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ABSTRACT

The population of Thailand has increased from 26 million to 62 million in the past
40 years. The increase had led to tremendous activities in economic and social development
such as the development of land, agriculture and farming, fishery, energy, industries,
transportation and tourism. These developments resulted in climatic change and
environmental problems including physical chemical biological and social environment.
Unplanned industrialization and urbanization, and the influx of rural population into cities
had created environmental pollution and social stress in those area. Bangkok, the capital city
with an estimated population of 10 million, and provinces in vicinity are facing problems of
air, water, land, and noise pollution, hazardous substances and waste, food hygiene, unsafe
housing and workplace. These environmental pollutants may enter human body either by
eating, breathing, or skin contact. Health impact may vary from annoyance to discomfort,
mild symptoms, severe illnesses, injury, disability, or death, depending on several factors

such as type and amount of pollutants, exposure time and route of entry.

Mortality statistics of Thai population during B.E. 25634 - 2541 indicated that
hearth disease was the highest cause of death throughout the period, followed by cancers,
accidents, poisoning-intoxication, blood hypertension and stroke, injury/suicide/murdered,

pneumoconiosis and other lung diseases, liver and pancreas diseases, and kidney disease.

For infectious diseases, the highest illness was diarrhea, followed by pneumonia,
hemorrhagic fever, food poisoning, malaria, salmonellosis-shigellosis, influenza,

tuberculosis, sexually transmitted diseases, and measles.

Among these leading deaths and illnesses, there are several diseases that could be
caused by exposure to either individual or multiple pollutants of physical, chemical,
biological form and social factors. However, it is always difficult to pin point the exact
causative environmental or social factors. This is due to the incomplete or unknown exposure
history and the complexity of dose-response mechanisms of those factors on physiological
change and etiologies of diseases, cancer, for example. Nevertheless, the results from animal
studies could be cautiously extrapolated to human for the sake of prevention and control of

adverse health effects and sustainable socio—economic development.
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Summary of Environmental and Health Situation

Economic and social development in Thailand had led to science and technology
advancement. As the result, activities such as the development of land, agriculture and
farming, fishery, energy, industries, transportation and tourism had caused environmental
problems including air, water, land, and noise pollution, hazardous substances and waste,
food hygiene, unsafe housing and workplace. These environmental pollutants may enter
human body either by eating, breathing, or skin contact. Health impact may vary from
annoyance to discomfort, mild symptoms, severe illnesses, injury, disability, or death,
depending on several factors such as type and amount of pollutants, exposure time and route

of entry.

Mortality statistics of Thai population during B.E. 2534 — 2541 indicated that
hearth disease was the highest cause of death throughout the period, followed by cancers,
accidents, poisoning-intoxication, blood hypertension and stroke, injury/suicide/murdered,

pneumoconiosis and other lung diseases, liver and pancreas diseases, and kidney disease.

In addition, the highest rate of infectious disease was diarrhea, followed by
pneumonia, hemorrhagic fever, food poisoning, malaria, salmonellosis-shigellosis,

influenza, tuberculosis, sexually transmitted diseases, and measles.

Among these leading deaths and illnesses, there are several diseases that could be
caused by exposure to either single or multiple pollutants of physical, chemical, biological
form and social factors. However, it is always difficult to pin point the exact causative
environmental or social factors. This is due to the incomplete or unknown exposure history
and the complexity of dose-response mechanisms of those factors on physiological change
and etiologies of diseases, cancer, for example. Nevertheless, the results from animal studies
could be cautiously extrapolated to human for the sake of prevention and control of adverse

health effects and sustainable socio-economic development.



Population, Migration, and Urbanization

Thailand had the highest rate of population increase in B.E. 2503, 3.2 percent and
it was expected to reduce to 0.7 percent in 2543. In spite of the reduction rate, the
population in year 2543 (62 million) is almost three time of the population in 2503 (26
million). Out of the 62 million, 25 million people live in urban areas with 10 million reside
in Bangkok and surrounding provinces. As the largest center of migration, the population of

Bangkok is estimated to reach 11 million in 2555.

Although reports on urban life, urban poor in particular, is not available, existing
evidence indicates that the quality of life of urban poor is not different from that of rural
population. The rapid expansion of cities led to several problems that affecting the quality of
life of urban population. The problem can be realized in big cities in both developed and
developing countries. The only difference is the scope and seriousness of the problem and
the capacity of the city authority to handle the problem. For example, the problem of proper
land use, lack of economic and social infrastructure (such as public utility, housing,
transportation, and recreational area), deteriorated environment, unemployment, underpaid
work, and mental stress. The use of natural waterway as wastewater drainage system for

domestics and industries had created health problem and mental stress to urban population.

In globalize society, tourism, cross-border travelling and migrant workers have
caused wide spread of diseases of human carrier. In addition to AIDS transmission, several
eradicated infectious diseases and under controlled diseases have reemerged and spreaded

through industries that hire illegal migrant workers.

