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# # 5973374025 : MAJOR LANDSCAPE ARCHITECTURE

KEYWORDS: PADDY FIELDS / ECOSYSTEM SERVICES / HOUSEHOLD ECONOMY /

COMMUNAL ECONOMY
SUPARUK PONGRUANGRIT: ECOSYSTEM SERVICES OF PADDY FIELDS IN ISAN A
CASE STUDY OF BAN PONNGAM, TAMBON PONNGAM, AMPHOE KOSUMPISAI,
MAHASARAKHAM PROVINCE. ADVISOR: DANAI THAITAKOO, Ph.D., 133 pp.

This research aims to study the landscape ecology, and ecological services
of rice fields in order to explore the benefits of rice field towards human well-being
and to propose the sustainable rural development guidelines. The study was
conducted by collecting the site data, Ban Ponngam, Tambon Ponngam, Amphoe
Kosumpisai Mahasarakham Province, site observation including participate and non-
participate observation, and also interview to compare and identify differences of

ecological services between rain fed paddy field and irrigated paddy field.

It was found that both types of rice field are different in term of processes
and ecological services. The process of rain fed paddy field harmonize with the
dynamics of dry and wet landscape ecology which preserve the diversity of
ecological services toward human livings. On the other hand, the process of irrigated
paddy field does not harmonize with the dynamics of landscape ecology resulting
the decrease of ecological service’s diversity. The conclusion is the rain fed paddy
field, which harmonize with the dynamics of landscape ecology, provides more
benefits and diversity of ecological services towards human living comparing to the

irricated paddy field.

Department:  Landscape Architecture  Student's Signature

Field of Study: Landscape Architecture  Advisor's Signature
Academic Year: 2017
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- Nnuflaseaiaiugudides (Green Infrastructure) eviadudla

wazdunlassaiagiinasuiungu)danuinig

- vguanuduiusvesdnvuziazUadulugiitiae (Land-forming
factors and attributes and their interrelation) \fie@nwAINELS
serinauywduarasAusenaulugiiiie
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~ f1AU3n15 (Ecosystem  services) wiavinanudladinaunisuay
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~ s3uuUdinAu917 (Rice Field Ecosystem) wiavarandlamiudusiug
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1.7.1.3 nufiloaunvuun

- nsWaLruUN (Rural Development) iefnwinisifindneninlunis
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-~ msWaunegnedsiiu (Sustainable  Development) Liia@nwnasld
n3wginsuazndsnuliiAauselenigsan nsifinanuvainuatonis

Fanmiluinui nsdnnsauestugury anusudenuluguy

- WASEEAARSAEILATNIIHRILILWITNA  LieAnwkuINIsEienIy
gAuANY N UANBIANUARINTYRIY B lnelilviaesTIUYA TN
n1s¥anisdunisnanuasuilanaielassuuiAsygianeaunanu
GHRIPELRH

A ] A

- vgeUaauausalunisnevauewen1sudsulUasluguun (Rural

Resilience) ieiinlafsdnanmyesuywdnazegiunisiuasuiamia
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1.7.3

1.7.1.4 35015398

- Msdanan1salituil (Field Observations) tiiefiudeyaluiiuiisienis
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119717 (Rice Fields) PUBD
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(Ecosystem Services)
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Economy)
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Economy)
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2.1 nguifiugiuyienudilagitne

2.1.1 nouiilnainel (Landscape ecology)
2.1.2 vuilassad1eiiugndides (Green Infrastructure)
2.2 nquiiievhanudiladnauinslundn
2.2.1 szuvilnetnunInssu (Agriculture Ecosystem)
2.2.2 5¥UuillIAuNd1) (Rice Field Ecosystem)
2.2.3 \ATWgNYUYY
2.2.4 \pI5ugNanTIToU
2.3 nquiileviaunvuum
2.3.1 M3RuIvUUn (Rural Development)
2.3.2 mMsuIag1adeBu (Sustainable Development)
2.3.3 LAsugAansAdeasNITRLILUITNA
234 mwﬁ%ﬂmwmmmmiumsmauauawiaﬂmﬂﬁlammaﬂusuuw (Rural
Resilience)
2.4 WWIARANWIBNIITY
2.4.1 M35839815797u7 (Field Observations)
2.4.2 MIdUABalTan (In-depth Interview)
2.5 AdeALITes
2.5.1 Ecosystem services by paddy fields as substitutes of natural
wetlands in Japan (Natuhara 2013)
2.5.2 Socio-ecological Systems in Paddy-Dominated Landscapes in

