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Abstract

This study has developed the heat index (HI) suitable for Thailand as well as analysis of its
spatial-temporal changes. The results showed that the HI calculated using regression equation based
on observed temperature and relative humidity data could be applied well with Thailand’s climate with
temperature and relative humidity greater than 26 °C and 39%, respectively. The HI chart developed
together with the HI also showed the HI values in the temperature and relative humidity ranges of
26-43 °C and 40-100%. Analysis of long-term means and their standard deviation from the HI data for
Thailand as a whole found that the HI values greater than the extreme caution level occurred from the
end of February to July. The station-by-station trend analysis revealed that the annual HI values in all
parts of Thailand significantly increased in range of 0.17-0.93 °C per decade. Note that the annual HI
values remarkably increased during March-April months. When considering Thailand as a whole, the
annual HI significantly increased by 0.34 °C per decade or 1.5 °C in the past 44 years. However,
additional understanding of future HI changes and their relations with environmental health factors
will be helpful for creating knowledge to support policy decision to prepare necessary precautions
and measures to future incidence and damasge that may occur.

Keywords : heat index, heat wave, thermal stress, trend
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Category Heat Index (°C) Possible symptom
Caution 26.7 - 32.2 Fatigue with prolonged exposure and physical activity
Extreme caution 32.2 - 40.6 Sunstroke, Heat cramps and heat exhaustion with

prolonged exposure and phyaical activity under

these conditions

Danger 40.6 - 54.5 Sunstroke, heat cramps or heat exhaustion are likely.

Heatstroke with prolonged exposure and physical activity

Extreme danger Over 54.5 Heatstroke or sunstroke are imminent
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Study on the efficiency and cost of nitrification
inhibitors in reducing greenhouse gas emissions: A case study of sugarcane

Abstract

This study aimed at testing the efficiency of nitrification inhibitors [(3, 4-Dimethylpyrazole
phosphate (DMPP), trans-methyl cinnamate (51F2) and fly ash)] in reducing greenhouse gas emissions
from sugarcane cultivation as well as conducting cost-benefit analysis. The results showed that the
efficiency of greenhouse gas reduction by using fly ash, 51F2 and DMPP compared with using only
fertilizers were 32.56%, 21.08%, and 16.98% respectively. When comparing the cost-benefit in the form
of Benefit/Cost (B/C) ratio, it was found that the income from the sale of fresh sugarcane to the cost of
sugarcane cultivation using nitrification inhibitors was in range of 1.16-1.25 which was higher than using
only fertilizer (1.11). The results also showed that nitrification inhibitors can reduce greenhouse gas
emissions and help increase productivity as well as cost-benefit of sugarcane cultivation. Nitrification
inhibitors are therefore considered as one of the potential options for reducing greenhouse gas emissions
in agricultural sector. This approach should be extended to farmers including the related networks to
increasingly use nitrification inhibitors in order to promote participation from farmers to mitigate climate
change in the context of co-benefit mechanism and a win-win solution.

Keywords : sugarcane, nitrification inhibitor, greenhouse gas
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waziiusandn luvazifertufidisannisudes N O waz CH, lnewansidbvesyayiie Azlwunsvid uazaue
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msuaulaeenladiiouiveisnuns d1unssuisvnnass F+DMPP F+51F2 F+Fly ash uag C dd1 GWP 489 N O
A9 1,430.90 1,362.76 1,158.35 waz 997.74 AlanSumsuaulneanlamfieuwinmawenuss muansu @1ua1 GWP
w81 CH_ wuh nssifiSvmaes F dirn GWP gefian nanafte 105.84 Alansuansuerlasenlesifieuindeienuns
#IuN351I/NAABY F+DMPP F+51F2 F+Fly ash uaw C lf GWP wos CH, fie 79.17 72.87 68.46 uay 44.10
Alansumsveulneenleniisuvinneienuns aiuasu

