NAC 2015

Bn\¢ ,\, »‘..\‘3?’\ ln

1 Service

dNsI1550L S555NANAUS
Life Cycle Assessment Laboratory, NSTDA




UsSANISANANTLUU LA

Ecosystem services are the direct
and indirect contributions of

ecosystems to human well-being
(TEEB ).
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Impact on Human Health and Welfare
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GLOBAL CHANGES HUMAN WELL-BEING (5)
Security
o7 CLIMATE ] < Basic material for a good life
" ' Health
= = ¢+ = BIOGEOCHEMICAL = =" Cultural and spiritual values
: CYCLES :
L] (] A
= =+ = LAND USE - -t '
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. ™ SPECIES - ECOSYSTEM SERVICES
1 INTRODUCTIONS '
' Provisioning services
i ." Food, fiber and fuel (8, 9)
: Genetic resources (10, 26)
. Biochemicals (10)
. BIODIVERSITY Freshwater (7, 20)
. Richness
' Evenness - # | | Cultural services {17)
N | Composition Spiritual and religious values
g\ \** Interactions Knowledge systems
[ : Education and inspiraticn
E C O SYSTEMS L Recraation and aesthetic values
: ¥ Sense of place
AND HUMAN o - -
. (- Supporting services
WELL-B NG : 1 [ FuncTioNaL primary production
"o Provision of habitat
: " TRAITS Nutrient cycling (12)
Biodiversity Synthesis . : + Soil forrlnation and reten'lcion{“'s, 22, 26)
' Production of atmospheric oxygen (13)
- Water cyeling (7)
-p{ ECOSYSTEM
PROCESSES Regulating services
G R Invas‘ion resistance
animal biomass + gzlrlli::::irgn
Nutrient cycling Seed dispersal
Evapotranspiration Climate regulation
Msi:e?:in;ehm :;m’:;n and Pest and disease control
Fiesistenge Human disease regulation
- Resilience Storm protection (16)
%) MILLENNIUM ECOSYSTEM ASSESSMENT Erosion control (16, 22, 26)
Water purification (7, 20)
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Ecosystems  Agro  Forests Grasslands Heathand Wetlands Lakes and
Services ecosystems scrubs rivers
Provisioning
Crops/timber
Livestock
Wild Foods | —
Wood fuel

Capture fisheries

Aquaculture

Genetic BT . (DR
l ‘\ l ".,

Fresh water a5 1 1
Regulating

Pollination 1 LB N\ \ NP\

Climate regulation 1 _a\e =

Pest regulation 1 : SAAETRPC

Erosion regulation

Water regulation l \\ \X

Water purification
Hazard regulation

Cultural
Recreation 1 = T =
Aesthetic 1 - 1

Status for period 1990-present B Degraded [1 Mixed Enhanced B Unknown [ Not applicable

Trend between periods

Positive change between ' Negative change between — | No change between
the periods 1950-1990 and the periods 1950-1990 and ' the two periods
1990 to present 1990 to present

http:/ /www.eea.europa.eu/themes/biodiversity/where-we-stand/ecosystem-services-in-the-eu
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PES: Payment for Ecosystem Services)




N15UsLINUYAANURITLULULIA

mivssdiuyadssuuinaveslan
szuuiiog A
umas 8318000
il 12568000
{hiundou 3813000
“Whiamougu 894000
s 906000
sty 1608000

2 1
=]

Wit 3,231,000

fiun: AMsAngAInUUINUANSIVUEASBRISIY iy qwesnssy - 128.000

funa P aym ent f or Eco sy stem Service: PES : ’
AUAMNUNUATIABNT NIWHIATSTINTIR LAy U 33’268’{}00
ANNAADN; ALNNUAENFINANTW BN UINSLATHEAR Constanza, R., et.al 1997 “The Value of the

uAZEIALLIT world’s Ecosystem services and natural
Capital”™ Nature vol.387:253-260