Asian Monsoon (Saito and Ichikawa 2014)



2.5.3 Biodiversity Conservation in Rice Paddies in China (Luo 2014)

2.5.4 Rice Fields Ecology in Northeastern Thailand (Heckman 1979)
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iiatauakuziuIn AU Tagldnguinsiaunsuun nsiaweg1edsty insugaans

AeazNITNAUILUITNA

2.1 wqufituguiierianuidilegife

mwj Anenendungudiievhenudilaluguuuu aaddszneu nszuiuns

¥ o w

d‘ aa d‘ o 1 éJQJ aa
Noula HASURINNAYBINUULIFA Lwauﬂﬂiﬁumimﬂjawmmammunmmzmzmums

(% ' (%
aa v 1

MmAnvulunuNAnYY wag Turner (1989) NaI3MmMgufUdiiviaudiladaiunly

=

amnfrsuazuanszvuludsiiufiveusiasuil dadefidamaliniuszsinaunnseiy

L a 6’5 Y a =< a
AMUNUNIUVDINTEUIUNTTNNEIIUYIH UBNIINUU Barnes (2000) imaﬁmammwg
=

aa 2 = o v U A a £ aa a da £ v
QMUL’J?‘ Ao ﬂ’]iﬂﬂ“@’ﬂﬂiﬂﬁiqﬂ UNUINUAUIN Wa’JGW]LﬂWGUUFLUQNUL'Jﬂ FIAINLNAVUAIU

v L3

Duanuduiuslusssumafidtadedis 9 Wusadmue sawdensfnwufduiug
SenInayuduar e

2.1.1.1 Tas9a$1993ltiian (Landscape Structure)
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n1sfnwilassasiagiiviedineoriiaiuidilalunmsiuveeg
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aaq a Y v o v o aa o &
noungitesiunsiaradilalasaiaiine fall

= ¥ aa
nQuflAseaiegiiiag

Y
Forman and Godron (1986) na1vinlaseaiagiiiiim vuneia dnwae

aAUsENoUNIINMEA NUasiitag tnainanndadouasnszuiunisnng q Ndaweg
Tianwaznenignmilanuuanaeiuesnly wag Tumer  (1989) nNa11a

Tassadragfidnmduauduiusiduendnvalludeiuiivosudagiud n1s

' '
N v W [y a

38 karvlinredllTinnduiusiuiun waryreliaunsausdsuuuuves
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v [d S =

1) fugfifing (Patches) udtufinidnvazduiiu Fesznoumessiusznoy
voanilianidnuurlndlfeaiueg suiulaedveuiuaiundaay (Forman
and Godron 1986 §1afislu yeis1 1519393060 2555) wusiugiifuanldidu
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- Disturbance  patches  LUuufiNigNIUNILIINGITUYIANIDIINEITIN
Usenaulumie nunsnssy ksl n1swaundiad wazaniwenie

- Remnant patches \Jufiufinwimdniignsunuainiufivwialnglaeseu

Fenuniisuiuunsgnsuniug 9

(% '
Il ]

- Environment resource patches [ufiunduuvamsneinssssuiuay

= o 3 ' & Ad v | ! WA ¢ o
fiananualvasudariunnuana1eiy W Yimg Uifgauauyseluumiing,
& A 5 < v

wungulungianse 1Wuay

- Introduced patches Uununignldlaeuysd lauwnnuinensnssuwas
Wuagende

¥ '
] = A = o

Wumaansaniifive (Corridor) fie Wudeusegiianisludegiitne

LY Y & a

wile dmsuaddalddudunidunisidunis venandudaduuvasiioy

v

o a aaa a LY L [ 14 a aaa 1 [
91fyYedlTIn U dauardudunuiteeiudylnivaddin uwiadu 4