Population is one of the vital factors that make change to environment which impact
on health. Human excreta, wastewater, solid waste create health problems. Pathogens in
excreta cause diarrhea, cholera, typhoid fever and helminthes. In addition, the increase of
population led to the development of science and technology and economic and social
developing activities. These developments brought changes to physical, chemical, biological

and social environment as well as climate.



Land Development

Thailand has an area of 513,115 square kilometers or 321 million rais. In B.E.
2541, 174.8 million rais (54.5%) of land was used for agriculture, and 105.5 million rais
(32.9%) was forest land. Compared to the year 2529, agricultural landuse increased only
4.3 %, forest land reduced 3.2 %, whereas residential area increased 193.9 %. From past
to the present, land use has not been properly planned. This causes direct and indirect health
impact such as the spread of pathogens from improper disposal of human waste and solid
waste, chemical contamination of land, land erosion and land sliding blocking natural water
flow and creating breeding places for mosquito which is a vector of hemorrhagic fever and

malaria. These two diseases have had morbidity rate in top 10 rank of the country.

Agriculture

In 2504, Thailand had 20 million farmers which was 74 % of the total population.
Agricultural labour force was 11.6 million or 82 % of the total labour force. In 2534, the
number of farmers increased to 35.85 million while the proportion reduced to 62 % of the
population. In 2541, while the total population increased, the proportion farmer reduced to
58 % or 34.2 million. Because of the reduction in agricultural land while the demand of
agricultural products continues to increase, production technologies such as the improvement
of plant and animal breeds, the use of chemical fertilizer and pesticide and agricultural

machinery have been introduced for higher production.

Toxic substances can enter directly into human body via mouth, skin contact and
breathing. The indirect channel is the consumption of food that contains toxic chemicals

accumulated in food chain.

In order to increase production, genetic modified organisms (GMO) has been used
in agriculture in developing plants with pest resistance species. Health effect of consuming

GMO agricultural products has not been well documented.

Food from unhealthy animals can cause serious health effects to human such as

anthrax and blucellosis. Chemicals, pesticides, insecticides, and toxin such as aflatoxin,



dioxin, and residual antibiotic may contaminate air water and soil. Some of these chemicals
are carcinogenic. Cancer has been leading cause of death during the past 10 years. In 2541,
cancer was the second highest cause of death. The use of toxic chemicals in agriculture had
caused 10 and 30 times higher in morbidity rate and mortality rate, respectively, than those

in industry.

Industry

Industry in Thailand started in the year 2512 with 631 registered factories. The
number of factories increased to 51,500 in 2532 and doubled to 128,350 factories in
2542. The use of improper industrial technologies and inadequate industrial pollution
control had rendered the industries as source of air, water, and land pollution, hazardous
waste, and noise. Hence, industries posed rather high health risk to both workers and general

public.

Air pollution from industry was usually caused by the use of low quality fuel. A
total of 4,888 complaints were reported in the year 2540. Most of them (77.3%) were
complaints on air pollution and noise. The second most complaint was water pollution
(13.1%) . Complaint on hazardous waste and substances ranked the third (5.6%). Metal
smelting and foundry industry generated highest amount of hazardous waste during the past
10 years. The waste quantity in 2540 increased 3 times higher than that of the past 10
years and was 50 % of all hazardous waste. The authority has implemented industrial
pollution control measure by regulating a lower sulfur content in heavy oil from 2.5-3.2 %
by weight to 2.0-3.0 % by weight. In addition, the Ministry of Industry has initiated Clean
Technology Program in order to reduce waste in industry, particularly for small and medium

industries.

Energy

During the past 10 years, oil had been used as main energy source. However,
consumption of oil had reduced from 61 % in 2531 to 56 % in 2541. This was substituted
by the increase use of natural gas from 24.5 % to 28.0% and lignite from10.5 % to
13.6%. Energy is a vital factor for human life. It is necessary for cooking, living, working,
transportation, and industrial production. However, the exploration and production of energy

must be properly controlled to avoid negative impact on environment.



Energy exploration phase can cause maximum impact on environment due to the
continuous recycling of chemical compounds and minerals into oil wells. These chemicals
are rather dangerous to living organisms. Therefore it is necessary to prevent these chemicals
from entering the water source. The transportation of crude oil either by land or sea must
utilize strick control measure to prevent spill into environment. Hydrocarbons evaporating
during transportation of gasoline and motor vehicle refueling will react with dust under
sunlight and produce ozone gas which generates smog that irritates human eye. This is a
potential health hazard in Bangkok and vicinity areas which have high dust and ozone in

ambient air.

The use of different fuels for electricity generation can have different impacts on
environment. The use of natural gas will give the least impact, although the large quantity of
cooling water may affect aquatic ecosystem if proper control measure is not in place. Using
of heavy oil and lignite for electricity generation had created air pollution problem. The
reaction of emitted sulfur dioxide gas and rain gives acid rain. Moreover, high temperature

combustion generates nitrogen oxide, carbon dioxide and carbon monoxide gases.

