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Executive Summary

“Thailand’s Natural Resources Policy for Agriculture: A State of Knowledge”

Thailand’s agricultural development in the past six decades has intensively utilized the
country’s plentiful natural resources without adequately maintaining and nurturing them. Up
until now, natural resources for agricultural production, which include forest, land, and water
resources, have deteriorated or become scarce. According to the Royal Forest Department in
2015, the current total forest area is 102.28 million rai, significantly lower than the targeted
goal of 128 million rai. As many as 108 million rai of land has erosion problems, according to
the Land Development Department in 2000. 80% of water reserves for agricultural production
face scarcity every year. Climate change has also reduced agricultural output, which in turn
affects farmers’ income and livelihoods. The problems are expected to escalate even further.
Meanwhile, as many as 5.9 million households, or about 25 million people, still rely on
natural resources for agricultural production in farm areas that still account for half of the
whole country. There are still as many as 18 million farm labors. It is thus necessary that

policymakers pay attention to the livelihoods of the farming population.

In principle, forest, land, and water resources are inextricably linked to the agricultural
sector. Forest areas not only preserve soil and water but also serve as the sources of nutrients
from decomposed plant matters, while servicing as water sources for downstream areas. Soil
resources not only support plants’ root systems but also store nutrients from decomposed
sources, while functioning as underground water storage for plants. And water resources are
necessary for plant growth. These three natural resources are thus extremely important

factors of agricultural production.

Over time, the Thai state has continuously implemented various policies for forest, land,
and water resources and agricultural production. But these policies have not been based on
consistent and coherent ideas. Each policy has focused on specific sectoral issues. And many
policies are often implemented without appropriate “timeline,” In other words, unaligned
timing of policy implementation leads to inappropriate agricultural production. Such wrong
timing of policy implementation has caused deterioration of natural resources and scarcity,

which in turn creates direct impact on farmers’ livelihoods.

In order to resolve issues regarding policy incoherence and unaligned timing of
implementation, the formulation of future policies for natural resources for agriculture, as well
as agricultural policies, requires changes from current practices. Before doing so, it is necessary
to review previous and current policies on natural resources for agriculture, including forest,

land, and water resources, and agricultural policies. The four policy areas include a large

U



number of policies, and there has never been a systematic review that covers and connects
them at the same time. A state of knowledge review will allow us to compare and analyze
them so as to draw valuable lessons regarding policy coherence and timing of policy
implementation. Such lessons will be useful in formulating more effective natural resources
policies in the future.

Objectives

1. To compile Thailand’s natural resources policies for agriculture, including forest,
land and water policies, as well as agricultural policies, from the past to the present;

2. To build a database that includes natural resources policies for agriculture in a table
format that allows comparison of the timelines of forest, land, and water policies
and agricultural policies for future research and reference;

3. To analyze consistency and coherence among forest, land, and water policies and
agricultural policies in regard to timing of implementation; and

4. To draw lessons from the formulation and implementation of natural resources
policies for agriculture in relation to agricultural policies in the past, so as to suggest
guidelines for formulating more effective policies in the future.

Study Scope

The study covers Thailand’s natural resources policies for agriculture and agricultural

policies from the past until the present, which is divided into 14 periods, as follows.
Period 1: before the Revolution in B.E. 2475
Period 2: after the Revolution in B.E. 2475 until B.E. 2504.

Periods 3-14: From the 1" National Economic and Social Development Plan until the 12"
Plan.

Conceptual Framework

Thailand’s natural resources policies for agriculture, including forest, land, and water
policies, and agricultural policies, have not been formulated in such a way that there is
coherence and consistency among one another. Neither have there been implementation
plans that align the timing of policy implementation. As a result, the country’s natural
resources have deteriorated and become scarce, affecting the livelihoods of as many as 5.9
million farming households. With coherence and appropriate alignment of implementation
timing among the four policies, agricultural production should become more efficient in the

future.



Methodology

1. Review the literature on Thailand’s natural resources policies for agriculture and
agricultural policies from the past until the present, which is divided into 14 periods
as stated earlier in the study scope;

2. Build a database that chronologically lists the natural resources policies for
agriculture in a table format that allows comparison of the timelines of forest, land,
and water policies and agricultural policies;

3. Analyze consistency and coherence among forest, land, and water policies and
agricultural policies in regard to timing of implementation; and

4. Draw lessons from the formulation and implementation of natural resources policies
for agriculture in relation to agricultural policies in the past, so as to suggest

guidelines for formulating more effective policies in the future.

Sources of Data

The sources of data used in the review include archival records, laws and regulations,
government policy statements to parliament, Cabinet resolutions, National Economic and
Social Development Plans, government and administration plans, resolutions of committees
on natural resources matters, policies of ministries related to natural resources, and major

events related to natural resources.

Reports

There are six reports in this study. The first report summarizes the key findings from the
other five reports. The findings include the results of natural resources policies from the past
until the present, the linkages among forest, land, and water policies and agricultural policies,
the timeline and timing of the formulation of the four sets of policies, a summary of current
situations and problems in formulating agricultural policies, and lessons learned regarding
causes of problems that require solutions. The other five reports include the review of forest,
land, and water policies and agricultural policies before and after the National Economic and
Social Development Plans. The first supplementary report focuses on the periods before the
National Plans and the periods from the 1 until the 4" National Plans. The second
supplementary report focuses on the periods during the 5" until the 7" National Plans. The
third supplementary report details the periods during the 8" and 9" National Plans. The
fourth supplementary report focuses on the period during the 10" National Plans. And the

last supplementary report focuses on the periods during the 11" and 12" National Plans.



Findings

The Thai state has formulated natural resources policies for agriculture for a long time
since the Sukhothai period until the present. Such policies include forest, land, and water
policies, which directly and indirectly affect agricultural policies. The four sets of policies have
changed over time according to the changes in socio-economic development conditions of
the country, and according to the policy directions of as many as 61 administrations that have

been in power since B.E. 2475.

Our key finding is that the policies formulated both before and after then National Plans
have lacked unity and consistency, despite that in general they have the same policy
objectives. This may be the reason that explains why some national resources policies are
coherent with certain agricultural policies, while many others are not. On the other hand, the
formulation of agricultural policies has not been linked to and consistent with the natural
resources policies, especially forest policies. The analysis of policy consistency in this study
focuses on four aspects, namely: (1) natural resources policies for agriculture that are
coherent with agricultural policies; (2) natural resources policies for agriculture that are not
coherent with agricultural policies; (3) agricultural policies that are not coherent with natural
resources policies for agriculture; and (4) natural resources policies for agriculture that do not
have unity.

However, even though some natural resources policies for agriculture may be coherent with
some agricultural policies, their “timelines,” i.e., timing of policy implementation, may or may
not align with one another. Such policy incoherence and unaligned timing of policy

implementation induces many of the current problems in agricultural development.

Ten lessons can be drawn from the analysis of problems in the formulation and
implementation of natural resources policies for agriculture, which affect agricultural
development, as follows.

1. Some policies follow the principles that aim for coherence and alignment of
implementation timelines. But the actual policy implementation took too long than
necessary. Examples include land classification and forest reservation;

2. Continuous policy formulation, but no implementation and enforcement. Examples
include land use planning and protection of agricultural land;

3. Policy formulation with implementation principles, but the goals are not clear.
Examples include allocation of cultivation land and conservation of land and water;

4. Policy formulation with principles and actual implementation, but without alignment
of timelines. Examples include infrastructure provision in projects that allocate

cultivation land;

&



5. Formulation of agricultural policies with specific objectives, but with negative impact
on other natural resources policies. Examples include expansion of rubber
plantation areas and price guarantee for maize;

6. A lack of unity among policies formulated during different National Plans and
administrations, which affect the coherence and consistency of natural resources
policies for agriculture and agricultural policies both directly and indirectly;

7. Using only one set of measures in policy implementation cannot effectively solves
the problems of managing natural resources for agriculture. Examples include law
enforcement to solve deforestation issues and water policies that focus on water
supply without improving water usage efficiency;

8. No coordination of policies and plans among governmental agencies in managing
natural resources for agriculture;

9. Past natural resources policies for agriculture that were coherent and consistent with
agricultural policies, with proper alignment of policy implementation and eventual
success. Examples include Thung Kula Ronghai Development Project and Land
Consolidation for Agriculture projects; and

10. Coordination of policies and plans in the 61th government.

The formulation of natural resources policies for agriculture and agricultural policies in the

future should take into account the above ten lessons.



Abstract

The study “Thailand’s Natural Resources Policy for Agriculture: A State of Knowledge Review”
has four objectives, namely: (1) To compile Thailand’s natural resources policies for
agriculture, including forest, land and water policies, as well as agricultural policies, from the
past to the present; (2) To build a database that includes natural resources policies for
agriculture in a table format that allows comparison of the timelines of forest, land, and water
policies and agricultural policies for future research and reference; (3) To analyze consistency
and coherence among forest, land, and water policies and agricultural policies in regard to
timing of implementation; and (4) To draw lessons from the formulation and implementation
of natural resources policies for agriculture in relation to agricultural policies in the past, so as

to suggest guidelines for formulating more effective policies in the future.

The study finds that the Thai state has continuously formulated natural resources policies
for agriculture for a long time since the Sukhothai period until the present. Such policies
include forest, land, and water policies, which directly and indirectly affect agricultural
policies. The four sets of policies have changed over time according to the changes in socio-
economic development conditions of the country, and according to the policy directions of
the 61 administrations that have been in power. Some national resources policies are
coherent with certain agricultural policies, while many others are not. Some natural resources
policies for agriculture may be coherent in terms of principles and concepts with some
agricultural policies, as well as their “timelines,” i.e., timing of policy implementation. But
many of them were not implemented or implemented without aligning the “timelines.” Such
policy incoherence and unaligned timing of policy implementation induces many of the
current problems in agricultural development. Ten lessons are drawn from the past

experiences to be used as guidelines for future policymaking.
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(23) TemeiarudesloseminndoveTld Weveiinu wasloueh
mssmuadlauneii 3 du fananid Weneilasmuelunailathaiddnvaedenloai
“unan (Timeline)” fagihlugnsujiaiseidlestufuulovieinuns

(2.4) poaunFsuannsivuauleniesssunAienisinunsluefn
Fouloauavaenndosivulonisinunsauinalume foRuasivssavsamdonisiaunnisinuas
Wiatdunumeiiagihlufmusulsuneninenssssumiionisineasluounan

(3) Yoyanldlunisdnen

farmastoyaulsuieninenssssumiiionnnunsfiasyiinissusudy - aan
naavanem ng uazsziloufiusznield Ausasnilouevesnaipues degan uhauesFuus3
LHUTRIUILAT YA AL dIaNurarAaduil 1-12 ufvesamznssunsiiAgldeady
N$nenTsIINRE ulsuisvesnsznaiifeatostunineInssssued wasmnnisalnd Ay
Aerteafuningnssssund

(4) 5zu2a1VR9lASINTG
12 Whau
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(1) NMUMIUITIUNTINULEUIBNTNYINTTITUYIR
Wensinens 3 1w SeUsznausie Ylguiell
15 Wlewedipu wazulouiei ndeufuuloune
inwnslvg anefaddagtiusiu 14 szey Fadl
nanalugeulANISANE

A

(2) Fnvindugnuileuedeyanineinssssuyd
denisinens Inedariudunisalieudisu
uleweiia 3 du Aulsvieinuasiisglémmun
Tugsnanfeinu lneesaiauuleuigniuiy
L’Jaﬂﬁﬂszmﬂwiué’ﬂwmmmwmam@
(Chronicle)

A 4

(3) TresianudeuleaseninaulaungUnlsl
Ylguefau wazuleuigun 31n1smuuauleuns
919 3 91U eana wlgurgaulanvualy

Y aAa o A I « ¥
nanlatnanldnvarenloady “dunian
(Timeline)” Migulugnisuf URnsaitosiuiu
YlguenYng

A 4

(4) 09AUNZYUIINNTMAUAUTEUIYSITUIR
Wensinunsluefaiidoulowazasnndai
wlsuninunsaudnalunmainvasd
UsgAnSnmsemsianmsinuasiiiendu
wuwnsiasiiluivuauleuy
inenssssLTRiionsnuasluewian

A 4

(5) Ienisenuaduaysal

5UN 1-2 Yunauvasdsn1sAnm
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1.4 A131MAAY

