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Resume 

Du 22 au 24 Juin 1998, l'IRRI (International Rice Research Institute), le CAF (College of 
Agriculture and Forestry of the Vietnam National University) et le Sub-Niapp (Sub National 
Institute of Agriculture Planning and Projection) organisaient un atelier de travail intitule 
«Scaling methodologies in eco-regional approaches for natural resource management : 
towards further research collaboration » a Ho Chi Minh Ville au Viet Nam. Dans le cadre de 
cette mission un seminaire a aussi ete organise par M. Guy Trebuil (Cirad-CA) au TEI 
(Thai"land Environmental Institute) a Bangkok pour y presenter nos recherches. 

Mots Cles : Ecoregionalite, Transfert d'echelle 



Du 22 au 24 Juin 1998, l ' IRRI (International Rice Research Institute), le CAF (College of 
Agriculture and Forestry of the Vietnam National University) et le Sub-Niapp (Sub National 
Institute of Agriculture Planning and Projection) organisaient un atelier de travail intitule 
«Scaling methodologies in eco-regional approaches for natural resource management : 
towards further research collaboration» a Ho Chi Minh Ville au Viet Nam. J'etais invite a 
presenter une contribution sur le theme des systemes multi-agents et la gestion des ressources 
renouvelables. Cette mission fut financee par le ministere des Affaires Etrangeres dans le 
cadre de l'appui a la contribution frans;aise a }' initiative ecoregionale Asie humide EcorI 
(marche a bond de commande N° 96.31.109 « appui agronomique a la culture en ecosysteme 
montagnard humide » ). Dans le cadre de cette mission un seminaire a aussi ete organise par 
M. Guy Trebuil (Cirad-CA) au TEI (Thai"land Environmental Institute) a Bangkok pour y 
presenter nos recherches . 

Chronologie. 
Vendredi 19 Juin. Arrivee a Bangkok. Seminaire au TEI l'apres midi. Le TEI est un institut 
cree par l'ancien premier ministre Aronh Panyarachum. Il rassemble des technocrates de haut 
niveau et des jeunes chercheurs jouant un role de « club de pensee » influens;ant la politique 
environnementale du gouvernement. Son directeur participera a la mise en place de !'initiative 
ecoregionale Ecor-I au centre Thai"lande. 

Samedi 20 Juin . Visite en tant qu'invite par M. Manichon a la station experimentale de Suivan 
du projet coton au centre Doras (Cirad-CA a l'Universite Kosetsart) . Apers;u des travaux de 
Mrs D.Dessaw et A.Renou et de Mlle I. Dusselle. 

Dimanche 21 Juin. Voyage Bangkok-Ho Chi Minh Ville. 

Lundi 22 Juin- Mercredi 24 Juin : participation a }'atelier IRRI-CAF-SubNiapp. 

Jeudi 25 Juin-Vendredi 26 Juin. Retour en France 

Personnes rencontrees et organisation de !'atelier. 

Personnes rencontrees 

En Thai"lande : Dr. Sitanon Jesdapipat et son equipe responsable du departement Ressources 
Naturelles du TEI et professeur a l'Universite Chulalongkorn. Une dizaine de personnes 
selectionneesont assiste au seminaire durant lequel j 'ai presente Jes principes des simulations 
multi-agents et les applications que nous developpons. Pour m'adapter a l' auditoire j'ai mis 
l 'accent sur les applications forestieres et economiques. Mes interlocuteurs ont paru satisfaits 
du seminaire et des suites sont envisagees, en terme de collaboration par l' encadrement de 
stagiaires thai"s et des formations en Thai"lande. Par la suite, Guy Trebuil a eu !'occasion de 
presenter nos travaux et de faire des demonstrations a l'Universite de Chiang Mai", avec Jes 
memes consequences: formations et encadrements communs. Des projets peuvent etre 
montes avec le TEI et l 'universite Chiang Mai". 

Au Vietnam. J'ai rencontre de nombreuses personnes provenant de divers groupes. 

• Quelques chercheurs Frans;ais travaillant dans la region sur la gestion des ressources 
naturelles : J.-C. Castella (Orstom-Irri, base aux Philippines), F.Molle (Orstom, 
Tha'ilande), P.Bergeret (Gret, Vietnam-Nord), 0. Husson (Cirad-CA, Vietnam Nord), R. 
Bourgeois et F. Jesus (Cirad-Amis, Indonesie). A divers degres plusieurs personnes sont 
interessees par les methodes de simulation, integrees avec des approches spatiales, que 
nous proposons. Ainsi, J.C. Castella presente Jes simulations comme l'outil pour 



l'interdisciplinarite dans le projet qu ' il mene. Une collaboration avec nous passera par le 
biais de ]' interaction avec nos partenaires de J'Orstom a Orleans et a Bondy. R. Bourgeois 
et F. Jesus sont aussi interesses par Jes travaux sur Jes simulations de filieres. 