9Tl NANTIATIZIAN GWP SIuTaviain WU nSsuAEvaaes F A1 GWP qaﬁqﬂ naAe 1,819.02
Alansuasvoulaeenlenfisumnnelaniag 5998910 Aa @UNTINIONAABY F+DMPP F+51F2 uay F+Fly ash
flAn GWP Ao 1,510.07 1,435.63 way 1,226.81 Alansumsueulnosnlesifioumiidesnuns audisu euans
Tifiuinnssiinaaos F+Fly ash Suszvsamlunisannisudes GHG légeflan Seuas 3556 s09a7 Ao
nN3533EMnans F+51F2 Savay 21.08 uaz F+DMPP Sawaz 16.98 WawSouiuiunssuisnaass F
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GWP NZO 997.74 1,713.18 | 1,430.90 | 1,362.76 | 1,158.35

100

4.0 s
g
_B
- 3.0 ‘5
(o]
60 -~ g
2 £
1 20 E
) :
2 1.0 3'
< F F+DMPP F+51F2 F+Fly ash
3 Sevavmavaesluniananlon
£ UsdvtnmnsannisUassluniaoanlon
a—S11umsUdeylundasanlon

JUN 3 wansUSinauasyszdvBnmnisannisudes N O WewSeuiiisuiunssuiiveaes F

enunanuIdeuiifbuasineusudiudwindey U 2558-2560



Study on the effici enc
inhibitors in reducing greenhouse gas emissions: /A

100 6.0
5.2(
- |
80 Y/ "\ p1.15 B5.3 50
3
sy a0
E 60 'g
-4 100 30 ©
e '-'“l
40 £
20 T
(9]
oA
20 o 8
.
?‘)
0 0.0 é
- F F+DMPP F+51F2 F+Fly ash 6‘
CJ5ssarnisUaseiinu
CJyssansnmmsasmsvassiiinu
—1 [F3170uN5UADEIVIY

JUT 4 uansUSinauezUsedvisnmnisannisudes CH_ diewSeuiisuiunssuisvnaea F

3.2 AUNULAHAANATNNUATEFAENS

HANTIATIZVRUN UL HAANAMNALATYEANERS WU Nails1nn1sUgndeesenaninuanssuis
nAaes F+51F2 yihrnlsundign 195 vinsedu sesasunde F+DMPP F+Fly ash waz F sinls 141 125
uay 86 uwsadu mudy MlsainnsUgndeeseuil wui nsnAinaaes F+51F2 vidilsldinniian
2,511 vwrels S9989UNAD NIIUIENAADY F+DMPP F+Fly ash wag F viiils 1,729 1,491 way 965 uwnals
muddu lerUSsuiiieu B/C ratio wuin n3iSvnaes F+51F2 fienunnilan 1.25 sesasnie F+DMPP F+Fly
ash Wag F wiidu 1.18 1.16 wag 1.11 muddu WewSeuiflsuiunssisvaass F wudn F+51F2 sihiils
(U mses) teunnindesay 12 sesasuniie F+DMPP Sewas 6 way F+Fly ash $0vaz 4 Lansan1s19d 2

= v ° ' a a o & 4 .
N9 2 LEAAINERDULNU AUNUTIN mlsnonandn NandnnoNud Lay B/C ratio

ad v o a o .
AS5UITNNARY | WanaULNU AUNUITIY mls NaNA® mls B/C ratio
(UFaAy) | (UnsAw) ADNANARN AINUN (umsials)

(U nAany) (umsials)

F 1,093 1,007 86 11.23 965 1.11
F+DMPP 1,093 951 141 12.24 1,729 1.18
F+51F2 1,093 898 195 1291 2,511 1.25
F+Fly ash 1,093 967 125 11.90 1,491 1.16
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4. J3aluasdaiauanu

A30INANTANEY

NHaN1sANY wud1 mstadesiudu Fly ash 51F2 wag DMPP fiuse@nsamlunisannisuass
GHG lsigaiian Anidusesay 32.56 21.08 way 16.98 mudiu Fadenndesiunansinuwesyyde AxwunivA
wazAny (2556)° lavinn1smaaeuusednsnmuesans (E)-ethyl 3-(3-hydroxy-4-methoxyphenyl) acrylate (16F1)
waz DMPP laglddnsn 1.8 Alanfusaienuns ldsiududeyise dns1 150 Alanfululnsiauseisnuns
Tunlasgningsdu naenszeznansugniafuifeadiuag 26 Yu wuln @15 16F1 wag DMPP @nsnan
nsddes N O lodesas 27.49 uay 23.14 muddy TurauziiUiinaumsuaey N,O awifistu Weifiuuium