“wlenne” mneanid vdnuasAsURTRT el udiiuns Grddiesmy, 2542: 563)

“fAu” nemnudt fuiinuialy werlinnennusuie g e wues raes T v
11 nzaay 1z uasiivenziadeg (e 1 Uﬁzmaﬂgwmaﬁﬁu)

“fiRn” lumdimmadunineinsiiag mnefs “Famanavuituiifalandszneusae
Fuussenia duiu Fuiiu Snvuzenuaamuesituil Snvagnagnnaans fiv & uazuail
Anannansevhmesaywdiidluefnuas ity (FAO, 1974: 2)

‘P’ NEAUNTIIDY “TAU NTIA N9 U5 ih warduviseingeg fidoutudionuie
(319131 4 WersTyaRNALNTIAY WA 2551)

“Au” TunaIRINIAUNSNEINITNAY MUEB DU IngeTSNTIRTAARTUULNUNNILEN

T Y

Juingiicmqunisiasaiivls waznisnssivesiulll Ussnouseunssn wazduvseingsneg way

Qe

fanwarduunneneiu e?fqt,wiaz%’juﬁagﬁiaLﬁmﬁuwﬁmmﬁmﬁuﬁ‘%aﬁ’uuagﬁ’ummmumiﬁﬁLﬁm
fuiifunaduideaninmanssyisufuresgiennia fswssu Yanduduin saenisszeina
wazenusesTiuTesiiuiluunu (FAO, 1974: 2)

“U1” munganudn Aauddaildsiyanaldunungmuneiifu @es 4 wsu. Uald
WNSANTIY 2484)

“Un” g iy Tunaenfagun s ues Aaoa T U9 1N Miskadu 1Ny wa
fineveaidadlldtiyanaldinnungmng @es 4 wsu. Tianuuiend w.e. 2507)

Ul FodimumasiuliuarAaliTindug Suflnnuduiusistuuasiunasunagy ief
Adlwgiinsliuselondanneina 1h wayTngsmeineg lufu emsaigdulnaudsengds uas
Mﬂ’ﬁﬁUWHﬁ‘U@QWUL@Q mi‘mmawamLLauUimimmuJuauwumasml@mmuwa” Allen (1950: 151)

“4fr mungadn diluusseinia dhoufadu dildiy sazdmealuouin
(1051 4 amsyrydAninensifiiuauituseuesnsSguued ufl 20 unseu 2558)

“NiNEINTEIINVIRLADNITINYAT” nueaLd nineansUald niwensidunay
nsneInTIn

“LNEATNITU”
(1) “INYATNTIN” NUIBA mﬂ%ﬁaumwﬂ@ﬂﬂﬁqu SWeSaedn s N
Usaaaznisunld hadaudinaaiy, 2546: 144)
(2) supnurYluNRg 4 wazswﬁ’maj’ﬁ%’mgﬂﬁaulﬁamwmﬂiiu W.A. 2517
“UNYATNSIN” MNEANNIN N5 ¥ilS Yhanu Beednd Besdnii Besis
Aodlviy 1Berds  nwdin LLazﬂWiéum’]mﬁ%ﬁmum%’j’]miﬂizﬁ/li’NLﬂH@iLLa%ﬂMﬂiiﬂﬂizmﬂ
AMualusAINRUNY)
(3) snupramiingluanes 5 wseswaaRnsfinuiensasnasy w.e. 2524
“AEASNSII” MO MY e vils vhuinde Bednd @edniin
LLagﬁamsﬁ'ummﬁ'ﬁmumiuﬂ;]ﬂszma
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(@) sueNuvielunng 3 eyl lAnowUALATIEANYATNT WA, 2517
“UNBATNTIN” VPRI M ¥ils vinenu Ao Bosdaiun @ed
Aoty @osRss mnzin MsUsza LLazmwmmiuﬁummﬁ%’guum%ﬁmumimaﬂazmwwﬂmwﬁf\m
WUNN
(5) pupuvnglung 4 Wisswﬁ’zyzﬁamsﬂﬁgﬂﬁawﬁaLﬂwmﬂii:u W.A. 2518
“UNBASNSU” MNBANT N5 ¥l vhaou desdns Besdn i was
AamsBuAAsEILTIIMINTEN TN YR IKazansaifrualaeUsEAlus AR UAY

1.5 Iﬂi\‘lﬁ%’]\‘ilﬁa‘lﬂﬁﬂa\‘li'}ﬂ\ﬂu
3'1smwé’ﬂaﬁuﬁﬂuﬂ’ﬁaqﬂLﬁammizé”l Syannienansusznou 5 ey Taefiilemnly

lonansUsEnauLsazLa fet

lnansuszneutand 1 Wumsnumudleunetnls Wevedinu uleuiei wes
ulsuenninens lurasionssaluiofusuiauiasugiauasdanuuiand atuil 4 (wa. 1762
- W.f. 2524)

ioruazmnuayseidoslunsldionansauiiduniuazdrsde Seldaainund 1
unth undl 2 Uszaunsaiununviinsenuidonlg@emsnenssssurfiionsinens way
unit 3 Fanmsinenstunisunasesesswerandnsing Bluenasiauiee

nansUsznautand 2 WWunisnumuileuieinls Wleunedisu Wevied was
ulsuienisinens Tursunuianasvgiauasdauatud 5 fa atudl 7 (we.2525 - w.e. 2539)
wnansUszneuiauit 3 Wunisnumuulewviedals ulevieiiau uleviedn was
WlaU1UN13NENT TUYIHUTRIUILATYFAIELEIANWIAIYIR atudl 8-9 (W.A. 2540-2549)
nansUszneutdudt 4 Wunisnumuuleuiedalsd uleunedinu uleviedh way
W8N YAT TUYIMNUTRILLATYEAILAE AIALLIYR atufi 10 (w.A. 2550-2554)
wnansUszneuiaudt 5 Wunisnumuulewviedals ulevieiiau ulevienn was
ulsunnsinens TursunuianAsygRaLasdanLuiend adufl 11-12 (w.e. 2555-2561)

v A

anseddgildnuniuluenaisusznouiaudl 1-5 ifunsaniunisany
nOUsEaIRde 1 uay 2

enasnandl 7 un Ao unit 1 umirfinandmdnnisuaginanalun1side
Fnquszasd suifovifouazddrdnanny unit 2 Wumsmumudszaunisalurunmadinsea
Foulosveminenssssundiiienisinuns unil 3 1unsmumuAfauinisnisinwnsiunig
Unasedwesswerandnging unil 4 Wunsiinseifsannulovieninginssssuuaile
msinwasineduisnansiau und 5 Wumsinsgiaudeslsaazidunan (Timeline)
Tunsimusuleuieninenssssueaienisinunsuazulouionsinuns und 6 [Wun1saon
uniFeuuloveninenssssdionisinunsing uazunil 7 [Wunsaguarsedrdyueanside
Tasensil
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L@N&E1581989

- nsudhlil. 2558, unagusmsuguinis lasinisdnvirdayaanimiui T w.a. 2556-
2557. dtindan1snaully.

- NIUNAIUINAY.2543. n15Yza1nsnatevasaylulszmalneg. vaiudnilsamsa ngamme.

. NILNTIUNYATUAZAVNTD) .2559. gnsAmIansinuasuasaunsalszes 20 U (W.A.2560-2579).
SUNNUATYIAINITINYAS.

- 1W0MINENU.2546. WaWIYNTUTIYUATIAGNIY W.A.2542. \ssiuiuudiiudindu 9110,

. Allen, S.\W. 1950. An Introduction to American Forestry.Mc Graw-Hill Book Company,

Inc., New York.

. FAO .1974. A Land Cability Appraisal.Indonesia Interim Report. (AGL/INS) Rome.
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UNN 2
Us2aun15aiuIuIvIfI028 AU N TE9UBINSNEINTSITUYIRLNDNITNBAS

n¥mennssssuBLien1sinunsiddaaeUalsl finu wazih unumiididyvesiild fe
nsAuANan AL a wdafufniiviesiueiiliuiiuiidosdnaend faetostu
gVNAYuaENISYEAIIAIEYedU (Calder etal : 2007: 5-6)

duduiuduigamismessniie Wuundsnemauaziifiemuasyfulavesin

ihvinthiiazanesmemnslufulifisihiululilunisaaeadengg vesiie

NINEINTSITUTIRIN 3 Usssanisasdiunumvievimiiifdeslesdsfunarfilunisinens
“3an15Ugniy nstmuauleuIensneInssssuTIRiion1snuAsI AT feadannuideules
LULAEINY

aWizﬁwﬁmiuuwﬁazwumuﬁammL%auimizijm%’wmmﬁismﬁﬁ'umﬁmwm 594 3 1304
fio (1) mrundelssvesthliifunsinums (2) mudenlowesthldfufiauuasiniiensinums

way (3) Anudauleawasiniunisiness lnedlsuasidunnssalull

2.1 anudenlesvastnldfunisinuns
wdadenlesveminenssssumiiienisinuaslududilfduldusmngdude
3unfosesuvRluwsudoRnng 21 (Agenda 21) Fafmuatuain Earth Summit fiszine
us1da Tt 2535 lesvyfsmnudidues msdansipuideduluund 10 msudladymnisdalil
yhaneth Tuundl 11 msduasesuarn1sdanisunasirdeluund 18 Fannuideslosominensis
amﬁié’ﬂdnﬁﬂﬂuﬁamqLﬂiw%ﬁmmvé’mﬂuwﬁ 8 finseuAguisaudonlyssening
n3NeNIsTIIANALAILAE LR UNNTINYAS (Keating, 1992 25,29,31,46-47) s luoydyw,
anlseniideniadsuwasgionidldlvianuddyresmmidenlosseninmingnsti
nsinwaslaeszyliluning 4 (2) veseydyaivhenisiudsunlasaningiennia dudu
fiusnsdivesUssimanAinazdeusieumsiiousudronanansznureanisiuasuuUasgionnie
Wedanisndneansi Faazdenadnnoanilagnisinwns (UNFCCC, 2002 9) dauludszing
am%’gam%mﬁy’u Soil and Water Conservation Society (2003: 17) léfs18a1uainandosloasening
Wleuediau ulsuneth wazuleuisnsinens lneandymnisvedratmansvesiu iinaintila
Unluiuiniainvasveslssmaanisonsnufiesesiuaniunisainsdsuuasgiomealuounan
foyafisosumnandananliinsfnuvosinivnisuaganitusiieg ABuduimineinsinled
audfyeg1iBasesyuunisinensfideddinduladendnlunisnan wwu Storer (1953: 86)
Penman (1963: 110), Mohr et. al (1972: 72) uag Calder etal (2007: 1) atfuayiilag naudnd Intayina
(2554: 2) lFerudsineshiduinluiuwwes e lulssmdlveinAviuduinilg
765.12 gnunadiuasiels TuvmsdthAuaiuimiild 1,516 Sugnuradunsdels mndadiild
Unaquogirsuufinaniagssuisasgiuiininnueslufiufineudisedrsdeiiios mnlidunls
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Unaquuiidulithdwudfervaasgidesdnedusnga sliAnmavsdraimansvomiifn
gnnfouasfoudemnun afuenudemesofiuiinisinumsiaesau el 2-1, 2-2)

nmudfyvemsnensinlinenisinunsdinanilaivideauenadaulovie
gNSANANS uazn1sURURTINILNN LU FAO (2016: 1) IFdundnnsliuseinasiigg Weules
ulsunethliffuleviensinunaiiiousuussenusiuamisemsvedlan Immuumﬂﬂmwmw
mﬂmmamiwmmmimwﬂmsmummmmmmﬂwmm oufndiuuazn mueudnfituas
Huumaseumainuanensiinw venanieydynandssmmiidenisdedunisud sanm
Hunzianseldszyaummdndyenisanasvesiiuiivnldl nsvedaiimaisvesiu waznisana
AmgaNANYsaivesiu fiswazBunluguil 2-1 Sedesimumileuel liuasiuliaonadoatily
mssiesunssanmdumziansie (UNCCD, 2000: 7-8)

i < o 3 1 a 1
M19190 2-1 ﬂ’ﬁLﬂUﬂﬂ‘].J']‘UE]\TIJ'IGUUG]ﬂqQG]

et vilath Jmin AuEnUeY | Aumgy | Usunshu | Usinastniiiiuin
Fudu (ww) | vesiu (%) | @uadd | Wludu@uals)
1 Uty A9UaN 100 47.82 1,600 765.12
2 VREITIEN UATIIVELN 70 45.49 1,120 509.49
3 UrduLn el 150 63.17 2,400 1,516.08
4 Unugyansse 119 60 43.53 960 417.89
5 Yufasa UASTIELN 30 48.05 480 230.64

y a

fan : weddnm nta WAna (2554: 2)