AIBENHANITUTELNUNAAIIRILTNIFAINTEULULIA

=]

nanTsuy FTUULLA AR funeuinig 1A Uszne
wanans /A
msugnth -smuANeLAL | mnAnwesnsiie | Sunouasdives | 45 : Murray
AL : _auvmahdsen - Umeth *ﬂﬂuﬂaﬂcﬂum Darllng
3 | : : . DRAMSLHY
mIaenslatn | -msmuANRan WY | USTensuideuns neeEnsiloriay | 230 . Rhnie-Meuse
uazURAUMINER | _gyyuiazenn - dmwendaus Perrier, | § USasnn . Basin tied
P - Vittel : :
MIiMazns | -aummniiEzon CavAnsthlimasUseve | “w:)qmumﬂ 0L 15-116 theah
WwMsUan | yudefladondouny | ARERNENT ' Hm ath ; Senapiqui
Tunaunu o ‘ ABENTIM
AANNIIATY
TRUFTIH
mMasneuasns | -briwaad aiAnsleslszva | mwaw'ﬂumﬂw - 48 - thaud
wmmsUgn MIeaUANNTzUc | ABAMSM waﬂﬂum = ' Senapiqui
| pnAzneuYaIAY  Global _ :
mIausnEeu | -m3inyinau L NIENTRINEATUD L INEASNT L 125 | @WIgauEm
. MIATUANNTS JoLE Uil :
. ANAZNDUTBIALY

Ennandng the Ecomomics of Bsccihoersty ond
Eoortmiter Sermdcatin Thaibasd | Sowdbe- ot Bado
[EC-HEST]




AIBENHANITUTELNUNAAIURILTNNIFAINTELLULIA

nanssy FEUUULIA Ej%au%nﬁ funeuins 1A UsZINA
wnmiA

msiuUduh | -nseuauAmnwi  SgUuiunn %’gmaﬁmf‘iuuﬁx - 170 - Ssumn

- msmuaunszwall | WediiRuenu | Ui

-qﬂwwuﬁwa:ma -

-uwﬁﬂﬁagjmﬁ’wm

- dnith : : ..
NS MAZMS - | WEendansves ; inmeaneRUantY & 1208/ Cindanau
wmsthiiign ﬂﬂ’]“r‘lLL’ZL;]':‘fEll.L,'ﬂ:j @nvu oA By leilde
Tunaunu - AW : =
mﬁﬁuﬁﬂﬂﬁuﬁw - Uasiunmsanl WEEMmAmI s ; ,i-"|1:»::-'mﬁﬂ~?jf§':§1u - ionun

- v - V990U L UFnRULN * Montala,

AIAUANNT - Aceh

| ANAZNDUTDIR : _ : Bulaflide
msUgnth SATUANARATHL Ssunaviesiiu \nemInsEUgmn Singarak
mIeuineuwma | -mavesdiendading : E - Watershed
o - Bulailide

11 : 1. The World Conservation Union (JUCN) “Pay” Establishing for Watershed Services. 2006 814lu DINTT
IR ﬁﬂﬂwuaﬁwmyﬁﬂ T.Fmﬂ’rﬁﬁﬂw;dafhmqmwgﬁwmw%’wmmmmwmﬂwmﬂmﬁumw,

DIAMINAUNATETAIINGIWTINW 2552

') Dgﬂl"i: D‘Imrlh: \.h;ﬁrlﬂ ﬂﬂTﬁFﬁT’ﬁC'l’n! {_Dﬁﬁﬂ' I{_pﬂ.': IhHﬁﬁDCI’:




AIBENHANITUTELNUNAAIIRILTNIFAINTEULULIA

fan1sAnz

1. yaAMmMIuUNIINIG

LAz YAATNNILASHENA
2/

TRUNATBINALNIZAN.

2. YaAIMALASEHENALEN
HunuInsTaanizg1aly
ANGTULWITIRANNLA
5
%14
3. 4AAMMTUUNUINNG

5
ABINANSSHANING

Uznm&luananuuniesnm
P RTIERIRTEY

4
Anmn

2545

2549

2553

A8N1SANEI

Travel cost

Travel cost

Travel Cost

1 K
YaA1aIN HANEN
n1sNadLien
CS per visitor: UNAR AUTTN
6,628 baht Inelinusiarganans
1111 TTU A
CS per visit: urinenaaiesnl
3,520 baht
CS per visitor:  nadanl Siuuniming ma

2,372.25 baht  fwufiastgaans
uwlndin, anTdu

T aWRIULTUIsAaRS.