710 GaamandeaiunanisfnyIved Cole wavany (2005)" lavihnisAnwinsuandeed

nstadelulasiaulufu
wisn1sldde 2 afa warliudenslade wudn Yasudes NO azaumaonggnsinizUgnnanie 3.86 uaz
3.93 Alansululasusdoenuns dmiunistadesnsn 100 Alansululasiausielenues uway 5.81 uaz 9.56
3.93 Alansululasiausdeenuas dmsunisladedns 200 Alansululasiaudaenuns uaskansfinyves Moir
wazanz (1012)* Falsvhmsdnwimsuanudes GHG 9nmsugndeslulszimausi®a wuin dadunsana
snsnslddenazeiinle nanafe dns1n1stdde 60 90 uag 120 Alansululasiauselsnuns naeanisinizuan
908 Yanudos N O Ao 0.68-1.41 1.78-8.38 uaz 2.14-24.22 Alansuluniaeenledlulasiaudesnuns dmsy
nsldfauenludenluwmsm waz 0.60-2.64 0.70-8.94 waz 0.50-8.69 Alansulunsasanludlulnsiaunaianuns
dwmsuleeise

dowSeuilsusunuuassaduamaasgaanslusuues Benefit/Cost ratio nud melsainnisue
dovansoruyunisgndeslunsdifldarsdudslunifiaduy faregsening 1.16-1.25 Fsganiinislade
Wissagnafier Seuviity 1.11 snuamsnynansiifuinassudlusifedu amisadisannisudes
fedounszan muatiofiunandnuasnaduruvesnsgndesldludnuusiuunaysslovism (Co-benefit)
FudumadenuiliiddnoamlunsaanisudesfeFounszananaiainues luusforiuitefiausyasam
nslilelulnsiaunasnandnlundouiu®

Joiauauuy

1) Arsduasy aduayy wasvenenaliinuynsnIwasiATaY g ¥AINIVRINTUIYINITNYAT
THanssudslupathadu WelmAansiidmsalumsanfiadounsyaninniainues

2) Wannwumsnsaiiausegdls sunalnmensfuveseydyananssnmnainthensudeunas
aquﬁmmﬂ (United Nations Framework on Climate Change Convention; UNFCCC) Lﬁ@dﬂlﬁ%ﬂﬁmﬁﬂmm
feusulumsldassudslunifiedy

3) dmanisAnuludaviuiasnisanfwiFounszanainniainuns etnIsuaunieuides
sfiununununnasBasazithnnenisidiusauiivssmalnesmun (Thailand’s Nationally Determined
Contribution; Thailand’s NDC) siald
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The impact of climate change on rubber
in Thailand A case study of Nong Khai Province

Abstract

This research aimed at analyzing the observed and projected climate data from the past to the
future in order to assess climate change vulnerability and impacts on the rubber- plantation farmers in
Nong Khai Province. The analysis revealed that annual mean temperature in Nong Khai Province has
significantly increased by 0.7 “C during the period of 46 years (1970-2015), and it is projected to increase
about 2.1 °Cin the future. The indices measuring the 5-day maximum rainfall amount and rainfall amount
from heavy rainfall events also showed increasing trends, indicating changes in extreme weather and
rainfall events. Changes in climate conditions and associated extreme weather events lead to affect
production and physiology of rubbers. The results from climate data analysis were quite consistent
with those based on the questionnaires and field surveys from rubber-plantation farmers in the study
area. That is, rainfall amount in Nong Khai Province has been observed to significantly change over the
past 5 to 10 years; the rainfall amount has been less but rainfall events became more frequent.
These changes together with a warmer condition appeared to have a direct effect on rubber
production especially the reduced amount of latex tapped. Storm and heavy rainfall event were the
climate-related disasters causing the most damage to rubber plantation, and rubber-plantation farmers
were aware of these impacts to rubber production. Rubber-plantation farmers have done several
measures to adapt to climate change impacts by adding nourishment to the rubber trees, reducing the
use of chemicals and fertilizers and using integrated farming system including searching for alternative
occupations. However, rubber-plantation farmers usually pay much more attention on rubber price
slump caused by unfair marketing mechanisms. Nevertheless, adaptation of rubber-plantation farmers
should be additionally undertaken in order to increase their adaptive capacity and resilience against the
negative impacts of both climate and non-climate factors in the future.