UKV figil

- WunudeuseniilaAwuuLdy (Line corridors) lala auw nasu

[% (%

vl g udauInulyl (Hedgerows) nulaluiuninunsnssu

'
a Adada o aa

NTONUNSITUVIA Laetdutdun19d 1 usSuaiTIna159390 way
waoude (Forman and Godron 1986 814ty YA 15780434
INM 2555)
v N ] aa . . A A v
- Wunmadeudaniiinaluukau (Strip corridors) Ag dA11nI

AUULAUANTS 9UTENDUAYAUNAINTANENITIATNALINATN

1%
Y

1 & a Y] A | aAad ao | a v
WUSDDNLUY 2 SNWUY AD LEUNILYDUADNUNUNAININEILINGDLU

lagsau wariufgenInduindeulagsey (Forman and Godron
1986 91909l yAs d1519YL39306 2555)

- EUMABNsegTlIALUUA15S (Stream  corridors) A LEUNT

(% (%

LW aumpURINYHUTAINLUILIEIE1515 wanandudainnig

AuANdY NM3lraisuveauwsss nsivavedt Fuduniaiouse

¥
v o

piifnAuUas1siiTuiiiiunsessuiiseu q dae saudady
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LUINTIVLABNISAALYIENINAYUSIUSNUN (Forman  and

Godron 1986 919islu YAT1 15750139307 2555)

9

- dumadendegidniauuulasetig (Network  corridors) Ag
ANudURuSUREUNLTousalaeousaiuldulasIne (Forman

and Godron 1986 919fi4bu shue dnsgeual 2559)

17 i
A v =

3) Nugiilvae (Matrix) fe Huglifnaideuderiululaswienitwdiiagn

q

Usenaumerugiilag Lagiduniadouseniiiing (Forman and Godron

1986 91909l YAs d1579Y39306 2555)

patch —

matrix

corridor

JUN 2- 2 wansosAUsEnauMInRITAmuNg wiQiiieine,
7w Stream corridor restoration (The Federal Interagency Stream Restoration Working Group

2001)

=

a aa ° Y I3 4'
ﬁ]’]ﬂ‘I/IE]‘UJ;JQlIUL’JﬂLWE’]VI'WTJ’]EJL“U']ELQEULLUU 23AUIYNBY LQ@UIGULLaS

Todnfinveiiting fulingufanuduiusvesdnunziardadelugidimiien

AU IR UL USVDITEUUSTTUTR el
nguaudunusvasdinuwazuastadelugiitivaa (Land-forming  factors
and attributes and their interrelation)

Zonneveld  (1989) a3unefisAruieitesvesszuusssuvd 1Hu

anuduiuslunaneiuaziinuduiusivlasadigiine fe Wussduszney

v 6§ o 6 s

99952 UUTIABUUBIATIN TIUTENBUMIY U1 ANINDINTIA NUWUS §917 UUwe Ay

9 9

i ssaldugnu et lUAnwfsenuduiusseninay vduaresdusenoulugl

[

Td A8luAIUFURNUSHUUDIAINIUTLNDUAEANUFUNUS AN DEUD Y
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29AUTENDU bTU AIUFUNUSNINIEAIN ANUFUNUSNIAT NTZUIUAITNIY

'
ad a

555U 1RMANTU IneiUaden19555u1RuNAe989 sulUfeANuAeIT84

5N UUTNATUNYBINAIINTYITUUAEN TEUINNTN NG TTUYIA

CLIMATE
macro and micro

<— JNIL—

- FAUN
LANDFORM ) \ y A

__ B A
\ il v

JUN 2- 3 wanspuduiusvesinuasuazUadelugiiine

#i11: The land unit - A fundamental concept in landscape ecology (Zonneveld 1989)