M19197 2-2 yarANudemennsiduslevianurainateneiun nasssuutitialaauy

ﬁwﬁmifmq
it _ . Qa‘ﬁﬁﬂ%’l&llﬁﬂw}ﬂ (%U'].*w/‘l;‘i/?l) _
Augeymie | ugme | Jegavng Ui 2INATeU 393

UduLn 600 28,053.33 141.75 32,745.33 25,093.75 86,634.16
Unugansse 600 36,800.00 1,911.82 23,284.00 62,625.74 125,221.56
AIEREN 600 12,093.33 51.73 16,568.00 52,651.25 81,964.31
audn 600 18,586.67 321.52 11,768.00 52.651.25 83,927.44
anuaualy 600 1,400.00 7.63 18,836.00 50.096.25 70,939.88

iy 600 19,386.67 486.89 20,640.27 48,623.65 89,737.48

an: NIUNETUUNITIA dndth uagiugiiy (2551: 10)
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Al nilenma
\4 A\ 4 ¢
Lifinnseusndauuazin Anliiviatedn lansauanfiie
LSPUNTLAN
v ‘ ! !
- MIYLANHNINAYURIAY seauilafuLUaBu IR NI ERIAVGIAY] I R[IEE Nupnuin
- YINAINYANANY T ilian “Audn” Tuigu AusTMEZN “woatiuly” “anflugjr”
I : [ | [
A I ¢ A
fuLdeulnsy v . . . .
A < YUADUINGH LVItAN - AUNINAY
Ugnitwlala i
J - pEnaUTUAY
L 4
o . v \ 4
pRAulUTNUnAqu < o
L ! wUsanmdunziansne fuLdeulnsy
WluAUTEMaIN
|—> WAL T v

NeLansIngy

JUTl 2-1 smguasmsuUsanmwilunsiansie
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Snuwdanicludoausiinisezimundunlsuislunisanmsiifiudivnlfuql4die
MsinEAsiueUIARAD mnﬁqumé@mwmaﬁuﬁmimwm ImsJﬂww%’wqqﬁuﬁﬁﬁwmﬁmwmag
Tutlhgoulidnanamfuduuasinnudaiu TngTBn1smeg wd aganunsavgassnistiuiitldun
Jutuivinmsinensluowaeld (FAO, 2016: 1 : World Bank, 1992: 139) é’maamﬁam‘lugﬂﬁ 2-2
Bnsudaiivmnimundunlevisnisineasléffe nswdafionamansnunsuiseia lu lsudeou
(Greenhouse) Ine Viriano (2017: 91-94) e ituit Greenhouse luussmeaiusosuausinnda 35
M15lug (56,000 15) a@ansandn ugiliewels 144,352 Ausonsnelud (1,600 19) uazwandn Tu
Greenhouse 1 18195 (2.5 19) azwirusandslulsuniivgnaudnd 10 teiaed (25 19) Wwideaiu
nssflumsveslasimsasdisusnanyhnmsneastussuulsadeuiioannsldiuiivnliady
NufimanilevesUsumdlneg il Sty YUYW (2560: 22) Ieiseemndesidudnisgayidevein
iiasia Tulsadoufiifies 9.73-10.43 % uiuonlsanFoudifeus 19.62-40.48 % unzdiquéiamn
Tasesnsvarsnssumsedy sned Jadndu nsUgnidndunsdlulsusournng 6x24 wns aeq
nasdisreladas 120,000 uaw ﬁndwmiﬁﬂu’m%aﬂQﬂﬁé’fmiwm?:mé’mi
(www.facebook.com.compost classroom) wnRnidenndosiusuimsian (1992: 139) Mauold
snuaulouiglunisusulsiufinmaunslifansadusananlfunnduflifianusuduiisdes
lyngnvinaneliBnsely niewinauslsiinsiinisinuaslusuuuy “aununs” delsiudonls!
swthfiduiudafuinduasundssigems

lun1aUfuR Brand etal. (2015:89) lassaudanisvgnlddusulungiansigiun
Useinedasion ’jwﬁmaﬁiamiLﬁuﬁ’ﬂﬁwLLazﬂ%’uﬂgmmmwaﬂunmmm FauandliiiiunsuoaT
Feuleaszwhandnenstildl Aunasi lunsdivessanaeeansdeldlinsuiimnidouloswos
n¥menns Ualsl fiaunasilunsdlves Permaculture (Holmeren, 2004: 132) uwazlasenis Land
care (FAO, 2002: 38) luSosrruuiudsiiintutesadsluussmaeeamsidetdu Simmons (2015:
119) lémeaufamguagmasiounssesiuisudaazgnnsdelasiia e iliiuisujiaises
Lsaaaﬂsmwmwmwmmmﬂumimwm wananiidaiinisufoanidenlossewinminensualsd
ez IﬂEJﬂ’]iEJ‘LqJ’iﬂU@ULLawu%’\]WﬂmiLﬂ‘t‘f@iLﬂNWﬁﬂ’ﬁﬂﬁliuUiuLVIFILEJEJ'illu LA LAz Uy
(¥iin daufising, 2560: 16-17, 32, 53) saumalasenisTneiiiensuunuralstlevdszuuiig
(Payment for Ecosysten Service: PES) luussmadonuny fidwaliiinitonisinunsegiesiuns
Fauansdesnmsimunulevs Uilfuasilevanuasiidonlosdetuuasiu Guden duwesiutuwua,
2554: 6)

nsdanistiliuTnndudiis e luiuiineudssnglulssmadiudeiivig

(%
o

Uo8Ass 19U Nsfiveengalaied Sguiaviosduvesngalaifedlalinisdanisiuiunldlununagunn
ADUUULNAILA W.A. 2444 (A.A. 1901) 1591071 100 Vuwan tieas1eaudulainduinlwing
Ar01LkartoINUNSTTEA1ININaNeUBIRUlng LTS E UUM TN DN ULNUNAU T Lav IS s UURL A

(Payment for Ecosystem Service: PES) luiug Aichi prefecturel)

K www.ebd.int/financial/pes/japan-pesforest.pdf
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Ulgl

Reforestation

a A o A L
aunvinsinunsegludagiu

A 4

doulnsuunladulunisude

NYDINT

- Afforestation
aunsaUsuUgsineRulalviiuseansnnlunisuan
gegariamiielile?
A 4
9IMN5ITIINNBRBIUTEIINTIAN
\4
Lidpavenenuiinunsdiuivalindieglulagdu

JUN 2-2 wnAnanuwanlesseninshldiunaunvinnisinensegludagtu
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BnUssmemisfoUssmeaineesuaus fingdlasuiifesguraviosiulaeuiiiuiiviliie
pouvwreniodlunsauases 16 myilawns flvhdmiviulszanndosar 8 fmafunmiie
SnunituitnldiFananils
Tunsiivessemelneiuaudeslosweminensinldfunisinuns Wusingluuleune
LazUHUNTALAS LA SNWIAUAMEAIINGOLUIA W.A. 2500-2559 fiszylin Uilidussuy
ﬁmﬁé"%qu%’nwmastWGUaaﬁiimﬁa‘l,umimu@mamwauﬂwmmm Huundafuniuagszue
iheaend thetesfugnniedesiunsimaneniitu wazduisldems Saildwiiiedestu
nsinuassiuias (@dnauulsvisuazunudwinden (2540: 2) Tuned Useind 123
I¢eunelidn “suldiniiufduiudtu fu 9 oania FuliiBaiu wasUnequiiu” uenaini anid
USnwiasusiauardruuisnildiaueruiiudonns sguusiideuil 29 fugneu 2552 394N
WUl dunleuisassazwazmsudlalgmnsniiuasauzsguund dualiinnsdanis
n¥nenssIsuMAnazAsandenazdesuadludnuuresdsa inszdliiduninensidany
Aendosuasduiusiunineinssssunasus vaneeila oy ¥ A wazduus Tnefindneans
mdwﬁ'jwmﬁﬁmmﬁwﬁwiaiﬁ%mmmL{‘Juagjmmﬂimmu Faguesugia day wazdunndon
FsaonndesiunmznssunUfsy (2554: 32) Aldauslid ulnethdesdienuidenlsafetuns
Famsninensandue wu Un AR seuuiin seesluauditinysevvluiostiuineg oguana
soutud WA, 2560 NIENTIVNYATLAZANNTAL (2560: 32) ledmvingnsmansinunsuay
avinsaiszey 20 U (wa. 2560-2579) Tagn1sudmsdnnisnineansnisinunsiazauindonssi
augauazdefulugnsmanid 4 seyliin “vImsdansminensnisinensegiadaiu aoandosty
SDGs wazdaasumshmsinunsiulinsivdanden Snungumineinssssuna muglufuns
ymsineas” TNTenuimsiansiaTuaees Wsiuiivaussnulidudnenindaaiunislii
V9NN EYATOENANAT ifmﬁgqmiﬂ%’uﬂ'gqﬁﬁqaaﬂﬁﬁmmq@mauy'ﬁaimmzﬁm%’umﬁﬁﬂmimWi
ogslsfiomugysmansdnamillifineasBesfinseunqulufsamudelosiuninensuilsl

2.2 ausdaulasvaalaldinunfautasdinanISINEnS

o
CY Y [

funnsinensildegludagiuiu lnsangnuiivgnlinauaziivls dwlvailunisudons

v '
ot o

funUliluefn Uildfadunuvesiuiivihnisinees Uildsnedliduiiufinisineasminann
funUliusnasuhdfianugauauysal JayailiUaneamdmsy louseduusunahnnuinlily
7

1

N lsusavaialised
Unhuian 1,500,000 &4 auy./ny’
Unuganssas 600,000 1w auy. /ny’
Yufasa 300,000 &1 Ay, /ny”

deiunUli@enuiniludiinadnangniaieas inineiudnlilafazlnaasdides
a1 dunnvin (Water Runoff) 881495390157 demalilinfunay ved1amanatsvaantnaunalunug
Unlignihane siuviaiunnisinyasiiesansiilgnitvey saumnaiauvialuigy

Y Calder etal. (2007: 6)
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mMavgdaimansvesiulsiliAsnsauaaevesersessananumsiinesaedluein 1y
orwaTsulaluiaily 015us33BBUR orswaTailuauiEnings duave 4 Jszms fe (1) n13ld
fruiudaruanmnsalunssesiu (2) falivharediluiiuiidui (3) MessuveydnuRulaz
wag (4) miLiJasmuﬂaagmmmﬂimammmmmammm (Lowdermilk, 1953: 4-6 ; Juo and
Wilding, 2001: 14-15; Pringle, 2001: 60)

Tunensedudnu o1sesssunsinuasiidedulunivglsy wu lulufiandureuldves
d3amadinisneadefuiussdusine Snseuindiunasiuasuiutgaigedu Talduudaunndn
1,000 ¥ Fapsanunsaldogautiatdagiu (Lowdermilk, 1953 22)

nsiunsnsisnauldluszuveudndiuuazid Tnsadrstuiuladiu vie Bench
Terraces l¢ufinisdnfiumamuiundi 100 T fansvuiuasgnitsaiianie wu duduladuly
msugntmfiuien Usemeidulud umd Tudszmedulafife Ussnads maviuuazugnitels
fiuszmeiu vieugnundudiiluvediden Wudu lunivewnluduiluiaudeddhdudosdu 16
Iﬁi’fizuuay%ﬂﬁauuazﬁmmEﬁ% 19U Half-moons, the CAAG system, Contour stone bunds with
planting pits. (IFAD, 1995: 16) A4s18azLdunlulszaianWyingun win 2-17, 2-18)

2.3 anudeslssvasiiunmsinens

fufinisinumsvedanildeglutigiudu dulugiduiuiininneasiiogaeldninnees
thelu (Rainfed) Uszannufenay 80 indeiduiiufinainumsfiegmeliszuuratseniu (ngated
area) Usvanausawag 20