Health impact caused by air pollution is rather obvious in people living in the
vicinity area of the generating plant using low grade fuel. Hazardous waste occurred during
exploration and extraction, spill during transportation and residual imposed hazard to

environment and health.

Transportation

Transportation service had increased continually during the past 10 years. In 2541,
there were 706,717 new registered motor vehicles. About 75 % of the registered vehicles
were motorcycle. Not only a source of air pollution, motor vehicles also caused accident
which led to injury, disability, or casualty. Emission from incomplete combustion of motor
vehicle included carbon monoxide, oxide of nitrogen, sulfur oxide, hydrocarbon, smoke and
antiknock additives. The sulfur content in diesel gasoline has been regulated to less than
0.05 % in 2535 whereas lead-gasoline was prohibited in 2539. Benzene, a contaminated

aromatic compound in gasoline, is a carcinogen.



Tourism

Tourism is a service industry that have an important role in economic development
of the country. Income from tourism has been ranked second for two decades. Due to the
massive campaign on Amazing Thailand by the Tourism of Thailand, tourists had increased
to 7.5 % in 2541. In the 21 century, Thailand has developed a more sustainable tourism
program emphasizing on cultural and ecological tours. The model is called 3S model i.e.
security, sanitation, and satisfaction. The 3 S model is aimed for a better tourism resource
management in order to reduce and prevent air and water pollution, and solid waste, as well

as the protection of tourist health and safety.

Climate

Change of climate may influence local natural process. Climate change may occur
naturally or as the result of human activities. The change that is caused by human activities
can be prevented or alleviated by national and international cooperation. Impact from climate
change varies and may cause starvation, diseases, injury, death, mental disturbance or

unstable society, although the magnitude of the impacts could not be accurately estimated.

Natural phenomena that may be related to global climate change and often causes
property damage and casualty to Thailand is heavy rain storm created by typhoon. The heavy
rain caused flooding of land which then mixed with human waste and solid waste in cities
creating water pollution and polluting source of water supply. The unsanitary condition
brought by flooding caused epidemic of water-borne illness and insect and rodent carrier

diseases.

Prevention and control of environmental problems affecting health need a holistic
approach rather than individual mitigation measure. Human beings exploit natural resources
and also make damage to environment. Therefore, an effective environmental protection and

conservation program must center on human beings.
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1. ﬂ%’uﬂ‘;q Lime,dolomite, zeolite, agriculture lime, hydrate lime, quick lime, saltwater act,
Qmmwﬁu Chlorine, bacterial product | saltwater ultrashield, anticlean, chloro-60, isorep,
ua::fﬁ algicide-27, hydrolite, star-chlon, zeolite, USA solomite,
cleara, zooline, neolife, colorant, bactapur
2. IIU Organic, inorganic cattle and pig manure, NPK, urea

3. muANAng

Teasced meal, rotenone

4
4. sindalse

Chlorine, iodine,
formalin, BKC

thyrodine, povidone, saver BKC80, saver BKC50,
chloryle, septer50, septer G, glutatreat, cleara, biosafe,

intersafe, copper A, povidine, aquadine 10

5. Usefuuas
Snwlsa

acriflavin, coppersulfate,
dipterex, formalin,
malachite green,
potassium permanganate,

BKC, trifuralin

cutrin plus, dermashell, wound RX, saltwater coppersate,

control, protokill plus, zoocut X, zoaril

6. tUfjtiuy

Erythromycin,
nitrofurantoin, furacin,

oxolinic scid

floxpro, farmsafe, antidis, imeqyl-s, oxycure, oxxo,
pfizer, teramycin, antibac, pi-coli, tribrissen, chloro A,

oxy A, fura A, bacta A

7. OIMSLEI N

Hormones, vitamins,

immunostimulants

agino mixer, farm mix, PV marine oil, aqua green, purc
vit, selenium yeast, vitapure aqua stable, vitamin C, V-
100, premium VC-A, ginovit, agnatic C, C-sulfate,