2.1.1.2 U%Uﬂwwﬁ'\ﬁgﬁﬁnﬂ (Landscape Function)
unumvthlugiiiliie nuede nsguiunsuazsUduiusaig q ves
a d' a d’{ aa [ I [ 1y a
szuviinanintulugiine lnguseneuiudunszuiunsiasauduiuslugd
ﬁnﬁﬁﬂﬁlﬁmLﬂué’ﬂwmmmgﬁﬁnﬂ WU NSWANLUASUAIENDANTIINULAY
A15971915 NNSLARBUENLANYNYBIUTEYINT (Forman and Godron 1986 91490idlu

YAT1 d190393RA 2555) Faunummihfigiineuseneunis
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a

1) unumminluguegudn (Production  Function) A AI11a11150tUN"S

NAND1MTUTENSNEINT FUTULraINS I UF NS UFETIN

[ ' (% '
=] ) Iy I

2) UNUIMNTNNtUgIUERUTTEITUAIINABINTIUTINUN (Carrying Function)

(%

Ao Nugulun1ssessuRansTuveILYLd
3) unumnihntuguegAIuax (Regulation Function) Aa MifAIUANAILA
Reoulvvaenszuiunsiiny wazhiiinanuaunalun it

4) unummthilugiuegiusuanansauna (Information  Function) Ae N3

Y

BIAAIUIUANYBEIIINNITUTUMAY LU aunTemIans Ine1aans uwag
UseiRmmans

2.1.1.3 wainvae)iitian (Landscape Dynamic)

' (%
= a = 1

Ao n1sdsuwlasiiinannszuIunslugiinagaintuegnasniial

Y

ludnuaer09995 Ingszaun1sildsunuasued iuladeuaznseuiun1snis
535UYIANUANAAY (Forman and Godron 1986 814ty slud dnsmus
2559) FufaNansEnuIINAITUAYULUAINUNTRANA19TY (Barnes 2000) 1ol

sulasunUauinduy dnalnlaseastawasninnvssnidnaeiaudsuwladldlu

Y

'
b % aa

U1992969a1 (Turner  1989) nrstlasundaududadenvinlnasdidindesiinng

JSumiiasnavauasnisiasunladlulmazyiaian

2.1.2 nnufjlaseasienug udilen (Green infrastructure)

lAeasaiugUEeT vaneta LASeU18YRIFgIUGTTUYIARALAIETIUIA LakA

1% '
=) aa

WunAde? wi newau lnenszaneduaziteusanuyuy vyuiu Wes a1wsanan
lprinesrusenauimnaniifelassasnanugudifen Fauiniin1sunumasnIsInn15e81e
Wazauannsainlilassadisiugiudiledddnonimiasidulsslovidouywd
(Landscape Institute 2013 9198511 uAMT Fade 2558) way Austin (2014) na1191
lassaseiiugudidednelassaiagiidnailidnauinislunissessudinuyed lagd
[ [ [ 1 o v o LY ! A a X aa 1%
anvauriululassignienin imidinsessussuusng q maadulugiidneg lagln
Usrlovddouywduaziiiling iesesfumaldsuulasiiindulugiiineg ielviia

Usglevusiauyue (Benedict and Edward 2000)
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Usglovivaslassadeiugudiden
Landscape Institute (2013) $nsfislu aufins Tt (2558) nanadalseleives
Tnssadeiiugudiden doil
Fruntsdanisin Tssadeiugudidenannsnansandviaale Tnens

UaselvidlvaBunusssuviiasgauuazinlanu U Nungun wagisu
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a a

N133U3NUVRIYNYY (Sense  of  place) LazluTNT Qe 1UVBIYUYY

(Community spirit) @ansaasieselsanmaduunasiesdneale

ugunn lassassiiuguddedmadouyudiugunmuazannuilue

Aa 1 & Ao o o w Aa ' v
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ALAINNTOIUNITNENIINNTTUIUNNTEITUYIF SeuuNugIumalvinliuy wdlininy

[ P

JuagNalusmuaniniinasy daauiaziAsegna (Ranganathan et al. 2008 &149dialy,

Y

YATY @19190439904 2555) TaAuinisinatswunAndalasun1siauniadl

9

FIUYDINIANTYIN

Daily  (1997) 91siislu o5nua Hazuui (2560) lalnllenuvestdinAuinig Ao
niwensiuguivinl AT indsseglé sioun Groot and Ramakrishnan (2005) 814ifs
Tu esnua fazuuii (2560) nanriwinennsiugiu fo unummihfivesszuuiinauass
nsfnduunlasduunnuingussasdlunisinldlddanisnineins nissiuuni
annsoihluldlunmsussiiuauavesdanndesluiBaasugmansle amnsodwun

