 11 Year Period
y=-0.0975x + 1.6775x" - 10.629%

+30.047x - 36.288x+ 17.79
R?=1

* Means
— oty (Means)
— WaTudiea (Means)

(Time)

’ 1=AD.1951-1954
2=AD.1955-1965
3=AD.1966 - 1976

4=AD.1977 -1987
5=AD.1988 -1998

6=AD.1999-2010

Mean Cyclone Storm

D

o

2 3 4 5 6 7
Sunspot Cycle Periods

Yearly sum of accounting cyclone storm

cyclone storm decreases unequivocal certainty

Multivaridealysis is non significant, accountin

running mean of decreasing cyclone storm.

gMultivariate Analysis is significant and the 11 &3

Mean Percentage of Forest Area Assessment

in Udon Thaniin 60 Years
£ 6
E 5o i
@
3 @ \
.
€ R
=
g
= ey,
= 10 g
3 o —_—
1950 1960 1970 1980 1990 2000 2010

Years

Yearly Percentage of Udon Thani Forest Area

in 60 Yeras
y=1E-07%¢ - 0.0014x° + 6.8493x" -

18101 + 3E+07 - 2E+10x + 7E+12)

60 R?=09888

gSU

@ 40 %

2 %
< 30

» \

82

L I— vy
0 T T T T

1950 1960 1970 1980 1990 2000 2010
Years

¢ Percentage

—fidu (Percentage )|

— aTudloa
(Percentage )

Percentage of Forest Area Assessment of

Udon Thani Province for each 11 Year Period: 16:¢ + 5.3062¢ - 32.6¢
+87.689%- 106 44x + 101.27

R’=1

e 60
g 5 2\ ¢ Mean
g 2 “ﬁ — dioiéiu (Mean)
283 \ — idTudioa (Mean)
e ANN
S QQ 1=AD. 19511954
<
o 2=AD. 1955 - 1965
g 3=AD. 1966 - 1976
e o e — 4=AD.1977-1987

001 2 3 4 5 6 7 5=AD. 1988 - 1998

6=AD. 1999 - 2010

Sunspot Cycle Periods

Yearly mean average forest assessment in U

dbfultivariate Analysis is non significant and fore

Thani

area in Udon Thani decreases equivocal certainty

stMultivariate Analysis is significant, the 11 yeal
running mean of decreasing forest in Udon Than

International Scholarly and Scientific Research & Innovation 5(11) 2011

708

1SN1:0000000091950263



World Academy of Science, Engineering and Technology
International Journal of Environmental and Ecological Engineering
Vol:5, No:11, 2011