CS per visitor:  9adns darFuz. Ineniinug
25,626.82 baht ‘ArzsAtamsuvinie,
wwanenae @l
CS per visit=
12,813.41 baht
Eninomed reg Hhee Eoomomies: o Bssciversty ond

Eoortmiter Sermdcatin Thaibasd | Sowdbe- ot Bado
EC-HAEST]



AIBENHANITUTELNUNAAIIRILTNIFAINTEULULIA

assidnun 11 s lng
"H“anNAUMNANTAAAIUIALANLA YNNI AILINADNINA
Asvinanatn "

dni ey

A5 WEANG InTaURna, @159 Uuaiiy,
Tann A3 nssal uas Vs GILa
ASNANPULAITIE A617U7 wAzWHgNDY




AIBENHANITUTELNUNAAIIRILTNIFAINTEULULIA

nsaldns tlallng

Service
aseuaunala  MsviuauvssTy
WDISLUU dunseias1ii
Regulating WG
Services ANSLAUAANLIN

Uannais16011ins
Tudin

= al

A5n715UsuduyanN

A ey - AenTue Igaelunisin
NGH) aaﬂvlﬂ ﬂausuuvlﬂﬂmuvl'mmu

E)D e?'_"

y}amﬁwaﬂgmu :LLUaammmawaaﬁ'\ﬁa
3 & A ﬁu“laiﬂmfu ALY LAz
NNARAY Glmﬂuﬂ'immsmmmum TuAud
1 ls mmwamaasamsmnm HIIA
fusafidadaussnnihduludansy uas
AOAAIAIIWNHUNTAUFITNN

yardognniy © wdasmaNuND U9
519 N, P uaz K TWifudsunaisinomsi
ot Tududuinludud 1 18 dwadng
7 lfnUsafuausivousassiia udan
ALY



AIBENHANITUTELNUNAAIIRILTNIFAINTEULULIA

ASELANEN WNLNLNYSUS
"YamusnIsn I inAvaIkdi N TUR”

dnulagy

- 9 =i

ANGAS Snkng’, 1T ANaniAn’ uaznaunesh Haywe’
iFalSuanan Inenmansiiiadas

TneduFoniadau,

E-mail: nokrakthai@yahoo.com

‘Ph.D. {Development studies), ‘iﬂdﬁﬂﬂﬁﬁ’l‘ﬂ’l‘iﬂr,
ATIZLATHIAAAS,

*Ph.D. {Agricultural and Irrigation Engineering), S83A71893719713 ﬂr

AT TIAINTIANINEINTH,
URTINE SN HESAN S



AIBENHANITUTELNUNAAIIRILTNIFAINTEULULIA

NTAIANET WNUILWTSUS

A2ALN9N1TNANTUILSNNTAINTZULRALA AN LT UL g UL WA B U

=
ITUNTIFNEN

UsznnweIuInNIg
NIIRIATNGN

Contanza et al.
(1997)

Loomis et al.

(2000)

Zhongmim et al.
(2003)

nmmuqumaﬁw
(2542)

(1) muwmﬂmamaaﬁw
2) wnaoinlg (ilonsineas
gulne U3lna uazgaavnis)
(3) M3t UaUDILRY
(4) WARIDINNT
(5) HUNUINII
(6) nﬁsﬁwﬁﬂlﬁuf‘sqﬂ%ﬁwmmmﬁ
(7) MIAWAUNTBERIINA LY BIGU