• Quelques chercheurs asiatiques : Prof. Dr. Pham Van Cu, Directeur du centre de 
teledetection et geomatique a Hanoi, P.Teng, responsable du programme inter
ecosystemes a l ' Irri, S.P. Kam responsable de l' information geographique a l'Irri, N.Binh 
et H. Cai du departement de foresterie sociale du CAF a Ho Chi Minh Ville. Ces 
differentes personnes se sont montrees interessees par un transfert des methodes que nous 
developpons sous forme de formations . 

• Quelques chercheurs d ' instituts internationaux : U. Deichmann, de la division statistiques 
des Nation Unies, M. Hoosbeck et D. Jansen de l 'Universite de Wageningen specialistes 
du transfert d' echelle en sciences du sol , D. Brennan qui travaille sur des simulations de la 
gestion de l' eau en Australie. 

Organisation de /'atelier. 

Apres une introduction par P.Teng, le premier jour fut consacre a des presentations sur Jes 
techniques et outils (voir programme de I' atelier en annexe de ce rapport) . Ainsi , entre autres, 
F.Borne (Cirad Amis) fit une presentation de methodes developpees et utilisees au Cirad en 
teledetection pour traiter Jes problemes de changement d'echelle. Le deuxieme jour fut 
consacre a des etudes de cas correspondant a ]' initiative ecoregionale Ecor-I. On trouvera en 
annexe une fiche descriptive du reseau SystNet presente par R.Roetter. Ce travail propose une 
aggregation entre le niveau de ]' exploitation et la region basee sur la programmation lineaire 
multi-objectifs. Le troisieme jour fut consacre a un travail en sous groupes sur differents 
themes (Definitions, gestion, integration, gestion des donnees, . .. ). J' ai participe aux travaux 
du sous groupe Integration. 

La conference introductive de P.Teng qui presente un travail commun avec le Professeur 
R.Rabbinge (en annexe) ouvre sur Jes di fferents niveaux d' aggregation en distinguant Jes 
niveaux de production ecologique et Jes niveaux en socio-economie. Pour la partie ecologique 
on passe de la feuille au champ puis a }'exploitation et a la region. Pour Jes auteurs cela n'a 
pas de sens de travailler avec des modeles detailles de croissance pour explorer la dynamique 
au niveau du paysage. Pour la partie socio-economique, le niveau microscopique est 
l'exploitation. L'agregation au niveau regional est difficile en raison -de l'heterogeneite au 
niveau micro, et des nouvelles forces au niveau macro. II est done conseille de travailler sur 
des modeles d ' interaction entre Jes deux niveaux. 

Quelques elements de reflexion. 
Je consigne ici quelques remarques qui ont trait au theme de l'ecoregionalite en relation avec 
Jes activites de recherche que nous menons et des orientations potentielles. 

1. Tout d' abord une remarque de forme : dans cet atelier sur l'ecoregionalite la plupart des 
chercheurs parlent plut6t de gestion des ressources naturelles que d'ecoregionalite. 

2. La gestion des ressources naturelles s'interesse essentiellement aux ressources agricoles. 
Tres peu de chases sont presentees sur ]'existence de ressources renouvelables non 
agricoles si l'on excepte le probleme de la disparition des forets. 

3. L'origine disciplinaire des chercheurs coi"ncide avec la remarque precedente : pedologues, 
agronomes et agro-economistes ferment la grande majorite des participants, associes a des 



specialistes de differentes methodes et outils tels la teledetection, Jes statistiques, la 
modelisation. 

4. Les methodes d'agregation correspondent a cette origine disciplinaire: modelisation du 
choix individuel d'agriculteurs entre differentes alternatives. 

En consequence il me semble qu'une voie originale dans ce contexte pour aborder ces 
problemes serait de s'attaquer aux problemes de gestion de ressources par de multiples 
usagers. Les espaces envisages comprennent aussi des ressources renouvelables telles la 
foret, la faune sauvage. 11 serait original de se focaliser sur Jes problemes d 'interaction entre 
Jes ressources et leurs usages. D'un point de vue social cela pourrait correspondre aux 
questions d'appropriation et d'usages collectifs des ressources, en articulation avec une 
rationalite qui peut conduire les choix de l 'individu. 

5. La question du transfert d ' echelle est souvent abordee suivant une perception de 
l'emboitement de niveaux tels un ensemble de poupees russes. Des !ors que l'on 
s'interesse a des ressources multiples en interactions avec des niveaux d'organisation 
sociale, l'image des hierarchies complexes enchevetrees parait mieux convenir. Cela pose 
des problemes de pas de temps, de maille spatiales difficiles a aborder. L'approche en 
trois niveaux (parcelles,exploitation, region) me parait difficile a soutenir dans tous Jes 
problemes ecoregionaux. Divers outils ont ete presentes. Le Cirad a presente separement 
ses competences dans le domaine de la teledetection et des simulations. 