Percentage of Forest Area Assessment of Percentage of Rorest Area Assessment of Percentage of ForestArea Assessment of
Northeast Region in 60 Years Northeast Region in 60 Years Northeast Region for each 11 Year Peripd-0.3116x + 5.3062x¢ - 32.6x°
+87.689% - 106.44x + 101.27
y=3E-08x¢- 0.0004x + 1.7476x" - R2=1
s 60 s 60 4624 1% + TE+06¥ - 5E+09x + 2E+12) o 60
) Z W R2=09943 g + Mean
k % \ n 20 H \ — i (Mean)
H \ 5 \ "E" o \ TwaTudioa (Mean)|
9 3 9 —
28 \ En N g N
2 5 2 + Percentage 2 5 1=AD.1951-1954
£ s 8 e <
3 10 S 1 2 10 \\><‘ 2=AD.1955-1965
e £ —Badu (Percentage) 14 8=AD.1966-1976
a 0 — & 0 ———— S o —— 4=AD.1977-1987
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 | — Ty&Tuiina 0 1 2 3 4 5 6 7  5=AD1988-1098
Years Years (Percentage) Sunspot Cycle Periods 6=AD.1999-2010
Yearly mean average in Northeast region Multivaridnalysis is non significant and forestMultivariate Analysis is significant and the 11 y&4
area in Northeast region decreases unequivpaahning mean of decreasing forest area in Northeast
certainty region.
Percentage of Forest Area Asssessment Yearly Percentage of Forest Area Assessment of Percentage of Forest Area Assessment
of Thailand in 60 Years Thailand in 60 Years of Thailand for each 11 Year Period
y=2E-08x°- 0.0002)¢ + 1.0326x" - y=-0.3116x+5.3062x" - 32.6X
27402 + 4E+06) - 3E+09x + 1E+12 +87.689x - 106.44x + 101.27
w 60 o 60 = 00068 o 60
3 — 3 =0
=% £ w0 g % == ¢ Mean
3w \ g . g w — iy (Mean)
39 i ¥.ud 49 \_ o | NS \\\('w — Wdluidina (Mean)
w30 —+—Percentage a330 30 —o
S oo 3 T i ¢ Percentage S 1=AD.1951-1954
g S s
b 2 P - 2=AD.1955-1965
g 10 s 10 — \fioidu (Percentage) s 10 3=AD.1966 - 1976
2 0 — ] — S 0 —_— 4=AD.1977-1987
1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 1990 2000 2010 |~ WATudlza 0 1 2 3 4 5 6 7  5=AD.1088-1998
(Percentage) 6=AD.1999 - 2010
Years Years Sunspot Cycle Periods
Yearly mean average forest assessment arealiMultivariate Analysis is non significant and forestMultivariate Analysis is significant and the 11 y&4
Thailand area in Thailand decreases unequivocal certainty| running mean of decreasing forest area in Thailand.
Mean of Water Level of Maekhong River Mean of Water Level of Makhong River in 60 Years Mean of Water Level of Maekhong River
in 60 Years ZZZE'OM : 0'02203; +1.3343¢- for each 11 Years y=-0.0286:% + 0.5421x¢ - 3.8412¢ +
8 N ’ SEF;O_GO iggwx ez 12,413 -17.485x+ 13.78
s E e =0. 2 ¢ Mean
-7 )i t 1t ;;7 RIINN ..J" + Mean water lewel P :% 7 —7* —— il (Mean)
> - prEn . - 7 Se VA
§ Y HMHM ﬂN‘ “ 36 "0/-‘.\0‘0-/ < ....\) lE’ ’ / XS — maTuiflaa (Mean)|
%6 \JV et WH Ny m F ¢ o — TwaTulea (Mean 5 Eg =
35 | _+ ean water level E 5 + = water level) < /1’ 1=AD.1951-1954
2 ” £ * — i (Mean water| 2 v | 2=AD.1955-1965
=4 §* level) EE \—/ 3=AD.1966-1976
3 —_— = N 51 e 4=AD.1977-1987
1955 1965 1975 1985 1995 2005 2015 1950 1960 1970 1980 1990 2000 2010 0 1 2 3 4 5 6 7  OTAD1988-198
6=AD.1999-2010
Years Years Sunspot Cycle Periods
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Fig.3 Modeling and graph weathers of Udon Thanvirze in 60 surrounding years (Colum 1-2) and wedshgraphs for each 11 years of
Sunspot Cycle period times

V. SOME COMMON MISTAKE ) _ 3. GISS’s computerised temperature maps seemed to

1. Generally we do mistake while dealing with the two show readings normal after adapted data from the

words, climate and Wegther. But even howl Weather is previous day had simply been carried over and tepea

not the same as the climate. Where the Climatees t each day running.