super omega
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Uwe. | Messsund | ddiudideqd | dwiimhgh | anlud | TWih rtt
2531 108.5 270.1 4.5 41.8 17.2 442.0
2532 104.1 323.9 5.7 59.6 25.6 518.9
2533 113.4 386.0 4.3 73.9 22.9 600.5
2534 140.6 410.8 5.9 86.3 21.0 664.6
2535 149.4 451.9 6.2 91.7 19.3 718.8
2536 168.7 509.9 11.7 97.4 17.2 804.9
2537 186.5 566.1 18.0 107.1 21.1 899.8
2538 197.5 635.9 29.4 114.6 30.5 1,007.9
2539 227.6 685.2 48.7 125.9 33.4 1,120.8
2540 281.0 681.3 41.1 139.4 32.8 1,175.7
2541 305.4 610.9 20.4 127.5 25.4 1,089.5
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Ay ninddudy uardanedou
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unsyas - dwmabiemsuwinsinerasnssunnogdedon  whgvelsenns  wazdwa
nsnudagumwaniitranlsnsuduinnann misoudn q Idediumstiesty uasudly
Tymansduansiuagatdaiies namsaemsaimsliiagduane wildud msedl zes
Usznalneluaiarsswmh wuiws‘x’qmﬁﬂ%‘mmt’;umﬁ”umnmwmaﬁmmmnama'mnswua.,
mansasnsy lesfunhinhmahdhuarmssdniagduane wilfost msweiluin 10 I
mh avtwuawuuju 2 whw3e 120  audu Tasudardasiiumisdonas 11 wanilawSoudiny
nnderlul w.a. 2540 sxiivSinamsldludsamaie 77 dudy Tﬂmamum‘smumdmanﬂu
Tumswda 'luTNnuawmwnswuavmsmu{lmnunwmmwzs uazdoy uuuﬂuumnu'luanumv
Wiy famedl 2.8

“UTinumsenaneasasiadl Uasiumdadagiy  waransduane lasawiznguas
dunid (Organic Chemical Substances) ‘numwujuwugq AU uavmaaumﬂ'lu’a\mmaau e
snsanmanuldmhlvudunaday amua«nnmswwmmsmwsavtﬂauu’lﬂ'luanumv ms
udnfirdassiinasluiuiineea uaxmaqmwauam'luﬂimtu'ngwu PABAIUMITNAUATY
walulaglumsiiemsindinguansdunsy #inslilundasanidme (texiles and clothing )
wazkdanamiBwansaila (nsumuauuaRy , 2542)

msmﬁﬁﬁjwfmnﬁﬂumﬁm?m'lu'[ﬁmuammumsuua zansiniillasiumidndasizus:
é’muuuﬂuua\mu msmummﬁ‘lwnnuwﬂmawmﬂm‘ms.mumnmmsmnmmsmaa‘lumnm
NTIUAN ﬂmﬁau'luaqu'maaulﬂun du th eimd a3 wareeads Wudy Sansaud 2.2 dwe
nsTNUABANNANGaY BsTULTING ua:uansznuﬁaqvmwamﬁ'emamguffvmﬂum\mﬂuazmq
GhLY

nsaufl 2.2 winaladhnenlamimahamuuenin Wiy gasvnssnlanty swnmaa u.a..q'ziauﬁa
VhnaeviluwhbismillssmsAnnuminndosaueiundluld w.a.2536 wuiBinamsazialuaznou
dugedie 3,333 lulasnindanivvasnsnaudy 'luusnmwmznm‘lnamumua\uwﬁqn'lummmumn"a fne
Tutham Fidasem Whinamsislumznauduny 32 lulasniudanirawmenoudy luudnaumeuih was
viaduluinaledsnifndfusndomd wennniflull wa. 2537 wulBinamsigalummeilsiiu
mmmav'luamumnunagusnmimﬂmmu naNBNBhINAURSENTNOIO IgEIIAEEa)  dinvua
ssuguimiatemd uasguinndudunedonen 12 Smaesihrhnummibwihismfuiadauun
andviassm 4 sl wulBinamsnstgadumggansadtidle (0.05 fadniudednn) Tt T
W.A.2529-2535 wavnin 1 w.. 2535 sudisll w.a.2540 Liwuuinamstagudumiimwual] snduazwud
e dunetiuivae Sandnsea %qxﬂuu?nmﬁﬁmﬁmuiﬁqn wuiinnmetagsndiiifmueld shuwams
anviaudinalavemingidu dud win wemila nowa donsd Tasifluu(anun) wasunaisn wuhli
Lﬁummg‘mqmmmivmwa'nfmaﬁuuasmmg‘mqmmwuwdufu.ﬁanﬁﬂsm.hva\:aqﬁmsamﬁﬂannnamﬁ#
mmnmeia
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NENSANAINET AIMTNTSUGE Nenumsheadafibauesdiiennmslet
3uany wuh 9 w.e.2540 ffthmiasnnlsfumssuanesnoy 3,005 au Wudia 30au
Lﬂuﬁﬂiumnmﬂﬁ%’umsmﬁﬂaaﬁ'uﬁﬁmﬁ'mgﬁm’wm 2,844 o FeHin 29 au wenhufihs
vnmsldSumsAvduanennmegamminssy 9o 211 Ay JeSe 100 Tudnnuilifugihe
ﬁ'lﬁ%’umsﬁumnmsﬂ'[wmﬁﬂuq\m'h‘}'aua: 54.79