UNUIMNTNNV0952uUTNALe 4 Ussinneail

1) n13AIUAN (Regulation  Functions) inthfiatuay A1vuniieulyves

nsrvIunsvsindulugiinalaraIuaNAALnaYeI il

'
U a aaa

2) AOVLRRRGE (Habitat - Functions) ANEINN50TUATTRIS VRTINS

3) NMSWaR (Production Functions) ANNEL150 lUNISHANBIMNTUSDNSNENT

< | @ Yo a ada
LLa%LUULLW@QW@\T\WUIMWU?NN%'JW

(%
=

4) Yaya (Information  Function) dnthilideyaldsiunaugunisaans

q

JENINUYWENUSTIUYIA

AMugEUluN15AN59TIN

Reid et al. (2005) 91999l a3nua Dazuuyi (2560) Lﬁu'jﬁmsm?{smlﬂawamﬂﬁ
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a oY 1

fnmiudmansznusennulusgvomyed Jadinsfnwifienuuwimislunisauasny

Y Y

aa d' 14 U Y a [ ida o ' = L U
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a

2) USN15A1UNISHAR (Provisioning  service) WUN1SUIN1INIINIBATINUBS

[

NINYINTIUNUN FINTLUIUNITNIEITUBIRLIANIAN LMLz AUTATU

A9 Invousaz iU town 919115 U1 WWalnads waglyl

3) USNIRIUNIIAIUAY (Regulation  service) LUuANATOvRIYTITIAT

(% ' '
Iy ] A

AUANNUN WedwliTinaunsasgld louA Jedianiesssueid wu ann
21M17 N1sAUANY 15ATEUIn
4) U3nsenuiausssy (Cultural service) uuinisilinauuseloviniednle

oA guvsenIn Tunuing ANNWe wan1sAne

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
ST PERSONAL SAFETY
Provisioning SECURE RESOURCE ACCESS
FOOD SECURITY FROM DISASTERS

FRESH WATER
WOOD AND FIBER
FUEL . .
! Basic material

for good life Freedom
. ADEQUATE LIVELIHOODS of choice
Supporting Regulating gggfégm NUTRITIOUS FOOD and action
CLIMATE REGULATION
NUTRIENT CYCLING
SOIL FORMATION FLOOD REGULATION ARERR TS oi:cL)g %NA[Z:LITE?/S 3
PRIMARY PRODUCTION DISEASE REGULATION WHAT AN INDIVIDUAL
WATER PURIFICATION
: Health VALUES DOING
" AND BEING
STRENGTH
FEELING WELL
Cultural ACCESS TO CLEAN AIR
AESTHETIC | AND WATER
SPIRITUAL |
EDUCATIONAL
RECREATIONAL Good social relations
- SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS
LIFE ON EARTH - BIODIVERSITY
Source: Mill E it

JUT 2- 4 uansruduiusvesinAuNsuaAMANTIRTIAve LYY

fia: Millennium Ecosystem Assessment (Reid et al. 2005)
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Wallace (2007) 91994ty 25nua Uazuuy (2560) Na1IRNIAUSAISAAANANTNT

Yosfifva lneuthiivesssuuiing 1 9819 awnsadugiunagyilmfaningu q
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Ny AAATIAUTNT WU NTNEINTEITUYIF Laun wasian Wiy gunnil A
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dAuinsremswaLduAwIndouuaziATugia