(8) unashagafouastauas g1

(9) MIAWAUAMIAY

+

B

WANELAG: + “v“iEJ’IF_IﬁdLﬁ(ﬂHﬂﬁ’lﬂ%ﬂ’l?“ﬂ’ldﬁﬂﬁl%ﬁ’mﬁ%

N




61N UNNANSTUSUAUN AR VDIVUGTANS
ANNSLUUILLEA

» nsalAN® wldWISUS

Service AsnsUszdnNafN
U'sm'smqmumﬂﬂu glsﬁ’uuammmm (Market Value) snurauldannwadsz ot
wnasinionsinEms dusvaimsianaiuidaisionn 1 anunrmiiums

vdnsshumauurias  Usafiulaglamnadaladiasans (Willingness to Pay)

ieallnauslan waiUsznvnlunsuslaatiiyssun
eﬁammm"lﬁmﬂwaﬂsﬂﬂ‘nﬁam%mﬂmsﬁmmUﬁ,waams
Uszt @Al ARaw WYY TN QRAITEH IR
HATIANAIROUND




61D UNNANSUSLAUNARIVDIVUGTANS
ANNSLUUV LA

NTAIANET WNUILWTSUS

aal

Service 25 n1sﬂs~muuan1

vsmssumsifuunanin - duvuenudonns (Damage Cost) annnnslaid

INoNN5anaNNT5H 1 A msumMsUssnauAan sUudius uaslsausu
euaulsannualss lowdandussfansyudiusiuas
Tsausuianasannnsii Idnanduduasusnisiu
YO

vdmashunsthuaiids  duyuaiddloma (Opportunity Cost) wasnslaih
LasAUANANMNIANAN A nwdiwsudmsuindainidsuasnanduings
5351V Toltyadnusmsunitinaiigiiaailildigon




61N U NHNANSUSLIAUNAANDDIVUGTANS

=
ANNFTUUULIA
NTUANET WNUNNTTUT
Service
UsATNISNUANSIT UL a'affn L‘Vd\ia ANSLAEES

vansshunsiluuvasinioodlaauslaag

vasMasuMStuuiaidiiNoNIsanannssy

UaMSeNUASUNTRU LAY LAAIURANAULEN
HNNSITHVR

HAANVIUINNS

542.50 aauumeiot)
91.53 A uuunsiol

Undiuel 1,145.21 awumsiol)
Tsauan 276.00 S uu il

lisiuanssuunve®

Jyarisin 2,055.24 A uvnsio
U

*Uaunauinfirands i luusiiinwasussuuil bisnavih Iwasunwihvsusiinwasuzoy Tusn

val

esUunatiinAulssAni 3 mufinsuAmuANNanerimualdiionfidUdunaau
fosn1soonBlauwaideidin (BOD) Wwasmaonainuingy 7.36 fadnsusodnsdiunnain
Fanasguidmualitiounin 2 fadnsusiodns duin Fananldudihwesus Lifiyadn
U%m'imaﬁnﬂﬁmmsﬁ’\ﬁmﬁwLﬁﬂuazmuaumwLﬁummss‘su‘m(ﬁ



si2e19A151iN Ecosystem service dn
Uszansi ldAuin3oedio LCA

AsALENYN AYKUaN

“Sustainable Nanotechnology:
Need to Consider the Role of Ecosystem

Services in LCA”
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Bhavik R. Bakshi

Department of Chemical and Biomolecular Engineering
The Ohio State University, Columbus, OH 43210
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Ecosystem Services
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> Fossil fuels and minerals
> Water
» msauaunaln Regulating
> Air quality regulation
> Climate & Water regulation
- Waste processing
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> Primary production
> Water cycling
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o PROVISIONING SERVICES ® Primary production aWind

B Fuels O Wood 1 REGULATING

O Crude Oil; Natural gas; O Grass SERVICES
Coal; Nuclear fuel ® Land =Carbon

u Ores _ | O Cropland; Rangeland Sequestration

O Iron; Copper; Silver; Zinc and pasture; Timber O Forest, Farm,
and lead; Gold; Othey SUPPORTING SERVICES Ranch
metallic ores O Soil

. B Mineralization
B Non-metallic

- O Ocean
[0 Minerals; Crushed stone; ' Nitrogen, Phosphorus Ai I
sand m Soil mAir Quality
m Water O Nitrogen deposition =\Water Regulation
O Irrigation water from atmosphere; mClimate Regulation
Detrital matter; mDisease Regulation

[0 Thermoelectric power :
erosion :
generation water mPest Regulation

_ 0 Farm, Timber, Ranch
O Public Supply Water
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