P> & ar ade @ o @ '
MmN 2.8 Ingaunnaimhuhgse 10 Suduusn Tasyae 3 2540

Fomuly YTaina / nan. yae / um
Common Name Quantity 7 Kg. CIF Value /Bht.
Glyphosale 11,376,891 882,572,752
Ametryn 1,580,040 264,340,967
Fipronil 31,495 152,862,524
Atrazine 1,261,060 126,692,572
Endosulfan 494,125 120,847,090
Profenofos 227,540 105,067,637
Paraquat 706,080 99,205,334
Carbofuran 4,371,840 94,134,857
Methamidophos 1,310,800 84,633,843
Fenoxaprop ethyl 210,600 84,492,614
Monocrotophos 480,308 33,616,912

A o 3
i : naduaiuguaminindon 2542

vaudgauainy

v dnauananineda voudumnuszim (vasuds Mwasude sasma uazie) Mde
Fumnhanssueig 1 ldud gaamnssy ineaInsIn maiwmilas unede aaunsuna
VouYudnis wam ué":tﬁ"»giémomﬁau USIIMA Wuar aunaosszlinnuvangihesadele 1
%ﬁﬁﬁﬂ (toxic) iaUgn3en (reactive) NANSDU (corrosive) qnlw:f (flamable) WnnuTuRSId
(radioactive) aﬂlé’a (infectious) drdumstimw (bioaccumulative) §1snauzSs (carcinogenic)
Lﬂua'ﬁqtﬁa'lﬁ"%’uum'mznﬁqumsﬁuﬁ'zria'lvﬁﬁﬂmiﬁmdnﬁuaqmsn'luasm' (teratpgenic) Uy
s lidans noewuluiladevacdedizia (mutagenic)
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misld msenAn msazan wiamsvudau (W’ﬁ‘NYI 2.9 uar 2.10) uazna'lmnﬂﬂ:ymmaav
mwanisuaziunadanea 1 TR TAENMIATIUSEIIEDY Waz mdasiiudasly uasdsuwdy

<l - - ' tot P
MmIR 2.9 malsudwBinamaaudsduane wnmunduunssiifiouasi

wndiiulia Uhinowaaduduese (du / 1)

2534 2539 2544
FAMMNTTNMIHEN 157,058 272,272 433,609
(manufacturing)
femstudivuaranluy 1,278 1,854 2,477
fenstlasidan 3,914 7,032 11,813
oelany 521,508 922,893 1,620,190
widiyd 7 vins 78,479 141,681 257,679
Wwuda 7 hile 75,849 134,228 235,644
Tssnewauasvasianeyd 76,078 123,219 200,699
veaPY 11,787 19,090 31,093
fianislvih * . *
INYAINTIN 6,687 11,835 20,776
ERY 932,638 1,634,104 2,813,380

* yaudeiluidioums PCB Tustanaitlay 2,468 fu warman bifimsihidiars PCB waannd w.a. 2518
flan : Foynvannanfunlgerinnes Engineering Science USTDP Study 1989 (14T yrysa iy un Aruz 2534)

randeduanznngacmnisilul we 2540 Uszna 1.4 Susuaingamunsu
Ussinnene g loun gasnvnssulilasiadl geamnssuail gaamnssuwanadn ga@mnsa
wanshsidadagiiy gamvnssuddnnseiind gacunssudaiad gasmnssudima aamunsa
HAATOBUG LaTRAFIVNIINNANMIR dureudsdunnenngurulsann 318,000 Gu NN
thudeufasa: 22 seuuimainiusasoy 9 auwnnwuaares 5 wasnssadagas 10 GLGLY
sofauar 49 uarAanssudu 9 Yswanm Joear 5 Wy @undu Madude Wal§uiamsinm
ndnd Taefind Sdndanw udu & il 2,11 ssadsduansnnguoudaing fe
felsiulufuyadamily Fedaunaliidetlgmedamsiamsiinyadas Tiilanudasasy
dagumwaizyessyny ioasduda mlasmeaswdamedan Tasmeasaldun msduda
mefamiimsiudssmudhl msmels Teemedauldud msiivudaululuwanimie arms
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MINN 2.10 UInawesududuane usnemalsuiamuast

Ussunmzaady Uinawaanduduasy (du)
2534 2539 2544

il (oin) 188,254 332,779 589,508
mn@sdunidivar (Liquid) 311 522 876
frnauuaryeudiainsduniy 6,674 11,951 21,533
fznaunazraduivasetiunid 19,163 31,850 53,696
aznouuarusuilanemin 536,322 946,565 1,658,192
datn (Solvents) 36,163 66,532 124,306
vauduliunsa (Acid) 31,432 53,793 96,105
vaudmiluan (Alkaline) 9,839 16,846 29,019
wanfuAlildmnasgiu 25 52 107
W&l (PCB) . . *
msmsdunithin (Awueous) 242 499 1,037
hidsdndagy 16,348 30,398 57,809
vy 11,787 19,090 31,093
vwvdAnde 76,078 123,219 200,699
Rt 932,638 1,634,104 2,813,980