Tud 2010 aaﬁm?{umé’auLLmauquBU (European Environment Agency)
Iiduuninavinsifeiluléfaududunndeuuasiasugialul ssinawauglsy
Du 3 Uszunn o Snau3nisiunisaiune G0auinisaunisuds wasinauinig
sutamsssa Tnednausnsiunssesiugnindunisduumumuiifivesniing Tng
fnsfnsuunusslenifuyudldsuegradudidududonn uigdldldsuundaauin
aglsfanavnssuuiineviedinuuyyd (Haines-Young and Marion 2011 enedislu o3
nya Tazuun 2560)

seuUtaAdeAY (Socio-Ecological System)

wonNNnuidnauIninanudieiunds SudluunfAefingndeunuimmiig
vespiineluiussuuinadey WunwAeiiAaannainvesdnuuazanmuindes

Y

WALNAIDINUNLIALIILYRISTUURALURUAULAZHULN Usenauaie Ul @3 w1912

(%

viavie)1 waltdinaes ¥1eie (Saito and Ichikawa 2014) wwiAatwuuTIMSEUUTLA
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vuunuwazeils Inglvinudidgiuanuvainvaienistinin Wuesrusenauluns
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Y

USufnaza5ainvauyed vilunuysdanansaldanuwaziig
Uszaniam saufsnsdanamedsaunardsindon Jsduiusununndnauinng
LAENA1I0999AUTENBUTBHNAUTNIT LAKA UINIIAIUNISNER UTNI1TAUNITAIVAY
warUIMsiuianssse TnefiuinisiunssesfulduguiliiAauinsdusng q uas

MvInuywdnAtY (Japan Satoyama Satoumi Assessment 2010) ﬁqgﬂﬁ 2-5
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ECOSYSTEM SERVICES HUMAN WELL-BEING
Provisioning Security
® Food ® Personal safty
m e Water ® Resource access
‘Ht Wood and fiber il ° Security from disasters
® Fuel
Wiy ... Basic material for
%K_ good life
Satoyama % Reeulati ® Adequate livelihoods :Leoek?:rannzf
City, Supporting I ilgu Aatng ) e Sufficient nutritious food! action
% « Nutrient cycling imate regulation ® Shelter "
Urban o Soil formation | | © Flood regulation o Access to'goods Opportunity to
Area o Primary ) Disease regulation be able to achieve
production ® Water purification P what an individual
Sato‘ymi @1 ... - Health values doing and
ﬁ‘u‘lj"l $ / ® Strength being
‘ ® Feeling well
Cultural ® Access to clean & water
\ / e Aesthetic
o Spiritual N Social relations
‘Ht Educational 9 ® Social cohesion
@ Recreational ® Mutual respect
... ® Ability to help others
——» Interlinkage between @} Interlinkage in 4> Interlinkage
LEGEND ecosystem services and space and time betweem ecosystem

Human well-being services

JUN 2- 5 uamspuduiusuIAnsruuineduiuinauInig

An: danlasanuuifnszuuillaadian (Japan Satoyama Satoumi Assessment 2010)

2.2.2 s3UUdIANYAINTIU (Agriculture Ecosystem)

wneasnssudumsdnnisninenslaeuywd sywdldosnwuuliiuinunsnssy
2 & Ao o a & A = 1% ! & a £
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o w 1
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Garbach et al. (2014) 1A UNUNUIMATNNVBITIANEATNTIY AR
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2)

3)

4)
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waNAINUUGILUIAATIANITINYAT (Agroecology) ABNITVINNEATNSIBULALE

a
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2.2.3 53UUlIAUNE17 (Rice Field Ecosystem)
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waz Heckman (1979) §anandsan niuidnenlaevinnisanelufiunuitid e
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Particulate NH,
matter

Harvested

Man & Domestic
Animals

Removal by Man lWastes
Grazing by |
P il
t
Emergent —is =5 J ¢ Littoral Terrestrial
Rooted Plants [ patritys | Plants Community

pineuston
Ney

Grazing & Predation

/ ] - Leaching & Floodi
Pleuston -§ S e ool
<
Detritus \t Inorganic nutrients 2
Wastes * "[Epibenthos ] 4 . = |
| Benthic Saprobes | Rhiizoberithios
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P31 srUUinANI1ItuN1AdaEY (Heckman 1979)
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Particulate NH,
matter