Keywords : climate change, extreme climate indices, adaptation, rubber
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2.1 Twsnuariesvideyadestuilifitueramsluiiuiidanianussane wu fudvgn
Snvnuziiuiiugn 38n13Ugn JULUUNIINIR T deyadu qieates arenIusILNERINILAsIATETUE
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2.2 Awswndeyaanmgieniasie iy faustofn-Uagiu WA 2513-w.a 2558 (A.f. 1970-2015)
Nanlnsivenavensuenlienineg wazdeyanianisalanmgiionniAlusuianAtazBengauuunIa
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for Climatology (CCl)/World Climate Research Program (WCRP) Climate Variability and Predictability
(CLIVAR) Project’s Expert Team on Climate Change Detection, Monitoring and Indices (ETCCDMI)®
wadailadFussanndssesny (Empirical Orthogonal Function; EOF) %ﬂLﬂuiﬁwaﬁawm%qmimm
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Abstract

The Environmenal Research and Training Center conducted a research to study the level of
antibiotic contamination in Bang Pa Kong River and identify the sources of contamination, as well as
apply treatment technology for wastewater and reuse to protect the environment from antimicrobial
drug contamination. The results of the study found the occurrence of 3 antimicrobial drug namely:
Ciprofloxacin, Norfloxacin and Tetracycline. These antimicrobial drugs were also found in treated water
from a big hospital such as Ciprofloxacin, Norfloxacin, Sulfamethoxazole, and Tetracycline. Three
antimicrobial drugs were also found in wastewater of a small hospital which were Norfloxacin,
Sulfamethoxazole and Tetracycline, Three antimicrobial drugs were detected in a municipal wastewater
such as Amoxicillin, Sulfamethoxazole and Tetracycline. Five antimicrobial drugs were detected in the
wastewater of a pig farm which were Amoxicillin, Ciprofloxacin, Norfloxacin, Sulfamethoxazole and
Tetracycline. Two antibiotics were detected in the wastewater of a fish farm which were
Sulfamethoxazole and Tetracycline.

The research results showed that advanced constructed wetland (ACW) had treatment
efficiency ranging from 94-98% for most of antimicrobial drugs such as Ciprofloxacin, Norfloxacin,
Tetracycline, Erythromycin, Sulfamethoxazole. Furthermore the ACW had high efficiency to treat
Acetaminophen at 73% and Atenolol at 81%. The plants in the ACW showed higher efficiency
especially Ciprofloxacin. The results also showed that stone and laterite had treatment efficiency for
Acetaminophen and B-blocker (Beta blocker) at 89% and 92% respectively.

Keywords : antimicrobial contamination, water treatment and reuse, Bang Pakong River
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Leachate
transfer station

Abstract

Highly polluted wastewater from leachate may cause negative impact to environment and
human health if inappropriate treatment was applied. This study was conducted to determine the
efficiency of Prototype anaerobic filter tank combined with Membrane Bioreactor (MBR) for leachate
treatment of solid wastes transfer station at Saraburi Municipal Treatment Plant. The performance
efficiency of MBR was tested by varying Sludge Retention Time (SRT) conditions. The results of the study
revealed that high treatment efficiency of BOD, TKN, ammonia, suspended solid, total coliform and E. coli
were more than 90% which was achieved by using appropriate SRT conditions between 150 and 300
days. The treated wastewater can be potentially reusable.