A ; feayannnrufnlieraes Engineering Science /USTDP Study 1989 (814l youd Tiine uas Aous 2534)

J L4 e 1 . - J -4
MINT 2.11 Vhinaweadeduansnngusu (du) nauvasiudiadn | munome U w.e. 2540

unasriuin npwamIueY | Yuama manan | meesiupen | mawie mald kit
Woanila
tuday 6,413 3,788 11,583 23,360 13,412 8,646 67,202
amiivimaiuiu 8,747 2,163 5,564 5,332 4,833 3,459 30,098
Tanenuta 4,005 1,953 2,643 2,785 2,432 1,836 15,654
inyRINIIY 69 505 6,458 13,864 6,830 4,075 31,801
Joanio 71,337 10,337 22,328 21,783 15,822 16,508 158,115
fuy 9,424 885 1,324 1,087 1,115 1,495 15,130
T 99,995 19,431 49,900 68,211 44,444 36,019 318,000
flan @ nsumuquueRy, 2542
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msisznnsiRasnunniy imswsnnaseghanardiauysenauduiiniswann
myiminnaniuszmaluled Wusabitianenssuig 1 Mnnundsiiagords semihou
DNINVAINIIN GATIMNTIN WINIBENTIN ua:n‘mimnﬁmv’n'lﬁﬂ%mmgadamﬁ'uéwwmnﬁu
uasainilgmiumsiamshiianumnzay Lirsliidelymesdunedan uasgumwanie

Tull w.a. 2540 Yhanangadasnngusinlssmassana 13.5 dwdu wiatsana
Tuaz 37,000 Gu tﬂmd%'amﬁﬂui“J'mﬂn‘lﬂv‘u'uﬂ%‘mmgadau'luiau 5 Dinan (w.a. 2535 -
w.a. 2539) BeiiSanmsiinlanadsionay 4.40 daf dnilull w.a. 2540 assundadosey 3
wal muti‘mnmmwvnjumammﬂmmtﬂsvgnwnmm'lwmﬁmﬂmmﬂnﬂaimJ's LBUANBY
e 2.12

wolisfzdeiluaimsswmh Uinamezyadesiidesunngumniasemalud
w.d. 2542 fuSinalndifsiusaulliianda Usana 13.6 sy wis 37,250 Fudatu ud
ﬁé’mﬁmstﬁ'uwzgadauﬂs:mm%'auaz 1 quﬁtﬁmmnamwmﬁﬂqmmmﬁsujﬁaﬁzimaviams
fiu msag msld mlWuSinamezyadashiiaudu Teswwstuwadias madaannnmsiny
Tuamilasanas samsdigaulamnhrasdantivsden!  Toonsléth  wassausudtaus
sUlmidnniy Waifiouiuld w.a. 2540 Suasdsanm 13.5 Sy wiausanaiuar
37,000 i‘ié"m"xmszﬁ;uﬂ?mmuadaus’aaa" 3 sal (u‘i’m'd%'zmLﬁwﬁué'mﬂmmﬁuﬂ%mmna
touyasll W.6.2535 - w.A. 2539 Haanmuindosas 4.40 6ol ) Tl w.a.2540 yarlauly
wanjumwamues fetuiuanlsanaiuar 8,900 #u hdumnd w.a. 2539 Ysana Sua
800 du Tasdnnmaiimyaresldanaundasosay 10 Wadisuiud w.a. 2539 Feandiy
Uszinauianns 13 (nIumuaNNoRY ,2542)

msfanlsanng wesmsinenssauehe g maduasugiasdey L suifugasnv
N3 masadin wiaRwnssusemasguny deiifinademsifayaras danmsiayadaan
uwawmmmnauﬁluwwnmmuuawnmsLnﬂuaﬂaaau’luuwﬂsvunm 0.02-0.06 NlanSn/
Fusau uaunqnnnﬁwnmmuuamwmsmmgadaﬂﬂs:mm 0.06-0.45 Alandn/Juseu (o
Weanmzuedaw,2534 ) danmadeyardesgumilumagninasane 0.42-0.80 Alaniu/
wau sanmadeyadsegasuntin Tuaelieugamunss wiand 11.4 dlanfudalidaty
Taugaamnssumansth 21.0 Alanfudelidatu uarlieugeanvnssainey 14.72 Alantuda
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$ e o 3 L7 1% a o P o
lida¥u yadasmamunenaluugezmaiusima Senmsideyaresaads Jmwdy c.27
lanfudaifimdaiu  wasyadesill Usana 279 AlanSudsidesda’u (RINMILANIA
W¥,2536)