Domestic Animals

Wastes

i

&
W27 Outfall

Terrestrial
Community

Aufwuchs
pineuston

Neuston
- [Pleuston |
Tacheion Pleuston I—I I

Leaching

/ Soil

[ Benthic Saprobes |

|Eme rgent Rooted Plants |

'
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P37: sEUURnAUINlUN1AdE1Y (Heckman 1979)
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matter

Harvested
Man & Domestic
Animals
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Emergent SIes Littoral Terrestrial
Rooted Plants | patritus | Plants, Community
pineuston
Grazing & Predation Lebielon
/& \ Pleuston é‘ Leaching & Flooding ol
i
petritss Inorganic nutrients 2
Wastes ~ [Epibenthos I SO 3 "
I Benthic Saprobes | Rhizobenthos
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P37: sEUURNALITUN1ADEIY (Heckman 1979)
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fis: faudadann Rural households and sustainability (Eckman 1994)
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. Traditional farming system |..--... Increasing population pressure
Irrigation| I l
l Use of marginal/ Increased fuel
sloping land needs
Intensification of land use
for food production 3 Overgrazing,
overstocking Unregulated
Water related Shortened logging
diseases fallow period
TR G Reduced Loss of Detorestation
of pesticides capacityfor soil vagetative
regeneration cover |—> Lessof fauna
‘l’ \l' and flora habitat
Health Decline in
hazards fertility
l species
Increased food Food Reduced/ Exposure to
imports shortages declining yields rainfall
\ 4
Alteration of land Exposure to
| land form deterioration wind Landslides
Change in downstream
microclimate L 4 Increased |_5| flooding
|—> Drought 3 Desertification surface
Reduced
P . runoff
|Sedimentation aquifer
Isitting of rivers,
lirrigation < Wa\tl;r
|system, v Vv
\dams, & Soil erosion shortage

ireservoirs

JUT 2- 14 N32UIUNMSNEATNTIURUUAUAL

fisn: fawasan Rural households and sustainability (Eckman 1994)
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Intensive farming system _>||rrigation|

Reduced
organic
Vv ¥ matter
Rainfall
| Exposed Removal of
Topaci iy pos < v < Use of large
Soil type land trees heavy
machinery
4 v N
water Loss of
; Compection
erosion habitat
v A4 2 v
Loss of Loss of Reduced Reduction in
top soil species aeration watertable
4 v A 2
Sedimentation Loss of \teration of Structure Increased
sitting of rivers, | nutrients land form deterioration costs o
lirrigation pumping
system, W A 4 v
dams, reduced P Poor Increased
reservoirs productivity| € drainage [€ salinity
water Increased use of|
. € . ——> Health hazards
pollution fertilizers,
. Increased urban
chemicals, fuel
4 migration
IAcid rain] A
v v
5 Increased p Land < Waterlogging, 5 Land
costs reclemation salinization abandoned
N N A
v
FloodingI

SUM 2- 15 NSEUIUNSTNEATNTTUANSEUULASWFNaale vl

U o«

fiun: fuUasann Rural households and sustainability (Eckman 1994)
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Resilience)
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SOCIETY

Farmers
Inhabitants (non-farming)

Visitors

Government

ENVIRONMENT | endscape services ECONOMIC

Biological diversity Natural resources Agricultural land use

T d
Spatial hetergeneity 4 Forestry
Landscape Changes

Spatial complexity Services

U 2- 16 ununfinans fduiusluiuiivuun
fi1n: fawUasann Resilience of social-ecological systems (Schouten et al. 2009)
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2)  AnanuaunsalunisnauauaranIsilasullainiuAsegia (Economic
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3)  FpayuatuisalunisnevauesdeniIsiUdsulUaInuinusssy (Cultural
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Rural

Eapileas os Ecological Economic
/ Resilience Ryral Resilience

Nature Resilience

Cultural
Agriculture Resilience
=
Heijman et al. 2007, p. 385 Heijman et al. 2007, p. 384
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fisn: fuUasan Rural resilience as a new development concept (Heijman et al. 2007)
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WUIARAILTINISIY
241 msdanansafluiuil (Field Observations)
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2.4.2 nsaunTwallBean (In-depth Interview)
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