Keywords : membrane bioreactor, leachate, anaerobic degradation, solid retention time
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SUU MBR $9u19 4.5 gnuneniluns UseNaUMBLILIUTULUUUALNGADN chlorinated polyethylene
(Flat sheet, Kubota, Japan) fiuuagyu 0.4 luAsou ST 10 wiy fufiinvesnisnsosimun 8 maaams
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Taofi v = U3umsvessyuu MBR (@nuianiiuims)
X = A1 MLSS Tuszuu (@adnusiofing)
Q = Snsnsguagneuiis (gnuiAriunsretu)
X o= F1 MLSS figuiia (ladinsusiodns)
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Variation of soil bacteria community using treated
municipal wastewater reuse in agricultural area

Abstract

This research was conducted to study the variation of bacteria community in soil as an
indicator for soil environmental effect or soil ecosystem effect from domestic wastewater reuse in
agriculture area. This study compared water quality between Burirum municipal wastewater treatment
plant treated using rapid sand technique and tap water which were used to water the vegetables
in 2 plantations. The vegetables planted in the plots were bitter gourd and white squash. Denaturing
gradient gel electrophoresis (DGGE) was used to identify community bacteria. The results of the study
revealed that equal number of community bacteria were found in the 2 vegetable plots which used
treated water from rapid sand technique and tap water. For the study on the seasonal effects on the
number of community of bacteria during the beginning of cold season on November and December,
continue until January and February and summer season that begins in March until April. The study found
3 groups during November and December, 8 groups during January and February and 5 groups during
March to April. However, community bacteria wasn’t different between bitter gourd and white squash.
Moreover the growth rate of plants and the amount of nutrient in soil such as organic matter, C/N ratio,
nitrogen and phosphorus were the same. The results revealed that municipal treated water from
rapid sand technique of Burirum municipal wastewater treatment did not cause any impact to soil
community bacteria. It is therefore, beneficial to use treated water from rapid sand technique as a water
resource in the agricultural sector during water scarcity.

Keywords : soil bacteria community, agricultural, wastewater reuse
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Abstract

The effluent from the stabilization pond system is mostly green, due to the amount of nitrogen
substances, especially high nitrate, thus allowing phytoplankton to grow well. Therefore, the use of
aquatic plants that can use nitrogen substances well, it can reduce the nitrate problem in the waste
water. This study found that aquatic plants, especially water hyacinths, were effective in reducing
nitrogen substances. Which the test results with the waste water from the dormitory, Environmental
research and training center by starting to put 5 kilograms of water hyacinth per 15 square meter area
or about 1/10 of the area. After the water hyacinth grows about 1/3 - 2/3 of the area or is in the period
of 1 -3 months, the average efficiency in treatment best which can treat nitrogen substances in the form
of Total Kjeldahl Nitrogen (TKN) Ammonium (NH ") and Organic Nitrogen (Org-N) in wastewater from
the average 27.37 14.17 and 13.20 mg per liter to 5.19 3.47 and 1.72 mg per liter or 81.05 75.51 and
86.97 percent, respectively. After that, the efficiency of the treatment will be reduced. As for the test
results in the pilot area of the municipal wastewater treatment system of Kosum Phisai Municipality,
Mahasarakham province found that there was no effective treatment because in the treatment pond
there were many fish and eating the soft roots of water hyacinth and water hyacinth that is put into it
cannot grow fully. For harvesting water hyacinth in the event that it can grow normally should be
harvested when the water hyacinth has 2/3 of the area or about 2-3 months, with about 1/3 of the
water hyacinth remaining in the area, so that the treatment system is able to continuously maintain.

Keywords : water hyacinth, nitrogen substances, stabilization pond
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Acid deposition monitoring in rural areas
of Thailand

Abstract

The extent and magnitude of acid deposition in the Asian region due to high emissions
of Sulfur Dioxide (SO)) and Nitrogen Oxide (NO) is of great concern because it is considered as
Transboundary air pollution. Acid deposition also has major effects to water sources, soil ecosystems,
aquatic animals, forest, trees, vegetation, buildings and people. The Environmental Research and
Training Center joined the Acid Deposition Monitoring Network (EANET) in order to conduct research
related to acid deposition in rural area in Thailand. The objective of this study was to provide database
on acid deposition in Thailand which will contribute to mitigate issues related to acid deposition among
participating countries in East Asia. The results of the chemical composition of wet deposition during
B.E.2558 to B.E.2560 (2015-2017) showed that pH level ranges from 3.97 - 7.23 and EC average value was
2.11 ms/m. The concentrations of ammonium (NH;) showed an average concentration of 31.88 peg/L
which was high due to the application of fertilizers in the agricultural fields near the area. The second
highest ion was Calcium (Ca*") which had an average concentration of 21.77 peg/L. which was caused
by road construction in this area during those years.