yodagnuialifanansmussgummysayed nilasmasuasmasay Gudaud
msfisyadanliduffume wianasliuudu vVasouu ﬁm‘muawmwtémlummﬂumams
waly enuduite msdeds vennnilivanssiemsuudonluumassssmd Tieudy
wnsnhidu wisldeu msﬂuLﬁauﬁqnémmwxﬁﬂﬁqmmmmﬁvuﬁﬂﬁmm nameai
wazthmw dhuyadasfinusiunud dweimstans Ligndias mnzauaaszialithams
vudlausdaunadnhsssumnaldiuiu i’:umuwansmumaaﬂmwamuavawnmmauuanuua
Haudanan wu euen wilnou dwmhifdndasiumsiomsyadas  safesenmiisnly
ﬂumuuadaﬂ mamgadaa‘lﬂlvm (reuse) wimhludhgnszurumsudnialsimi (recycte)
tmanil mwvumwmﬁmmaﬂtymammwamuu nufemanedy dada Sumsiall seasldiy
nnmanelaedusasyadesitiflavsmin maell Falsa  sadaadasersaznaadhuumss
wIzWugUNSS uazdarihlse Toun wy uuaeiy unasany

J - 3 ; '
MINA 212 udenTinagadesifietusswied 2535-2540

i ﬂ%mmgadam"ﬁﬁﬂ{u (Fudaiu)
2535 2536 2537 2538 2539 2540

1. AJAUNWNIINAS 6,000 7,050 7,000 7,192 8,098 8,949
2. wamewanuiiaaimen® 3,180 3,422 5,618 6,311 6,658 8,198

2.1 menanuazmeaasiy 1,284 2,419 2,675 2,990 3,986
aan

2.2 meunils 540 876 1,010 1,018 1,153

2.3 Manciusamim 818 1,137 1,268 1,287 1,490
il

2.4 meld 780 1,186 1,358 1,363 1,567
3, wagmiuna* 4,440 4,138 4,184 4,655 4,895 © 4,819

3.1 mananuszmansiu 1,614 1,832 1,708 1,857 1,357
agn

3.2 meawile 923 933 1,053 1,084 1,355

3.3 peaciusaniiss 1,229 1,243 1,420 1,461 1,622
nils

3.4 mald 372 376 479 483 484
4. uBnUIALNEMNALRS 15,920 | 16,030 16,208 16,334 16,378 15,138
Fnawna
Tumalszng 29,540 | 30,640 33,008 34,492 36,029 37,102

g - *sasauasgninalueuSaume
N nsueuquMene, 2542
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Up o quiimenenaainsunndiuglan ldhmeamnsiimadiesimsldnsuagnd
wu avwnsussimyuuilimes wyue kalines $1nu 134 faaths ATIRWUNSUALING 21 3
ot (Samar 15.7) Tuutlepulinea uilguilannan frnegiuidinen YLD UEAUABY Udz
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npmwInues lansesavamsluamess 27 e loaguarmisurts Toun wilo-ny
] v L 4 J I3 o U = [d
uaawe uiles vesuwiy wazdowks wuh ndnu 333 MahawudulssEno 61 T
wumshuasa 39 T8 (npWIURT , 2540)

NS nsinmmdnimsuwng Iavhmssaddondalulasenity
USinalulonf uadluas Tuawnaiddedant 13 vt TWud Ténsen w Wavamden ldnsan
S uanilaid ey wuﬂ?mmg@a}m’lmﬁaummﬁm v 440 ppb Sulwdsnlulesy asewyly
smnsfiaunnziie endu wyueadsn wynees wywsiu waniloud sy Vinafiwuiunasgy
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2,002 un./nn. shu Tedenlummananuluemsiiaunnyiia unciuvmens TasuSnagege



46

waumm’ln"lﬂua1ms'lﬁlmnu 500 un./NN. usanIIwURuINAsIusess: 15 Teuwugegely
dlauanidinta 8,456 un./nn.

fiagande

DIAsined wnsaad amhudeu Tse uw %qﬂnwuaﬂamﬂuaqm naTu

NaNAY nwnmﬁzmatﬂuﬂwaﬁnumwummumai‘mnuvﬂnnﬂu vaninfisnnidah w3 anjaviu
a3 uszninwlse uywdlenudasmsiiageds -'a‘mamw 1 1w Litdhususmss
T - v 3w o v 4 o ve o 4 @ 1 ~ ' va &
Twi Gomdalng windnmsthdguanhu da Weliiliuftagerds Wrounduusu dalviferts
A K v da & - o v vy dd &

anugeme gl Mldndsagluindilenvazes Wussdsudouien  Tlaswaheiiund
uw Lineliiedeaddy qidde wisiuduane vnTesfe daie wesuaaesumu fmsmia
aauﬁamnwmmurau Litwaduienh viesdm yaden ude lifivmdantauhmosy
Wennvinndu Wsazvaidasdauimale 1 Sanuduenme Towasuinuia msifhubud
inWigagerduagudaianugeime uarls lgpnwd Lilsadase Lifigifime whagihads