(1) msvadszniu

(1.1) danunsalluningiu

Irrigation Museum (2017: 1-2) Tés18a1ul331 msvauseyildiintudieussana
6,000 T foursanmalulszmedius Taeldthanusithlug warlualalumdonnuhinniauas
guisha SR lutsgarudngiuiinzdgn danemisauiuduiiudidessuisesn

uoniniulaluadleldfimsgeusuinia (Qanat) wiwoviedwinlugiufionzugn
dleuszanal 550 U Aeursannia

Uszan 300 Troueiannia ldinisvauseniuiniululsemanidani uay
Uszun 256 ﬂﬁauﬂ%ammaﬁizuwaﬂizmu‘luﬁuﬁwazﬂ@jﬂﬁﬂ%ﬂmﬂuﬂizmm%uﬁﬁ%a’j’]
Dujiangyan Irrigation System %ﬂé’ﬁmiﬁwmmaéwiaLﬁaqLLﬁﬂﬁé’fﬂiﬂ%ﬁmﬁ]uﬁa{]mﬁ’u (ICID,
2017: 1-2)

4

Tunivewsnlglaiinasldssuuvaussmulufiuiistusuilawidh santa Cruz Aoy
ASEAAANIIY 1200 AU A.71.150

drfidanldlussuurausemuiy u1vaaintnfanusastinléau 81 National
Geographic (2013: 43) ¥sreaudeUsunanilulantdin diléau (groundwater) HUSNIUUINDY
5,614,000 gnuiaslud (et 2-3) Fafimsldliuluszuusadssmuressamasieg alan
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A15197 2-3 YSunaudnlulan

. U3uneu
29AUTENaU ‘
(@nunarlug)
1. asﬂu?ﬁi%ﬁm (Living organisms) 269
2. nues 09 (Swamp water) 2,752
3. 9gluussIN1e (Atmosphere) 3,095
a. arwuluiiu (Soil moisture) 3,959
5. MviaaU uavusith (Lakes and River 42,829
6. thudsituilanuazduiuduudanss (Ground ice and permafrost) 71,970
7. dildidiu (Groundwater) 5,614,000
8. ﬁmﬁ%lﬁﬁﬁ ﬁﬁifﬂl,l,‘ﬁﬁ wastue (lce sheets, glaciers and permanent snow) 5,773,000
9. umaynIkazvzia (Oceans, seas and bays) 321,000,000

i1 : National Geographic (2013: 43)
Vingwme © 1 gnuiAnlae = 4,168,180 gnu1efins

UsgmafldildRusmumnnidlensinuasieansgewisn §1 Nijhuis (2014: 68) lés1e9u
Findunrslidldauionsinsnsitlidduly Central Valley uasguaanesiily mswnisii
nanwaslufiuitdlfiiuasmudoudiegs doddFuamulunisaniaiesiiofaziniungls-un
Fuyuiideddludfiunds Suyuiideddlunsdedafinaznsdednisnindedunisldirluasy
wnwmsnslu Central Valley fvisiuszauanudniuasgaude Sudiagiinisugniianansdos
Lama%uazf&’muﬁsﬁmﬁﬁ;ﬂaﬁmmaé’mmaam%ﬁmm mmaiwﬁL?imﬂqﬂﬂﬁaﬁﬁﬂﬁuqmiu Sauaun
vidafiamile Aideanistinunn Seeanthunlffsmeluusasd

o w6, 2536 FAO (1993: 284-285) & 51891ul337lud) A.a.1800 Hifudivausznuialan
Uszanal 8 dvuenued ileAurmissedt 19 fufivausemuiindudy 48 uenuad 1T ad. 1990
Ye1efTudu237 druenund 49 3 lu ¢ maﬁuﬁ%ﬂszmua@ﬂuﬂizLﬁnﬁﬁﬂé’ﬂﬁ’@um N
sausemuluiu Suie wasurfaau saufudisiuiuinnnit 60 % vesUsemardsiaunimun

TusedulanitufivausenuldveneiUssann 1% ot Turrmenssy 1960 wazifiudundy
2.3% 71 A.A.1972-1975 uandaann a.f.1975 Wudusnlranasndeussann 1%

FAO (1993: 283) laaiasigsiliteninsiuveddasinisyadseniu 3 Usenisnuin (1) a1g
Aoadalasanisvauszmudiinwilduanas (2) fuansenuredundsuuas (3) MSUIMISIANIT
Imqn'1iﬂjaﬂﬁmmou?{wmﬂummmaamﬂ%’glﬂgjmﬂﬂﬁwwu

Aroadrslunisveneituivadsenuiildiinty lurrmenssei 1970 luduleiidouas
Suie Ardeadrafiudundaing luussmelne wasiauTlud Arneadrafiudy 50% Postel
(1992: 17) laseaulrinaneasslassnisvalssymueuialvglu Ju dude duladidy Unfaniu
HAUTUd waglneg aglusendng 1,500-4,000 a1uvsuyanss wazgadla 6,000 aunseyanighu
Windln

NANTENUNNAIUEILINADN FD N15VEN8iITsRULAL wavtyhudaannisenfitues
syt laRy
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nsuUsmstanislasinsvausenuty Sanudnduiieededliszvsuiiaimson o
wnliuinsuimsianslaemesgazuasuudasiugmeatonviluguves ﬂ@ju@%’ﬁwgmwumm

fufinisinumsegaeldlasamsvaussyusialaniud 2012 Sdwau 324 Snuenues (2,025
&1uls) wianunsadaildifies 275 Suenuad (1,718 &1uls)

Uszinedi T ufivadsenuunniigado Ussmaiu $1uau 69.4 druenued sesasnde
USTnPBuULALT I 66.7 AMULENLAT @nSTaLNENT 26.4 A1uEBNkAT 8And 3.95a uenues 8EUa
3.65 AMULBNLAT KATORALMTIAY T 2.55 a1uanuns (FAO, 2014a: 1)

nslihuimaiiensvausenuiidndiniesas 38 vesiiuiilulasinisvadsznsialan
Ingaglunivawinimisuazl Sesar 46 nivieide Sesar 39 nIvylsy Jovag 30 Oceania

Saway 25 warnivansn15e8ay 18 pINuNNIsnunswRaznIy (FAO, 2014a: 1)

mowtul 2557 FAO (2014b: 1-3) lasgaruaniunisainissausemulantii

“Auiininnvasiiognelilesenisvavssniuveslandiiesiosay 20 vosiuil
nrsinuaTiin usnaneisldseeay 40 vesemsianlAAlaN

naussmamarlivesmsiansIee i melilasmsvaussnudseiigaie
igeosas 3 lusuudesas 20 vesiuiivasenuialan uazddg sz v1nsn1svIouAa Y
o1msialaniidliosay 12

msvauszmungRunsIiugaiinanangs wiousuly o1 9aRngily uay
in3ossnsna Iddunumitdinlumsufiadedluniviede degouiuimsinvasiosay 41 oglu
melilassmsvaussmuduiiuiuainiosas 26 lu a.a 1970 (A, 2513) aAN159IAUAALEINTT
vInsoeay 24 1uv A.A.1990-1992 ammde Tegay 14 i 2010-2012

iuiiisnen mgaigalumsverslasimsvaussniu Ao uitvesnguussinanou
linsiansreesns) Gadituiilnsansvaussnnludagvudemidsluiveiuiinisnenm Ao 7.7
Fruanuns anituiinianenn 38 dnuenuns uazlunivewinild Fettaguuidiuilazanis
vavseIuieailslud fo 16 Srusnuns anituiiidsneam 60 dusnuns

lunFuiendty Geituiiussanal 230 Srusnunsogmeldlasinisvaussniu Faudu
Sogay 70 vesiuitvaussyuialan Ussuiasosas 60 vesituil 230 Arusnunviososay 42
voaituitmassyuialan ogluvssinauuassuie

lunFvauinunieldlihldauienirvavssniuvssuasosas 59 vosiui
wausen g

lusumsudmssnmsiuinseaudrsglanelouguensudmslubitungugls
1h1uau 33 Y3z

mslsibvavsemuilamiviosas 60 Wiiomswansyity dnlunivheidyldnan
seyivgeiaseeay 87
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World Bank (2003: 1) 1831a512%1371 iWeanavuaueaindiudadni1svadlan asdaedns
Yg1gNUNYaUsen 1 lulszinaniaanmulaanivagr9idae 40 a1uanuns 1wt A.A. 2030

(1.2) MsAuAThvaUsEn

ielinsldditonsinensiiuluedrausendn waziuszansnmunndsiy
pRamIuMITTIsNwsEUIUTaUszy eldinnfuaivaussmuaninuasnslul semasigeg
ANNSNUNILETTERY SeensiuAiradsemuludseinasieg wudadinisiiunn
BAUTEYNUNAINTEUUTAUTENUTAAY LAzl Ay

FAO (2002: 1-8) s1euannsdsni s mafivamivaussmuresUssmaniig
¥alan 43 2 szuu Ae (1) umud3unanisTd (1,000 anuIANLRg) uag (2) uaunle
ﬁuﬁﬁ%’ﬁﬂumiﬂgﬂﬁ%

Tumenuatuilingniassmaitlbifudnivadsenuliing Yssinelne a1gi
ouside tautuou Tty (Faus a.a. 1992) TUuaus (Faus a.6. 2000) Tsiowfle wazddus

(2) msudmssamstnitemsineastulszmadasiion

Sitton (1997: 1-8) I¥agdanszddymstavinfiomainuaslulsemedasioalifed
“Fasuea Winduduussineilo a.a.1948 (n.e. 2491) win1sdnvniiodanis
niwenaiitensinunsldizunreusaus a.a. 1943 (w.a 2486) IumamwsJLuLﬂWImJ%’méT’wyjﬁm
3 Wit ustazwininety 30 Alawns WeAnwanniy 13’1‘171'5?@&3 suwsUSarufinnuazeiinfied
annsoUgnldlufiufingiansieiny 1T a.a 1946 (n.m.2489) Iddadeavytrufindudn 3 ure

wazifisdn 5 uiia Tl e 1947 (w.a. 2490)
Mnnssudufinudsnanuilgmifiddyienisuinuaautin windesnsii

o
=

MaNERTLEMILARgImIafsAedinsvaUseniu Sellns@nsufiutiudugaouine
s3tiAnen uargnniven Tuduusnléfinisyanzeuimauarihildfutuunldudldusanaudes
wasluinufy deunldfinisatradounazerafuiulivssauamnudidamssnmsasunames
Umaeiiluusiasd nisdduladuaniefonisini fumngausonisinumsinanneumienes
Uszmealaeldviodsin

viedsihlasanisusnlddndaile a.e. 1947 (wa. 2490) Saugdagldilulsunai
athianeusdsidosnuasnslunsiansonniaddiiannuesuinaia viedsinlasenisusniivi
MnvevImanaeumilovemeiansieny annuen 190 Alawns viefivum 6 i1 dnnldlas
1 f1ugnUIAALINS

soumiodsinaneilgidsusunadu 20 T2 dairléUay 30 A1UNUIANLUAT WAy
sourlul A.A. 1949 (WA, 2492) MendansinaaUseimnedasealud a.A. 1948 (w.a. 2491) ud7
immﬂuawa‘wmmmaumummumm 1®3Jﬂ’li“LJ'ﬁ‘U‘lJiﬂﬂﬂiwiﬁﬂif\]ﬂﬂﬂiu’mﬂﬁm TnednvinlAsans
muwumim Iginsneadrwiedsivuin 66 41 dihainudinensreusndmeansiowny
Svorne 130 Alans dedailinld 100 augnuIAnunssel
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TAsennsdeiinlasanisiiaesie National Water Carrier 1111970 Kinneret 3o
VZEEUNAE IemeuiieveaUsene Suneadslud a.e. 1956 (w.e. 2499) udaasalul a.a. 1964
(W6, 2507) USanauifidemaviedussana 400 augnuIAnunssel

Usinashiludseinedaseaidnmléiuszana 2,000 augnuIAnunssel Tile
nsineAsUsTIN 60-72% uanawnfuﬁaqﬂimu%‘im LAZRNANUNTIY

dlesaniihsrtansldduiionsinumslulssinedasioasddszuutmen (Orip
irrigation) 1Junan”