Keywords: acid deposition, chemical composition, soil acidification
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The study of noise pollution from flight operations in case of
dual airport (Suvarnabhumi and Donmueang International Airport)

Abstract

The study of the impact of noise from the flight operations for the case study of Suvarnabhumi
and Donmueang airports was conducted to study the impacts due to their flight management and
administration which enable them to introduce suitable flight operations that produce lower effects to
the communities near the airport. This study evaluated the noise effects of the conventional and new
flicht routes operations and had applied L. (Day-Night sound level) descriptor to evaluate the airplane
noise in Thailand. The study found that both fligsht operations used NADP1 take-off method which could
reduce the noise of about 1-2 decibel(A). The first operation of both the conventional and new SID/STAR
routes would not increase the affected areas which was provided from the cabinet resolution. From the
evaluation of mathematical model it was found that when using L, as reference compared to NEF, the
latter method showed wider affected areas.

Keyword : noise impact, Suvarnabhumi Airport, noise Contour
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The study of noise pollution from flight operations in case of
dual airport (Suvarnabhumi and Donmueang International Airport)
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Abstract

This study was conducted to assess the impact of noise pollution at Utapao International
Airport. The objectives of the study was to evaluate the noise pollution generated and propose
mitigation measures to solve the noise pollution at Utapao International Airport. The method used in
this study was based on ISO 20906. The results showed that at Somboonnaram Temple School, the
average day-night (Ldn) was 49.5 dBA, and the Noise Exposure Forecast (NEF) was 15, at Saengsongla Child
Development Center, the L was 53.9 dBA A1 NEF iU 21, at Technology Pattanawech College the L
was 46.3 dBA and NEF was 13, at Prasert Farm the LOln was 41.9 dBA and the NEF was 10. The results
also revealed that the Somboonnaram Temple School, Technology Pattanawech College, and Prasert
Farm did not receive noise impact due to airport activities. However, Saengsongla Child Development
Center which is located within the noise contour line which may receive noise impact from the landing
and take-off of airplanes especially for future plans to increase the number of flights in this airport.
The small children will be greatly affected by the noise generated from airplane activities. It is therefore
very important to monitor and make a systematic surveillance for noise pollution in this area to avoid
impact to small children during their learning and development stage. In order to prevent noise pollution
issues from the airport that may affect the people in this area, it is very necessary to give information to
the local people about the noise pollution problems that may occur due to airport expansion in the
future.

Keywords : noise impact, Utapao International Airport, noise contour
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Determination and distribution of dioxi
in ambient air in area surrounding Bangkok and

Abstract

The determination and distribution of dioxins, furans and dioxin like PCBs in ambient air was
carried out in areas surrounding Bangkok Area and Bangkok Metropolitan Region. The objective of the
study was to assess the situation and composition of dioxin-furan and dioxin like PCBs in ambient air
from various areas in which these area had different sources of pollution. In case of Bangkok area
traffic jam is the main source of air pollution, while Pathumthani province is the source of agricultural
and industrial pollution, Samutprakharn province is mainly an industrial area. The highest concentration
of dioxin was found during summer season at the Thailand Institute of Scientific and Technological
Research (Bangpoo) with a concentration of 0.15 pg-TEQ/m’, furan concentrations was 0.39 pg-TEQ/m’
and dioxin like PCBs concentration was 0.018 pg-TEQ/m’ with a total concentration of 0.57 pg-TEQ/m’.
During summer season, Samutprakharn and Pathumthani provinces, showed total concentrations at the
range of 0.027 to 0.078 pg-TEQ/m’ and 0.036 to 0.083 pg-TEQ/m’, respectively. The results obtained
from this study was very useful to assess the situation of dioxins, furans and dioxin like PCBs in ambient
air these areas. The results can also be compared to standard regulation of total dioxins in ambient air
of Canada, which is less than or equal to 0.1 pg-TEQ/m’ and Japan is less than or equal to 0.6 pg-TEQ/m’,
in which the results obtained from this study showed lower concentrations and therefore can be stated
that this areas are still safe from this pollutants.

Keywords : dioxins, furans, dioxin like PCBs, ambient air, Bangkok, Bangkok Metropolitan Region
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