average condition of the weather, such as average;. The creation and maintenance of a server database

temperatures, wind, humidity, the number of dayemh environment is no simple task. There are many

certain weather conditions may be expected in atimon parameters to consider for design, support, and

oryear. . . o troubleshooting. Making mistakes in this area or
2. The mistake has called into question the credybit missing important details will makes these tasksimu

the weather forecast data record, which has been  more difficult.
considered an meteorological source for information 5. Over the last 23 sunspot cycles, ~300 years, stinspo

about climate change because of its policy of céisef cycles have varied in length from ~8.5 years to ~14
reviewing and analyzing hundreds and even thousands  years. The oft stated, erroneous claim that averdde
years, but in this study that it's uncovered theresay years is only true for 23 cycles. A mere 23 cyclss,
that the mistake on news reports and unpublished insufficient observation of solar variation to dsish
studies only 60 years to key to identifying thegoral any long term pattern, and sunspot cycle 23 was 12
sources of the information in the Udon Thani years 6 months.

Meteorological Station report.
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events). The result has been changes in instrut@mtand

TABLE | ) . oo ; .
RELATIONSHIPSBETWEENYEARLY MEAN AVERAGE practice which, whilst likely improving the absauaccuracy
TEMPERATURE AND THE OTHER UNEQUIVOCALLY BELONGS TOHE of the measurement, also compromise the histocmatinuity

OTHERSYEARLY MEAN AVERAGE DATA ANALYSIS of the record for long-term climate monitoring posgs. To

Vearly data  Means St S R @ twest  Sig. create a climate data record requires the ideatio and

] D(;via)t- C(cgff removal of as many such non-climatic influencepessible
D. . . . . .

Mean average 2167 026 070 036 100 4410 ooo (NOMogenisation) to yield an estimate of the triienate
minimum evolution. Humidity, rainfall, air pressure, waraporation,
E‘g)“perat”'e wind speed, cyclone storm (add typhoon, monsoom an
Mean average ~ 9.14 119 017 037 090 3604  .000 tropical storms), forest area assessment, and viewef of
minimum H : H
temperature Maekhong river both relative and absolute, are ritaty a
(©) very insightful tool for this research.
Mean average  36.29 059 036 015 100 9750 000 climatologically temperatures and  other  fastor
temperature substantially affect precipitation and other metéagical
© i i -
Maan 2047 102 010 020 o084 3373 oo Substances can be estimated in the modern erahwtblobal
extreme network of meteorological instruments. Climate aamay
maximum be limited to a specific Udon Thani province, Nedbt
temperature . .
© region, Thailand may occur across the whole Eddtion
Humfidﬁy (%) 726330 3.54 ((J)-525 0-392 g-gs -ééo-ll O-(%JO Thani’s climate changes in response to changeberglobal
e 1476. L e energy balance. On the broadest scale, the ratehath

Accounting 131.83 6.53 038 028 069 -39.56  .000 energy is received from the sun and the rate athwiiis lost

rainfall (days) . s .
Extreme 438.82 2889 012 022 089 3497 000 L0 Space determine the equilibrium temperatureciinthte of

rainfall (mm) " this area. This energy is then distributed arouredglobe by

ﬁ]i:)z)ressme 1009.52 0.62 011 045 087 -3.90 029 winds, and other mechanisms to affect the climdtem

Water 452 0.42 025 027 099 12758  .ooo different regions. .Fgctors. that can ;ha}pe cIimerFe [uch

?vap)oration processes as variations in solar radiation, tHat eékternal

mm : : ; :

Windspeed 2,53 058 040 039 084 10065 .00 OTCING mechanisms. The sun is the predominantcsotor

(Knots) energy input to Udon Thani province, a small pdrEarth.

gt{)flz”(?nme) 3.08 106 055 030 094 6743 000 Both |ong- and short-term variations in solar irsign are

Mekhong 6.17 0.34 011 019 090 -14493 .0oo kKnown to_ affect globa_l clim_ate. Solar output alsarigs on

Eiw)er level shorter time scales, including the 11-year solarlecyand

Forest 27.32 2390 -048 023 098 -20069 .ooo lONGer-term modulations (Sunspot cycle). This firgdi
assessment in indicates similar as the solar intensity variatioase

t{,/‘:f" Thani considered to have been influential in triggerimgl @ome of
Forest 2583 1590 -045 021 089 -17855 .000 the warming observed from 1900 to 1950. The cythedure

ilsoile;:a”;fm in of the sun's energy output is not yet fully undsodt it differs

region (%) from the very slow change that is happening withia sun as
Forest . 3992 1248  -044 020 092 -106.65 .000jt ages and evolves. This research indicates tluddr s
assessment in . e . . .