(3) miu%msé'ﬂmiﬁﬁLﬁamimwﬂuﬂszLwﬂaw%’gmw%’maﬁLsm
sldduduiiensinunas iﬁﬁlméfummﬂ%ayjamﬁwmmam%ﬁmﬁ%aumﬁa &
ICBA 1(5’1’&3@%%@171'Li‘]um’]mi’ﬂumiﬂqﬂﬁﬂwzLamwi”i’j'] fuweuinde : owpaTiviilimzianse
WHudigen

v
v

Lieth and Koyro (2005: 6-8) lanuniugiansugnitwveuindely il

’

=)

“nrsleimveunsonatsvidauniuems uazemsansladluiuimedemiu
glsvuntuantium s Aster tripolium, Salicornia sp. Triglochin maritima Faorhundurinly
aanseusilngsneg wisldiiuermisand viovsyau

sy saeilsulusiumaaTsy 1920 (WA, 2463) UnFine1vidini-eemnsy
Al® Hogo Boyko Wag Elisabeth Boyko laanwinwweuindelunzia Neusiedler luoainse Boyko
wuslitavareadaiveunsedulslumunsie (sandy soils) usnsdunusanaaillsiandiueee
ATINYIN

wourlutl 2503 ldenaselulsamaunuinfisudunasuyeas Boyko Tilitsrey
indetulalu Tuludu (saltmarshes) vusuiitiunste udlunuitsidnlnduld luiuiidusumide:

saselueaa g wenINYIT saline ecosystem iuszyyiiduualialy
nrsuanTemINdnIsSAmsgnsas”

Frenanuiugumeinnsding Tl ae. 1981 (w.a. 2524) Sheikh Zayed
Bin Sultan al Nayan wisUsumaanigenmsuiediisn (UAE) lshhileweuinderilanumaassgnly
UAE Tnedsanniised Nashalla Tu

ICBA Isndatouilo a.. 1999 (w.a. 2542) IneluruaTUMAaeIUaniY 3 sEUU e
(1) Salt-tolerant crops (2) Salt-tolerant and halophyte crops waz(3) Halophyte crops Fald
audnlugaeineg fiseazdenlunsnad 2-4
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i < 1 1 (Y =
M990 2-4 mmmﬂumemm ﬂUﬂ’]i‘VlﬂﬁEN‘lJ@JﬂW‘U

Salinity Production system
Slightly saline <5 dS/m Salt-tolerant crops
Moderately saline 5-15 dS/m
Highly saline 15-25 dS/m Salf-tolerant and halophyte crops
Very highly saline >25 dS/m
Seawater 40-60 dS/m Halophyte crops

dS/m decisiemens per meter
41 : ICBA (2003: 2)

IINUNUIUAINETT ICBA  LadinsnaasaUgniiavateviia 1y Quinoa +Juiivems,
Salicornia 38 sea asparagus dmSuramTuTemasdanm Sesbania niolaudmsvemsdns
Mustard dnsundninsiuiiniion1suslan Safflower viamenddesiitenantsiuiiniion1suslan
Triticate dufufivnauiusiulvlszninsimanduazdnlsd ieduommsdn

Tugrufizvouindende Halophytes tu nuinfingrimdufizermsdniiivinlafie
Sporobolous virginicus wag Distichlis spicata @l (Shrubs) thu Atriplex spp. Aulalad
WU Atriplex lentiformis Wag Atriplex nummularia

FomuAudiddnydnvfianiefifie Sunndy (Date) Anunaasiioiunandn (CBA, 2004:
9-12, ICBA, 2012: 2-8)

(Wsnaswaziden lulssaianwingun wih 2-21, 2-22)

(@) mawdsuanmunzienseduinuivgnihludssmaansisasgussvsuiy

Tudsenaulaiilaseanisugninlungiansie Taklimakan Tngldszuuimven s3ums3isaue
wazUsvaunaduialuvaneiiuiineneasidenlunanuini u2.1 (v 2-17)

(5) anudenlsswasulounethlsl finu thuaznsinenslulssmauniide
fhegraudenlsmenldauetldl fifu 1 wagnsnuasidunngetsimauluuszme
wiidy MvenEn 6?5@Lﬁuﬂizmm?ia&ﬂuﬁuﬁmamwmaﬁw fiud 982 msedlawuns agluin
W sUAITULSS (Hyper-Arid) 78 msnaflatuns uauds (Arid) 335 msnshlawms Aswtauds 569
ans19ATams (UNDP, 1997: 12) ldinsdnviunusesunisuusanmmdunziansie Tnadoules
ulguie 5 Ay luniouiufe
1. Land and Natural Resource Management
2. Water
3. Agriculture
4. Forestry
5. Economic Policy
Mnfhegsiinanilduandiiiuiinnudenismealouneils Weveiny uleueih
wagulgunanisinens (NAPCOD, 1996: 8-10)



2-13

LONEATD19D

- NTUNEUUA iU wasiugivy. 2551. AIUMaINUa1eNNTININIANINT?. \onans
WEWNTT 1/2551 dnddpduni drlineysnduazdanisau.

NIENTINYASUAZAVNTAL .2559. gnsAIansinuasuazannsalszey 20 U (W.A.2560-2579).
ANUNUATYFAINITINYAST.

. AENIIUNSURTY (AUT) 2554. Ufgunsusmsdansnineinsia. Tuwumunsusudsemelne
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WannegwddusasmssyAulnd devasszmalne. vssansms Desim wwey3nd
136035 INTINNaAT auns Belatuwl. Lenaswewns WITBleuIBLaBES AT
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. Usziae 258 2537, AIUNAINKaENINTININ F55IUNASNISANSITT189ATI1954. Tuaal
NANNAENNTINMNAUNTHALIE19S98Y aaTuyuvuyDuimu ngawmne.

o [y

- WAANG Taving. 2554. n15li1veet . dniddesud drlineuinuuasn1sianig

a9
1%

AU NTUQNENULAIYIF FariUuasiuge.

- dtinanuulenguagunudaiindes. 2540. ulgUIgUaUAUNSAU LA SN YIAUNIN
FINADUUAIYIF WA, 2540-2559. Lsafiuniduiinaidn Wsludu walulad 1in
NN

. AuSen Buwesiutulua. 2554. n1sguasnwnastlevdszuuiliaanaenaln PES nsel
lasanstfr5eedaninaruns Ussmadgauiu w.a. 2549-2553. 915AUT.

1Y

. Daydiey WNW 2560. N15ANANITFYSERANAARNUUNLIGIYeeyail5lATINISYadd. Yails
1ATINITUAN.

10. Brand, D., Kayemeth, K.L.; Moshe, I., Shaclak, M. 2015. Functional Rehabilitation of
Decertified Ecosystems in Israel :Ecological and Socioecological Perspectives.
In Living Land.UNCCD. Tudor Rose, Bonn.

11. Calder,T., Hofer, T., Vermon, S.and Warren, P.2007. Towards a New Understanding of

Forests and Water. FAO Corporate Document Repository. Rome.

12. China Environment Science Press. 1999. Traditional Knowledge and Practical

Techniques for Combating Desertification in China. Beijing.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

2-14

FAO.1993. The State of Food and Agriculture 1993 Water Policies and Agriculture.

Rome.
FAO.2002. Notes on Pricing Data. FAO Corporation Document Repository. Rome.
FAO. 2014a. Area Equipped for Irrigation AQUASTAT.Rome.
FAO. 2014b. Irrigation Areas, Irrigated Crops. AQUASTAT Rome.

FAO. 2016. The State of Food and Agriculture. Climate Change, Agriculture and

food Security. Rome.

Holmgren, D.2004. Permaculture.Principles & Pathways Beyond Sustainability.

Holmgren Design Service. Victoria. Australia.

ICID. 2017. Irrigation History. www icid.orglves-irrigation UGSl 20 Wwwneu 2560.

International Fund for Agriculture Development (IFAD). 1995. Land Degradation and
Poverty in Africa: Challenge and Opportunities. In a Dialogue on Capital Hill,
Washington D.C.

International Center for Biosaline Agriculture (ICBA). 2004. Annual Report 2003 (1423-
1424H). Dubai, United Arab Emirates

International Center for Biosaline Agriculture. (ICBA). 2013. Annual Report 2012. Dabai,
United Arab Emirates.

Irrigation Museum. 2017. Irrigation Timeline. www.irrigationmuseurn.org/exhibit 2 aspx.

Juo, A.S.R. and Wilding, L.P.2001. Land and Civitization : An Historical Perspective.
In Response to Land Degradation, Edited by Bridges, Et. al. Oxford & IBH Publishing. Co.,

Keating, M. 1993. The Earth Summit’s Agenda for Change. The Center for Our

Common Future. Switzerland.

Leith, H and Koyra, H.W. 2005. Cashcrop Halophtes: The Future of Desert
Greenification. In Biosaline News. July 2005, ICBA, Dubai, UAE.

Lowdermilk, W.C.1953. Conquest of the Land Through Seven Thousand Years.
USDA.

Mohr, E.C.J; Van Baren, F.A. and Van Schuylenborgh. Tropical Soils.Geuze Dordreaht.
Netherlands.



29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

4z.

43.

a4,

45.

2-15

Namibian Programme to Combat Desertification (NAPCOD).1996. Policy Factors and

Desertification Analysis and Proposals. Windhoek, Namibia.

National Geographic .2013. If All the Ice Melted. National Geographic, September 2013.
Washing ton, D.C.

Nijhuis, M.2014. When the Snows Fail. In National Geographic, October 2014. Washington, D.C.

Penman, H.L.1963. Vegetation and Hydrology.Technical Communication No.53,
Commonwealth Bureau of Soils.Harpenden.Lampor't Gilbert &Co.Ltd. England.

Postel, S. 1992. The Last Oasis : Facing Water Scarcity. World Watch Institute.
Washington, D.C.
Pringle, H.2011. Genius of the Inca. National Geographic Vol 219 No.4 April 2011.

Soil and Water Conservation Society. 2003. Conservation Implications of Climate

Change : Soil Erosion and Runoff from Cropland. lowa.

Simmons, C.1950. Australia Prepares for a Cycle of Extreme Droughts. In Living
Land.UNCCD. Tudor Rose. Bonn.

Sitton, D.1997. Advanced Agriculture as a Tool Against Desertification. Ben-Gurion

University of the Negev, Be’er Sheva, Israel.

Soil and Water Conservation Society. 2003. Conservation Implications of Climate

Change : Soil Erosion and Runoff from Cropland. lowa.
Storer, J.H. 1953. The Web of Life. Signet, Mentor and Plume Books. New York.

Viriano, F.2017. A Tiny Country Feeds the World. In National Geographic, September
2017. Washington D.C.

UNCCD. 2000. United Nations Convention to Combat Desertification. CCD/99.

France.

UNDP. 1997. Aridity Zones and Dryland Populations. Office to Combat Desertification
and Drought (UNSO) New York.

UNFCC.2002. Convention on Climate Change. GE. 02-01881 October 2002. France.

World Bank.1992. Development and the Environment. World Development Report
1992. Oxford University Press. New York.

World Bank. 2003. Prospects for Irrigated Agriculture. Agriculture and Rural
Development Department. Report No. 26029 Washington, D.C



2-16

46. www.ebd.int/financial/pes/japan-pesforest.pdf. Auduiudi 10 flunaw 2561

47. www.facebook.com. Compost Classroom. AUfuSudi 21 fiugneu 2560.