uﬁmwawﬂsvmﬂunauamzmm'lmnmanﬁwaaumw @y MIameusaunEzae
aqmmumma.mmwammuluazxmﬂ'lunagmf‘fﬂ aummwamalusimsiivineda msda
msyadaglitmnzan  souiidsznavans Upawns lLigngwdnwar amwnuua..mwuu’lu
wainzan  umainbitismwe fgagodsagmnuiniiuly nshagadslituaudse fo
sfuimeiagaumwe msfiasinligndaamnzan undsuussuazdofiinlse dudu

ymshaRanzgramanlislsanmy ssduiviendeil 2 (nsngiew 2539)maq
NINTNOTINFY Wuhdnwanginhu Sdnvasiuhudensasar 78.47 (wiwadiaiianas
21.8 unzmArUUNIaLOY 56.64 NJUNWY fREar 43.34) Sauumiamar 6.4 (njunwiamay
14.82 tamidiay Jawas 5.58uavvuuniseas 0.82 ) dnuarmmihd Jamar 11.62 (njunw 3an
8v 33.84 walipdiasas 11.00 uszruuniasar 0.62) naulafidioy avwfaun ules Jauas
1.04 (nymw 3pgax 3.75 wailpsdaws: 1.03 uasmuuniasas 0.01 ) AWnlssu Sassy 1.2
(njamw Samar 0.23 wadiasfaras 0.08 uarruumiasar 0.04 Yiwnluwansmsdasa: 0.89
2 (npw Sawar 1.68 wouilaearay 0.62 uazmuunSesar 0.27 Inizvian ﬁwuné’qmmn/
u.dn hiranuSausr 0.76 (nanw $atar 0.11 wadisedanar 0.11 wassnunisss: 0.65 ) #
Wnthasm (mmazm‘:'lnavmu uw Jamaz 0.29 (njunw Jasa: 1.26 wailaadasar 0.34 uax
Auunasas 0.05 ) du 138uas 0.29(nPnw Jouaz 0.96 wmiisidanar 0.26 warsuuNIBYaL
0.03)
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oi'wamﬂu%'x:mma"auumﬁaémﬁ'ﬂmimﬂmﬂs snn wuh fhhaseaiizawenn
undoundiisawe Tlsuna fepar 81.39 numwanuas Yooy 97.62 dwupiime Javey
76.31 dangnguanuazinuszma Jame: 95.64 nyamwannues Josar 97.51 uazpiinasayax
95.06 mitWazsznInmsUszneuaMs gnguinwarnUsinadasar 90.14 nyuMWaIUAT
Souar 94.68 nuﬁmﬂ%'aua: 88.72 (NTINTNITIINFY ,2539 )

bl wea 2537 dwinennguon  npoannues  Idudspanluitd
NRINUAT S 1,224 yuou sandiu 5 Ut Aepumunede guswuadss
Muiiay gumuiiss wasiavzgNTY wazHemshIRYNTUTBIE IR RULING aRfl 2 diaTl
w.e. 2541 T 17 Janda (5 Sanda wae 12 Sowdamdnlumade 7) 72w 856 YUBUUBER WU
Uymitlivandenninulugmunmwnntin dailiian: Touge iinsldindsdaiau
Uszana 3,000-6,000 v wawiliianmsipmnilug da Jywwedis waamvwaeday
daulnsu mhinalidesienupusanddy  damnmemsamsia WMAM TN
lussuuisignlTneihidu wasmeauese winuazanusnilavasgagadelupumuiienieg
uadawaedey (giumd wawgpnie, 2542) dendavluendeaisnlmnatare: 40 T
Uszmatdamiann  Aifsruudonlmfussuutmmsad wenhlduduesiinhdomnnieion
ax 90 Yaamhiduanhliudsegmesansthsmss Toslirhumsiniiafigndas

dwmiu “aduniaguruusde” muﬁaunaamﬂu unnamwmmam‘nmnn ninlAy
Taqudaly mmnagmﬁmvuaﬂmmlﬂ Jufiiuen ax sy wagunuwasa Snmeh el
W mesauumssnmhi@eis Jnaeduusamnedslse uazansansEnelantenedy
IWTIRIANMITTNEINMA  wiemsstinenideia s‘mmz_fmtuuaa“mﬂ'ﬂnmmﬁmma‘qﬁnﬁmm
MUANUENIEIAN MInzasinm mahmiunssuluasaued Huundeeannssy wazen
\@n@a ( UNFPA 1996 ) mwmﬂua;jﬁuaa"ﬂﬁmﬁaﬂ heomiiRelsadadann 1 dud Sulse
lawssdnau stuumadumesls  wawessiu vasuiy Tsngannszsn Tsawda nnnenuess
UNFPA The State of World Population (1996) wulnlsa uatlsaszuumedumels wialsena
Faittomadudan (air bomne infections) WiamadPyuamIsMe Yavdstnnsandas Tu
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