Thailand (%) variability has had effects including which was keat by
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relative cooling and greater glacier extent tham ¢knturies
before and afterward. Some studies point towardarsol

VI. CONCLUSION radiation increases from cyclical sunspot activtifecting

Most of the modern measurement systems have begRpa| warming, and climate may be influenced by $in of
employed primarily for weather forecasting purposgie 5 effects. Interestingly, this 2010 study suggesiat the

instrumental temperature record from Udon ThaniviPi@al  offects of solar variability on temperature throagh the
Meteorological Station, Thailand was supplemented Iytmosphere may be contrary to current expectatiding
radiosonde balloons and others, extensive atmosphefesults indicate that solar energy significanthhamces the
monitoring from in 1951, with global satellite daéa well, effect of climate change and must be involved odtion
only over have been actively measuring the atmaogploe 60 Thani’s global change. Other factors, including thiee they
years, measurements by thermometers and otherceurfare of natural or human origin, ozone depletionimah
instruments on land have been available along withgriculture and deforestation, are also of condertne roles
measurements. The samples used to deduce landregmpe they play - both separately and in conjunction watier
in the distant past is an example of a temperaproxy factors - in affecting climate, and measures ofmate
method, as are other climate metrics noted in sulse Vvariables (see in Figure 2).

categories. Climate change is a significant antingshange ~ Evidence for warming of the climate system includes
in the statistical distribution of weather pattemer periods OPserved increases in Figure 1 shows graphicalfisigntly

ranging from 1951 to 2010 of years. It may be angeain 9/0bal average temperature (minimum, maximum, enre
average weather conditions or the distribution eengs MiNIMUm and maximum temperatures), water evaparatio

around that average (e.g., more or fewer extremathee and wind speed, and decreases in rainfall (accogimginfall
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day, extreme rainfall), air humidity, air pressurigrest
assessment area, account cyclone storm, and
Maekhong river. This important result is the sansetle

studies on Earth's average surface temperatureessqu as a

linear trend, rose by 0.74 +0.18 °C over the kri®06—
2005, the rate of warming over the last half ot gheriod was
almost double that for the period as a whole (0303 °C
per decade, versus 0.07 °C £ 0.02 °C per decadd)clanate

model projections are summarized in the 2007 Fourth

Assessment Report (AR4) by the IntergovernmentakPan
Climate Change (IPCC), significantly. In this stutlye phrase
“global warming” refers to the change in the Udohafii's
global average surface temperature. Measuremem® sh
global temperature increase of 1.4 °F (0.78 °Cwbeh the
years 1900 and 2005. Global warming is closely cased
with a broad spectrum of other climate changesh sag
increases in the frequency of extreme minimum aagimum
temperatures, intent wind speed, or water
decreases in intense and rainfall
accounting cyclone storm, more frequent and intefosest
assessing reduce predicted that future climate gasamwill
include further global warming in Udon Thani prosgénor
Northeast region or Thailand, to high-impact evahts can
overwhelm physical infrastructure heavy stormudta, and
flood disasters have occurred in the last six desad

Solar Cyele Update (March 2008)

Mean Tempperatur in Uaon Thani

8
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AN
KWAVALVAL
v \/

—+— Mean Tem|
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Temperature level ('C)
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Udon Thani's Weather Modeling ifi The 23 Sunspot Cycle
the 23 Sunspot T

Fig. 4 Comparison between the modeling Udon Tham&ather
and solar cycle follow as the2Sunspot cycle period.
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