2-17

2)
d

=) aa a a a 3)
U119 : vsnen Wadlu U1U19 : UIA DUlaTLe

v = ¢ 3 o s o 5)
U1U11? : IU Y1auuINY : UDSLUYN

Uszaranimnisininvuiulafuadaniigludssinasngg

fian ;1) Pringle (2011: 34, 57) 2) www.pinterest.com/pic 3) Franklin (2000: 9)
4) Mcmillan (2018: 82) 5) Klum (2008 : 53)
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moon walls formed from lava stones.

vineyards by means of half-

s : IFAD (1995 : 16)

Uszunalsnisausneaumazinluwansni
9
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v

mstzminldaulunziansiennnn viedeanaeumilavesUssmaAgnziansiein

s lagszuuivien (Drip)

Us2U280IMN15USWI5IN5UN TuUseneAdasea

fian : Sitton (1997 : 1-8)
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NzLans1e Rub’al-khali

LUamAaRINYaINISEaRT

N1510a9 1N NZIaNUNISNULANVDINY

Uszuranwauidenisidunaulunisugnivuuas ICBA 91 glu ausgeusuiadisnd

i1+ ICBA (2004 : 2 ;2012 :2-8)
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Quinoa-1
Ames 13761
1
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AUGNUIANIAS
grafiuih Wuiisy Vswnandwin | seduiiiuinund | Awiiaah Anugldau arugldon| neadudd
thelu Whgrafiugh (31.590.) (n5.na1.) fiszau dauld fouSua | a3 (w.a)
(95.n31.) (8w au.a.) wufn thvin
Un@
Mawiie
1. gfina 26,386 5,716.00 +260.00 316.00 | 13,462.00 9,662.00 1.69 2507
2. &37¢ 13,130 5,722.00 +162.00 260.00 | 9,510.00 6,660.00 1.16 2514
3, faau 2,700 562.00 +285.00 19.00 106.00 102.00 0.18 2515
4. uslans 285 46.90 +352.50 12.30 108.55 92.74 1.98 2526
5. wiinauysalva 1,280 331.00 +396.50 16.00 265.00 243,00 0.73 2528
6. WNMTBANETT 569 202.00 +385.00 11.80 263.00 249.00 1.23 2534
7. umdoathyauay 4,254 1,522.00 +130.00 61.39 939.00 896.00 0.59 2552
8. Anomn 1,275 245.00 +350.20 12.68 170.00 164.00 0.67 2553
saunAmile 8 Taseng 709.17 | 2482355 | 18068.74
NA1ANAY
9. nsziden 1,200 348.00 +87.00 35.00 240.00 200.00 0.57 2524
10. sulaan 534 145.00 +155.00 19.00 160.00 143.00 0.99 2531
11, Vrdnvadns 10,388 2,459.00 +02.00 148.75 960.00 957.00 0.39 2542
s2un1Anane 3 Tasenns 202.75 | 1,360.00 | 1,300.00
Manzdueanideunile
12. ugwg& 297 133.00 +284.00 21.65 166.00 156.00 1.17 2508
13. quainu 12,000 2,526.00 +182.00 410.00 | 2,431.00 1,850.00 0.73 2509
14. §Un 5,960 2,389.00 +162.00 240.00 |  1,980.00 1,880.00 0.79 2512
15. §MgADd 1,430 275.00 +277.00 37.00 314.00 291.00 1.06 2512
16. EINTHUNE 807 177.00 +263.00 13.10 110.00 109.00 0.62 2513
17. @3us3 2,097 1,693.00 +142.20 288.00 | 1,966.00 1,135.00 0.67 2514
18. ginnsad 545 161.00 +759.00 12.00 164.00 127.00 0.79 2515
19. ugwgu 1,100 454.00 +185.00 85.00 520.00 477.00 1.05 2516
20. yauy 454 100.00 +221.00 12.75 141.00 134.00 134 2523
21. Hwvans 666 172.00 +201.00 32.00 135.00 128.00 0.74 2527
22. aangane 487 47.70 +256.50 10.40 98.00 91.00 1.91 2531
23, U304 453 59.00 +240.00 12.75 121.00 118.00 2.00 2534
24. nya 117,000 24,000.00 +108.00 17.00 114.30 44.50 - 2537
25. duwy 601 213.00 +227.00 29.50 275.00 268.00 1.26 2539
26. thenuad 1,310 311.00 +169.50 35.20 102.00 102.00 0.33 2542
27. thehun 53,184 9,190.70 +115.00 18.10 115.62 115.62 - 2547
saunanziueanideanile 16 Tasas 1,274.45 | 8,752.92 | 7,026.12
AAAZIUAN
28. WAINTEAY 2,210 898.00 +99.00 46.50 710.00 643.00 0.72 2509
29. Us1aus 2,029 457.00 +55.00 36.20 391.00 373.00 0.82 2521
30. ATUASUNS 10,880 4,703.00 +180.00 419.00 | 17,745.00 7,480.00 1.59 2523
31. 2%57aensal 3,720 5,519.00 +155.00 388.00 | 8,860.00 5,848.00 1.06 2527
saunrnziuanmile 4 Taseinng 889.70 | 27,706.00 | 14,344.00
Aanzdueen
32. U1nsy 130 45.00 +30.00 15.77 117.00 105.00 2.33 2517
33. vupslanlva 408 216.00 +05.00 22.89 164.00 150.00 0.69 2536
34. papsidn 976 303.00 +63.10 45.40 420.00 390.00 1.29 2544
35. queulsInsva 194 324.00 +110.00 4.94 224.00 220.00 0.68 2548
36. Uszuas 603 284.00 +35.00 39.44 248.00 228.00 0.80 2548
mnARzIUeen 5 1AsiNIg 128.44 1173.00 1093.00
aald
37. U1a 2,080 1,564.00 +115.00 50.90 | 1,454.00 1,194.00 0.76 2524
38. SyuUszan 1,435 2,623.00 +95.00 165.00 | 5,639.00 4,287.00 1.63 2530
sunald 2 Tasenns 21590 | 7,093.00 | 5,481.00
saumeUszne 38 Tasanns 3,420.41 | 70,908.47 | 47,312.86
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A151971 4-36 agUTmaulasnis Yanasuuauin wasiuiivauszmiulasinisvaussmiuruialuguazauianans SuunausruiaAsegiauasdnuuieni

AU
TAsen1svausenuvuia g TassmsvauszmuauInnang saulAsINsvaUsEnIuILIa lngiuazauanans Jausznu
WA .. (1s)
Srwau | Usunesindiusn Gy ad) il J3uns Wi I YSumsunduin G a’)
Tasans Asy Ane. 5,500,940 | YausEnIu wWudn | vauseniu | Tasenns Asy k. 7
(WA9) | wauszvu (1s) @& ad) (1s) (WA9) | vausemu
Aouunum 19 4.00 - 2,756.017 4,904,378 116 233.44 556,649 135 237.44 237.44 5,561,027
atuil 1 (2505-2509) 12 - 13,627.48 934,084 2,449,874 24 113.08 306,144 36 113.08 13,627.48 |  13,740.56 2,756.017
atuil 2 (2510-2514) q 424.12 - 2,161,771 509,532 40 150.75 424,553 a4 574.87 0.00 574.87 934,084
atuil 3 (2515-2519) 10 940.20 9,698.00 2,527,464 1,842,053 32 255.03 319,718 42 1,195.23 9,698.00 | 10,893.23 2,161,771
atuil 4 (2520-2524) 5 522.85 19,149.00 3,276,544 1,408,611 56 20892 | 1,118,854 61 731.77 19,149.00 |  19,880.77 2,527,464
atufl 5 (2525-2529) 15 5361.18 13,090.00 1,378,014 2,763,442 72 319.45 511,102 87 5,680.63 13,090.00 |  18,770.63 3,276,544
atufl 6 (2530-2534) a 67.59 5,639.00 1,858,017 749,044 67 624.83 628,970 71 692.42 5,639.00 6,331.42 1,378,014
atufl 7 (2535-2539) 10 1,026.27 - 1,329,195 1,313,343 79 473.32 544,674 89 1,499.59 - 1,499.59 1,858,017
atuil 8 (2540-2545) 6 817.09 - 1,264,052 648,153 47 660.93 681,042 53 1,478.02 - 1,478.02 1,329,195
atufl 9 (2545-2549) q 579.03 - 842,858 745,716 47 605.95 558,250 51 1,202.98 - 1,202.98 1,303,965
atufl 10 (2550-2554) 3 2,108.95 - 895,817 308,106 49 355.35 534,697 52 2,464.30 - 2,464.30 842,858
atufl 11 (2554-2559) 2 143.98 - | 24,724,772 322,262 105 1,327.26 573,554 107 1,471.24 - 1,471.24 895,817
SoUTeEY 94 | 12,013.26 | 61,203.48 | 73,216.74 | 17,966,566 734 | 5,328.29 | 6,758,206 828 | 17,341.55 | 61,203.48 | 78,545.03 24,724,772
NUBA : wuiaLAsygianardsnuuvisnAatiun 11 1Wudeyal 2555-2558
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aeuii 319013 WuRvauseuu (13)
1 Aeadaumaati 1,111,730
2 amﬁqufﬂé"sﬂw% 4,511,091
3 TasensuAuds 97,224
FaeaY 5,720,045

flun: nsuwaUsEnu (2558: 138)

¥
v a4aA aa

Faiiuiifazaseduiuiivayssmudulisiuau 32,151,646 13 nszane
Wluiuil 75 dsvia duduanifuiiey 28.8 &l
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Useanas 34.04 §1uls ilermiutinanifusnuasiuivaUssnuiifedluagtuasyilviiuas
AusnilAld 102,973 Srugnuiarians wieuszanadesay 52 vesUTinamvilulsuina uazn
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\efidenseaminisinunsvessemelnefifinain 61,860,110 15 Tul w./.2497
uily 149,240,058 Tuw.ei. 2559 T IdEnsiasuuaaileiidensemmemsinumsvassymelnely
AR et
(1.1) MAle
\efideasemisnmisinuaslunimnielugie 63 ¥ Aliuuiiinng
Wasuulasluusiayd Tnglulna. 2497 fidefidonsosmnenisinunssiuiy 3,437,000 15 uazan
Wingaalut i LAswgRaasdanuuisn At 6 (w.a.2530 - 2534) 1y 34,020,778 13
LazanawMERs LAY 32,491,759 13 TuT 2559 nsuiintuveaiiefidenseminisinunsannd
w.f. 2497 S50 W.A.2559 fis1wan 29,054,759 15 FisreaziBunlumisieil 4-45
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MsinwAsany WA, 2497 B9 wA. 2559 s Tiites 6,380,944 15 atfesniinisiiuduvesienae
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U ofidnlst (15) \otigenseaiionsinuns(ls)
2504 174,806,100 66,531,000 °
2510 154,700,000 ~ 82,963,000 °
2516 138,566,875 104,499,000~
2519 124,010,625~ 113,796,000 ”
2521 109,515,000” 116,441,234 *
2525 97,875,000~ 123,586,793 *
2528 94,291,250 ” 128,603,472 "
2531 89,876,875 131,772,759
2532 89,635,625 131,831,185~
2534 85,436,250 * 133,076,188~
2536 83,471,250 131,270,893 ©
2538 82,178,125 132,478,570 °
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AR WNUNRIU \Wanimsugniuaseghandidsy (1,000 13)
v = v dy s [ s o s §73 3 gol s
217 (U1) 8190191 F1TNALAYIEA dua1ULnaY 998 J1auunuu
AouiluNufaLnT W, 2497 37,647 2,772" 606 " 240" 803 " -
WHUTRWI atuft 1 38,619 3,080 1,916 " 621" 776V -
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WHuALN Y atud 2 41,612 " 5175 " 4,138 " 880 " 935 " -
atuf 2 (w.e. 2510-2514)
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atuf 3 (W.e. 2515-2519)

o v A 2) 2) 2) 2) 2) 3)
WHURRILNY aTufl 4 53,465 9,275 7,534 7,282 3,501 69.6
atuf 4 (w.e. 2520-2524)

o v A 2) 2) 2) 2) 2) 3)
WRUARILY aTufl 5 56,171 10,001 10,494 7,726 3,645 332
atuf 5 (W.f. 2525-2529)

o o A 3) 3) 3) 3) 3) 8)
URUARILY aTufl 6 54,324 10,399 10,941 8,820 3,664 615
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o o A 3) 3) 3) 3) 3) 8)
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o o 4) 4) 4) 4) 6) 4)
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o o 4) 4) 4) 4) 6) 4)
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o o 5) 5) 6) 5) 6) 6)
WRURRILY atufl 10 57,386 15,362 6,364 7,623 6,314 3,200
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o o 6) 6) 6) 6) 6) 6)
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o o 7) 7) 7) 7) 7) 7)
WRURRILY atufl 12 58,247 23,340 6,516 9,313 9,860 5,186
atuf 12 (w.A. 2560-2564)

fan: ¥ NBUATHININISNYAT (2517: 47, 52, 76) Y Anauesygiansinens (2548: 2, 9, 17, 31, 55) " InuLATYERINISNYAS (2560: 7, 18, 24, 38, 98)

AinanuAsugianisinums (2530: 15, 38, 46, 83, 104)
Annuesugiansinens (2539: 13, 24, 30, 36, 47)

5) o

FAinnuAsugianisinums (2556: 3, 11, 16)

6) o

8) o

Anauesugianisinuns (2545: 31)

drinnuAsegiansinens (2558: 615, 27, 35, 95)
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Ussanmnslditay _ _ _ dodt (19) _ _ Zawazvoiiiofn
NIALKUD AIANSIUDDINLRENLNUD HN1ANAN AMARNSIUDDN n'lﬂalﬂ U Uszne

ﬁw‘?isqmml,azéw@na%w 4,109,747 5,737,864 4,374,598 1,781,508 1,915,267 17,918,984 5.59
NuThnunsnssu 43,108,066 72,880,137 21,340,815 13,392,288 26,967,883 177,689,189 55.42
11579 44,472 372,095 132,306 101,663 349,550 1,033,086 0.32
w 16,987,130 43,939,799 8,459,898 2,648,354 1,299,644 73,334,825 22.87
il 14,299,652 17,063,771 7,085,102 2,747,765 27,388 41,223,678 12.86
Iidusu 3,416,986 9,834,459 1,777,274 5,112,533 22,727,585 42,868,837 13.37
i 3,455,511 966,435 1,952,411 1,862,516 2,061,557 10,298,430 3.21
lsvyuideo 4,328,655 4,427 108 - - 4,333,190 1.35
anuiinsEedn i 82,898 146,861 1,193,033 789,431 468,549 2,680,772 0.84
Buq (ﬁmmu,vjmﬁn??mﬁmi i) 459,862 552,290 740,683 130,026 33,610 1,916,371 0.60
Nuudonls 55,540,824 18,467,743 14,634,129 4,856,741 12,346,919 105,846,356 33.00
Unauy sl 53,270,089 14,920,735 14,282,211 4,615,066 11,563,648 98,651,749 30.76
ﬂwsaamwﬁuw“ 2,270,735 3,547,008 351,918 241,675 783,271 7,194,607 2.24
Nufumdai 1,629,492 3,685,570 1,469,412 609,751 1,787,301 9,181,526 2.86
Huidamda 1,639,551 4,762,649 1,631,486 847,524 1,179,622 10,060,832 3.13
Mufinedre 1,220,616 3,514,349 1,142,114 640,702 770,860 7,288,641 2.27
ﬁw‘?iejm 203,235 760,541 194,829 109,276 238,516 1,506,397 0.47
Juq (miloaus Uogn3s, aiiies) 215,700 487,759 294,543 97,546 170,246 1,265,794 0.39
59 106,027,680 105,533,963 43,450,440 21,487,812 44,196,992 320,696,887 100.00

i - nsuwaunTin (2559: 1)
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pgnslsAniuainnisanUssanausransvesUsendlng lusuianis w.a. 2583
YBIFTINMUANLNITUNTWAILINTATYIAIALTIAUWVIR (2556: 16) NUTUTEVINTILATINIU
63.864 A 1A Favinfuussoinshud 2553 (nsunisunases, 2556: 1) wazannsaienndssnsiveves
Unun IWned wasuslume Yszannna (. 4 wudnlud 2578 awilussansdnuau 63.4 d1uau
9INN13ANAYSTUIALATRIEATININTedeaa Ty 9videdennin Usyensineazanasann
WA, 2559 Tafiduau 65.93 druay wasaziisruanlngifesiuusznnsTud w.e.2551 (nsunis
UnAses, 2552: 1) lnganasuszunu 2.5 auau

Tudndszrnanuesiufidululuhusaiefuanmsfnuesdidnnuasugia
A3LNEAT (2552: 34) NUINUTEIINTNUATANAIIN 26.353 A1ual 1T 2541/2542 asulnie
22.724 duau Tl 2549/2550

nsanaswesUsznnsineuazUsynnsinunseanani e19ezanusinadureni
froamsfinurhivluowanldtng uiussiuiiddie nsudtamilutiagtu Fadialsdaurinu &
¥nssudv uasdilniiduvinfu Inefideyadsnanlidaiauidsuauundesiiosds feyalusdin
1NN1581529989n5UNTUNATBINTENT1NMIalne Tul 2547 wuandidiuau 1.303 a1usne
(nsuni1sunAsey, 2551: 1) LLaz%’mﬂammmﬁ%umLﬁau;ﬂ%ﬁauﬁwﬁu fisn891une
AuznsTunsuleuefinuuwisni Wetudl 2 flureu 2559 definistunsdeuiidrtnaunisufsy
Finwiioinunsnssuiisiuau 372,036 579 wavnsuRiay 28,386 518 SIanuA 400,422 578
(AasznIsuMsUlEuIe TR R, 2559; 23)

A15197 4-49 USTBINT AMUNUILUY KaLALRAERaNAUVBIUTEWALNY 5213190 W.A. 2497 - Un.A. 2559

Sn Uszang AMUNUILLUY wdefinuneUszma ° | wwdsamsfivanzaunisineas
o (8unw) (AU/A5.N8.) (ls/aw) (ls/au)
2497 " 20.153 39.20 15.91 8.36
2503 26.257 51.10 12.21 6.42
2510 32.468 63.28 9.87 5.19
25157 38.359 74.76 836 439
25207 44.272 86.28 7.24 3.80
2525 " 48.846 95.20 6.56 3.45
2530 ¥ 53.873 104.99 5.95 3.12
25357 57.788 112,62 5504 291
2540 60.816 11852 527 277
2545" 62.799 122.39 5.11 2.68
2550 " 63.038 122.85 5.08 2.67
2555 64.45 125.61 4.97 261
2557 7 65.12 126.92 4.92 2.58
2559 K 65.93 128.49 4.86 2.55
fan Y NBALATWEAINTAYAT (2499: 129) Y nsumsunases (2551: 1) nsumsunases (2560: 1)
? gnauadnuwdend (2514: 40) Y nsumsunases (2556: 1) ° iifediuszmelng 320,696,950 13 (513,115 mssilatums)
¥ drtinnuaduend (2534: 23) ? sumsdnases (2557: 1) fiRufiuansausionisinuns 168,512,635 19

(5) NMATITHERIUNITAIlAENTaUUIAA DPSIR Tadads 5 Usens As (1) Uade
TuiAfiou (2) AMUNARY (3) AN (4) Nanseny kag (5) MInavaues lnellseavidenluzun 4-23
LATAISIN 4-50
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Driver (D)
Uadudunfou

v

- M ANTUVRIUTEING
- YAy (Mslnaw/nsiionsesnau)

- Wlsvesglumsianniuiiane

- UlueUDIsEAUNISNYAS

- MIVYILFITBIFUNALATYFA

- msm?auLLﬂanﬁmmﬂ/ﬁaﬂﬁa

- yuimddnanieasesiifunumsing
- MIkIuAUANYRITalan

- FTA.

- MawAsundasmsuilon

- STUUNSVILAUA NN

'

Pressure (P)
ANNAAY

- AnudoInsRuYiAY
- AufINsTRuTesFUNMITEEF M BAT gAY
(Y gAEVNTIL Vioalied mav)
- udesmsthifiomsinunas
- Yosfiudeidn
- Uosfunutmmniianiionsesiiaulne
- wisnunusasfumsWAsuLasgionme
- FIAAUALAYATANAN
- MIUFUURAUNNEUAINEAT/AAAUUNITHER
- AUABINITOINNS

State (S)
AMATN

- fiRumzauiiensnunsanas

- audeninsuvesiinuiiensinunsiesnmenn Sraanuazied]
- MSPLANTINABYDIAU

- funau

- fothvsgnniouarSudainiulssads

- GDP #91LNuAsanad

- pfaSoununsiindy

- \nwnsnsiiniia

- ﬁﬁuﬁmmqﬁu

Response (R)
N1INBUETUDY

A afn
- M3UseiusIAT / Suinih
- atfuayuladenisudn
- atluayURYaImY
- Usulaseasamil
- m3een ngyseileu lunsuims
- famsfiuionninuns
- meyFnuAuazi
- M3Usulseingesiu
- M3daiiAurifu
- mMsanenenmAlulagnIsNun
- fulsviemsduasesiufiiioniainuns
- Mauitymmaiiidudiensnuns
- Mmatlsfuseanidnanionsesiiu
- M5AUAIIRE
UIAR
- gnSAERIIRA 20 U
- wnnUsUUsEma
- gysmaninsuImsiamst
- gVSMANSINYATHAZANNTOl
- WleniemsuimsiamsfiauLasnnensiu

- LLNULLﬂJlUVI‘JEN%’Uﬂ’I‘JLﬂaﬂuuﬂaﬂgﬁ@’m’]ﬁ

Impact (1)
Wansenu

¥
o A A

- ngl,aawuw?’immzamﬁamsmﬂym
- finuion1sinuasieudedivsy
- Funumsndngstu

- HARAANINSINYASIEMEIINABAUR
- NARARNITINYRTANAY

- elfveanunsnsanas

- asweiiazadluiunazunasi

- flanudauddlunstensesiinu

- fhenRdandeasesiinu

- AANTINVBUNYATNT

- pusfuAIINSHBNISNEAS

UMl 4-23 nsAleszviaaiunsalnsineasinelaensauuuifa DPSIR
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Jaduduindou AYUNANY AN NANIENU N1IABUEUDY
Driver (D) Pressure (P) State (S) Impact (1) Response (R)
1. M3inveUszyIng anudaannsiiauiiofanssudineg | Uszuins (w..2559) nsnauauasiuafin
- Usgynsive - fiotjonde - Usznnslne (65.931 &uaw)” - MsUseusian / Sudd
- ULSHRUANYIA - PifuvinAu - US9LA9YR (1.4 Fruan)” - atuayuladenisndn
- tvieadien - Tassadnaitugu - dvisaiteasnemna (32 duaw)” - atfuayuiRuamu
- ANUADINNTONNS « ety - JSulaseadrani
- sutszanadlunsaidiunssesiu - mseen ng/suidou lumsuims
AYINABINTS - famsiifuiiensinyms
2. gymitu - SnwaunavessruLinAves nsldiify nsldiify - meyindhunaz
2.1 JygwnnsTlditau Useine - imsinwasuuiigedu 8.6 d1uls” - Pfudoslnsuannsyzdng - msdadifiwiiu
- Fmanunsuuiuigedy - 1ieiniiualedunsd - yziaimangvesiu 108 s’ Wanangvesiu - mamevenmalulagnisinuns

- ImsUTuUTIeAu
- geydeiuninensnIsuTvINgay

2.2 Ugyvmsiisnsesitiu
A3Finurhiu
~nssudns
- mswhfinufienuasnssy

- geyeiuninunsnIsy

ABIN1TNAUINAY

- funau

- ANUBANANYTAIANAT

- flonawenefupsAuLAL

- gjigL?ﬁaﬁuﬁmwmsﬂssmﬁmmsau

nsiensasiiny

- 3nssuans 412,632 58"
- 'I5hduvinfu 400,422518"
- @il 29 dls”

- ANUGANANYINIURIRUANSY

- gjigL?ﬁaﬁuﬁﬁmmzaw{amimm
TUiiloRanssuuennsinens

- Auduillenavenadiluna
prTusanidaunile

nsfiensasiiau

- TAUEITENINT I TUNUIY
¥04¥5 MnMseniesiinuviiu

- Faudasgmhaivesiifiudugion
AuileinunsnssuluiFesssozinm
waLANY

- fulsvensdunsesituiiiio
NTNYAT

- Msuffymmaiduiiensinuns
- mstestussmninuntensesiinu
- M3AUATTINE
n1snavaUadluBUIAN

1. wnuntiunmsinguiduile
NYATNTIN W.A.2560-2579
(uAnauz3guUss Yuil 6 Squieu 2560)

2. unuisiunsesiunsdsuntas
anngiienna
WA, 2558-2593 (AR STUIUAT
Fuil 14 nsngnAw 2558)

3. wRusdunuAdguinisvinany
ninensthlsl nmsyngniifuvessy
NFUTMTIANIITNTNYINTTIIUVA
0g19848u
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A151991 4-50 N15IATITAENIUNITAINITINEAS Iewsazladenuszuu DPSIR (#a)

Uawduinfou
Driver (D)

AUNAAY
Pressure (P)

AN
State (S)

WNaNIENU
Impact (1)

N1INDUEIUDN
Response (R)

3. ulsunsigluntswmuniiuiiame

- Tassmsiannmeilmeianiang fusen
(ESB)

- lassmsiaussideuasygiania
nziueen (EEQ)

- ANAUILATYFRITAYIELAY (SEZ)

Foennsitauile

- adgnannnsy

- fingonde

- anydoiiufinunsns

uo

ulgurgvasiglumsnaniuiianie

- Tassmsiaunnsilogianiang fusen (ESQ)
¥ituiignanunss 1,077,740 157
- LUALFITWENAV YA (SEZ)

\lef 3,887,500 15"

- suiflsarsyghaniangJusen (EEQ)
i11)

el 30,000 13
“@ndlug Juiufinunsnsu”

ulsuneiglumsiaunituiiuaniz
- aydeiuiimanuesluide
neasnliaugrainnssuaslseu
gNAMNTTY

- lPUaR©¥INNIAGAFINNTTY

W nsalinUANe

4. WlBuBYaLTFAIUNISNEAT
- BN
- mvssfummdminaidodnd
- msllunuFsuiifuiiendanszualuin
NNWANUAL

- vgeuilagyngnUiled
- geyeiuninunsnIsy

ulgungvasigiunisinens

- maveneiuivgnenemauiisnn 12,52 dwls
Tul 2545 1T 2334 &1l Wi 2560 “ogflu
fuiivlsl 0.5 Ewils”

- msUsstunadrilnavhligeydoiui

Wl 1wy 2.1 Huditilfanas 769,940l3 90
w.el. 2550 90 wel. 2559

- gjiyL?ﬁaﬁuﬁLﬂwmiﬂssﬂumﬂﬁgﬂﬁaulﬁawam
Tihanndssuan’”

ulgungvasigiunisinens

- fuittliufigegnungninaiznis
Usgiusiandnalng 2.4

1nds 769,940 13

5. N13UY18A25DITUNAATEFND
~Tnssadsitugu

- fingonde

- flaugnanvinssa/lssnugaannnIsu
- awneavl

P2
A A

- geyeiuninensnIsy

N135995UNTTVYILAIMAUATHFN

- luiidurherniee sunu 47,183 15"
- NIVIANUHUAY

- IV HYUUN

- aygnannnsy

- IssugRanmnssu

¢ 7
- gununaan 256 auy

N13Y818A25895UNALATEFAD

- anydeiiufinunsnss 10
Tassadaitugiu flegends dau
9RaAMNTIH 15INULAAMNTIH
aununaanvas

- HARAANNNTINYATIEEMEANGY
ftfuaznsiasuudasgiionnie

- fununslifiauiionswangtu
mnmsdamuvas

(NDTUULATNTENTI
NNEINTETTIUVIRUATAIINERL
Usemald¥udl 6 dsneu 2557

4. gysmansmsvimsianisth wa.
2558-2569 ARy Fguund Juil 7
NOWAIAU 2558)

5. gnsmanfinyasuLazavnIalsey
20 U W.A. 2560-2579 (NFENTIUNYAT
uazannyal, )

6. ($19) ulsuenmsuimsdamsiinu
wazNINEINTAY
(WRnuznsTuMUlsueRiuLied
Fuil 6 nuaus 2560)
JolaUOAMESTILNS

7. (379) Wz UyQR
AnuznIsumMule e LA
wa. . (uRnuz¥giues Yuil 20
UN31A3 2560)08lusEninansiansn
YosanUAvygjauwina

8. unumsUFFUUsEINA Fudl 7 -
NNEINTOTTUVIAUAYAINERL (U
Aoz SguuA3 Yufl 15 Aamnau 2560)
aglusgninginiiunisves
ANENSTUNNTUNFUUTEINA

9. gseaniuAszey 20 U fudl 5
nsafamsiulaunuamiaidu
finsfiudswandou
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A151991 4-50 NI5AATITAEAIUNTAINITINEAS INBAazUIBAIUTEUU DPSIR (sia)

Uawduinfou AUNAAY

Driver (D) Pressure (P)

AN
State (S)

WNaNIENU
Impact (1)

N1INDUEIUDN
Response (R)

6. nsiwasuulawionia/wasienda - UsgAnSammslanauanas

n1swasuuUagilonia

- s (2554, 2559, 2560)
- ABuds (2558)

- Yostusfeiidinignnisuasdouea
- USUAILAZUIIIMINANIZNUANINANT

¥ ~ Y Y 18)
- 19 WAL 2554 @eme 1.4 a1uauuIn
- AYUAY WA, 2558 LEEYNY 1 WANAIUUN

Waguulasienne
- ANUSTLAINIDINT

- MIVRUAAULN

Y 3(19)
au A

“posasuleaniudeiviuagidesesiuns
wWaguulaagiennia”

- ManaauLiensnunseglutlagiu 48,961

- nuAsnsinsuANMEeeandy
waauazanngy

- fanudemeanngnnded 2554
@ a v v

Wuldu 1.4 dwduum

- fianudemeanndenast 2558

1 UauaIuum

- ASENURBAINIIUAIIIDINNS

7. yudwmnddhunfensesitiulne
- AAANANNSHE fiulne
- ienfaniifuiieinunsnssy

- AenRamuinIsinens

- AvSvesinenilunisiensesfinuny

ngvaneg

- Yosruyuidunddninienses

£ a v A aa
Nudmnddianieasesaulng
- finpanuedaniunindlunanudnning
N

- finenA MmN sHdamrin
222)
NEYIUYS
- AuRtiansionsesniau dudiunamuly
23)
Usznelng

' a 1 da A o ‘:4' ] 21
= ANV INAULNDNINTITEAWATN . bYBITY

)

nuihunddnndeasesiinule

- anansadefifundizedidu
lassnsiauedmsuming

- fimsuftRiiRangnsvesined
- fadnseunsesiifulng

i :
Y nsunsunasas (2560: 1)
? griinauddansevsamsiaunduuazanusiuasesyed (2559: 1)
¥ nsumsvienidien (2560: 1)
Y uRnaurSguusd Yuil 7 nsngreu 2558
¥ nswiuniinu (2543: 37)
¥ angnssumsuloniefiiuuisni (2559: 23)
" anugnssunsulounefiauusieni2ss: 23)
¥ drtfnauiesyganiainums (2560: 180)
¥ uRnaurSguusd Yuil 25 wgadniou 2523
9 grtnauenenssumaRaunmalasysiauardinuuiend (25590: 3)

1) o o o a @ ' a
A1inUANENTINMSHAILINSLATEENUATFIALLUIYIR (25590: 1)

? drinauasygiamainens (2560: 95)
¥ fsgnsraumalng (2560: 4)

¥ nsuanniia (2550: 2 ; 2559: 2)

2 Tnasiypad $uit 5 nuanviug 2560

9 Asunsrudaniennia (2550; 1-3)

" guddeyaedanduming (2559: 160)
¥ Fousiu fauu3snty (2558: 4)

 ngviyu (2559: 1)

22) :
mgronline.com.local

> Ranawaraha and Chomchan (2014: 6)

19) ° a o o H
ANZNITUNSMUUALLEUIELAZ USUITNISIANITNSNEINTUN (2558: 2-18)

0 panevdnnindusisssmalne (2557 1-2)
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11.

12.

13.

14.

15.

16.
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LONEATD19D

- NFUNTVUAMIBINA. 2550. UYTUsAUTUNTWEIFUYIIOIN ALY 26 U349 YaINTUNTTYUFINI

27774, NTUNN (LBNATONFNUN).

. NSUNIVIRAWIE. 2560. F14uUnviasig I lulssmalng TsunauayyIn

W.A. 2550-2559.

. NSUNTUNATEN. 2551, FIWIUYSEYINSUENTIDIEIIUSEINA LHOUSUINAY 2550,
NSUNTUNATEN. 2552, SIWIUYSTYINSUENTIDIEIIUSEINA LHOUSUINAY 2551,
. NSUNTUNATEN. 2550, FIWIUYSTYINSUENTIDIIIUSEINA LHOUSUINAY 2553,
- NSUNTUNATEN. 2556, TIWIUYSTYINSUENTIIDIEIIUSEINA LHOUSUINAY 2555,
- NSUNTUNATEN. 2557. FIWIUYSTYINSUENTIIDIEIIUSEINA LHOUSUINAY 2556,
- NSUNTUNATEN. 2560. TIWIUYSTYINSUENTIIDIEIIUSEANA LHOUSUINAY 2559,

- fudum TAeseEnua oues dsgsnd YAnG 2eumn algna nIwdsy wardas Unuuina.

2558. imAssun siaiugd 1 lwadesdniludsamalye. auns drauum Jgeviml
WIWOUINY UTTAUBNT. A0 UATIANDILUIYIA.

Aans USUNINA N BYSEN. 2538. TYNINITONGNUASHANTENY : NFEIYINY 0.ARBNATY
2. Auwawys. lenansUsznounsussgudinn Besfiamnansdanisiuiioydntves
Uszmelngluanissunih dnlasanusiuilovasaudinausuiumansyuuwiaginig
OluasiUTTin unTinerdoinuesmans lasinsiun@inuazsssund wasyadsduung
afles Yuil 22-23 ey 2538 a Tsausu@niin Saesn wnen.

nsuvausEU. 2558, Jayaarsaumalasinisvayseniy Useirl 2557.
NuYaUsENIU. 2559. URUUNNITIAFUIAY T189uRTUgAIe. drinnudngunfuna.
nsuvausEnl. 2560. 7189151 2560.

nsudhlil. 2525. lasnrsusudsetasauuniard lugungdrudald nesdanisiiudiasu
W,

nsutnldl. 2527. lasantseanuilsdeayqnlvidnsviinudansia (ann.) luenarsusznaunis
a o Sada o A a ¢ 1y
dusunses uleurenislduasnssudnsnau Jui 13 dguigu 2527, auduszanunsimun
VUUNUIIYF F11INNUAMENTTUNTARIUINISLATUFNALALTIAUUI VIR,

nsuUlsl. 253an. adaTlef 2534, www.forestinfo.forest.co.th AUduiufl 14 Wwwney 2558.
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18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
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nsuUldl. 2534v. Ursagsa 5 99udn NanzIuean. aaviTudaiUnasdans.
nsuUlsl. 2539. aBATlef 2539, www.forestinfo forest.go.th Hudutufi 12 wwneu 2558,
skl 2544, gBAUAl 2544, www.forestinfo.forest.go.th AufuSudl 12 Wwewu 2558,

AsuUlsl. 2550. www.forestinfo.forest.go.th ufiusudl 7 flunau 2558.

_nsuUnlel. 2558n. n15aan15ULIgEY. LonNaNSIaURBAMNENISUNITULEUNENALLAIBRtUNNS

Uspunseil 1/2558 uil 19 funew 2558

nsuhldl. 2558%. unagUsFmsugusms lasanssavindayaanmituitinldl ¥ w.a. 2556-2557.
dindansnauuilel.

nsutlsl. 2560. it i Tudsemalng. www.forest.info.co.th FUfu 10 AL 2560,

nsutlel. 2561. #aavlsd w.A. 2560.

NIUUTENANATIEN. 2528. NUNIE AIEY TEU NEITUNITANTUIIITANTI1NAUDY NBY
DEHGERNANGER

NSUUSTINAWATIEN. 2535. HNULBIUNNITOSUANINEANFTNAUBIAUUT 1 W.A. 2535,
N99UALASIAULDI.

NIUNAW. 2544. SIUNYVIENUNEIAUAAY 100 U nsuffu 17 nuawus 2544,

NSUNA. 2560. Usurasanarsanslunaunivsemna aausisuaanlaunnsausn (2444) 84
NOUALYITY 2560. NGUTOLAUATATA NBIUNUIIL.

nsuNSneInssIil. 2548. Yuiinignisaldvaauuasaruieniennatunielulssina
«NIN WA 2531-Uagi.

f4 ]
v A

nsuniweInsun. 2559. asUnsUseynaaiznTsuNISNIWEINSUIUYIYIA ATIT 1/2559.
Uil 11 4n31AY 2559.

NTULNUNNINS. 2521. Wil9da9 Nw.0306/20168 a43uil 135431A3 2521 (509YaNsIULHan
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