Dans le cadre de projets dans lequel le Cirad contribue a ]' initiative ecoregionale (Ecor-I, 
Amazonie), il serait tres benefique que nous arrivions a presenter l'articulation entre Jes 
differentes methodes que nous maitrisons et developpons dans le programme Ere et a la 
MTD: teledetection, Sig, analyse spatiale et simulations des comportements et strategies 
d'acteurs. 

En consequence de ces quelques remarques, cet atelier a eu lieu a un moment de 
restructuration de nos activites de recherche. Pour mettre a profit notre originalite, nos 
competences et se positionner en appui aux demarches ecoregion~les, il me paraitrait 
interessant de s'interesser aux usages des ressources sur un espace en mettant !'accent sur leur 
multiplicite et leurs interactions. Cette demiere caracteristique implique de s'interesser a 
l' articulation des processus individuels et collectifs pour la prise de decision. Pour cela il est 
necessaire de developper des methodes qui specifient I 'usage et la complementarite des 
differents outils que nous proposons. 

Conclusions et Perspectives 

Suite a cet atelier les perspectives sont de trois ordres : 

-L'une a trait aux nombreuses demandes en formation sur Jes simulations multi-agents. II 
est necessaire de la preparer, en anglais, avec un travail sur les supports de cours. 11 est 
necessaire de presenter et de mettre a disposition nos outils, c'est a dire mettre !'accent sur 
une documentation. Des formations sont envisageables des a present et demandees en 
ThaYlande, au Vietnam et en Indonesie. 

-L'autre a trait aux operations de modelisation sur laquelles des appuis sont demandes. Un 
travail commence sous l'egide de Guy Trebuil a partir de ses travaux inter-disciplinaires et 



multi-echelles sur la gestion conservatoire des sols et la diversification agricole marchande 
conduits au Nord-Tharlande en collaboration avec l'Irri, l'Universite KU_Leuven et Jes 
universites regionales de Chiang-Mai' (maitrise intemationale sur Jes systemes agricoles) et de 
Mae Jo. Ce travail pourra pennettre d'amorcer Ja fonnation de partenaires nationaux (CMU, 
TEI, etc) 

-Enfin, d'un point de vue methodologique, ii est necessaire de continuer Jes problematiques de 
modelisation d'entites spatiaJes telles que commencees avec Jes collegues de l'Inra Sad, qui a 
servi de base a la presentation faite a !'atelier. Ces travaux s'interessent a la modelisation de 
dynamiques spatiales sur differentes echelles. On represente Jes connaissances soit a I' echelle 
de la maille spatiale, soit a l'echelle d'une entite englobante (ex: la foret), soit a l'echelle du 
paysage. Les organisateurs ont selectionne notre presentation pour un des articles d'un 
ouvrage qui sera publie par l 'Irri . 



Les transparents de l'expose presente a Ho Chi Minh Ville 

• Context 

• Multi-agent system methodology and 
Connas tool 

• MAS and organisation levels : a landscape 
dynamics example. 

• MAS and socio-economic analysis 
- Industry and economic management tools 

- Irrigated system viability 

A9•nl ln .. ,.eing w7!h n, -"Ol"ll'nWII IOCI 011\91 toQ•"I• (from 
F .. ~r. lii5) 

Cycle perception / action of an agent 

Le but de cette presentation etait done de 
discuter ] 'usage des Sma pour le transf ert 
d ' echelles. 
La methode a ete presentee ainsi que deux 
exemples, l 'un ayant trait au spatial, 
l 'autre au social. 

Quelques explications sur la methode des 
systemes multi-agents. Un agent est dans 
un environnement qu 'il pen,:oit et 
surlequel il agit, il se fait des 
representations et communique 

Representation d 'un agent 



Multi-agents and scales 

Bottom-up Interacting levels 

Q Q Lcvcln+ J 

Level n 

Context 

• Interactions between renewable resources 
dynamics and social dynamics 

• From field studies (hunting, agroforestry, 
irri gated system, livestocks) to a simularion 
tool 

Principles of Cormas 

• Agents and interactions 
- space 

- messages 

• Control of the dynamics 

• The observer 's viewpoint 

L ' approche ascendante classique 
l'approche plus complexe avec 
interactions de niveaux differents 

L 'outil de simulation que nous avons 
developpe au Cirad. 

et 
des 



Organization levels 

• Population growth and landscape dynamics 

• Version I : peasant and cattle agents 

• Version 2 : spatial entities as agents 

Peasant and cattle agents 

• Rules of the peasant agents : move 
randomly in the savana until three crops in 
the savana, come back to the village, create 
a new peasant agent. 

• Rules of the canle agents : move randoml y 
on the savana or the forest, transform the 
forest into savana 

Premier exemple de travail sur le transf ert 
d 'echelles: un exercice sur la dynamique 
du paysage. Un village grossit, augmente 
ses champs, la savane gagne sur la foret. 
Dans la version 1 du modele on considere 
Jes actions des paysans et des troupeaux. 
Dans la version 2 des entites 
geographiques sont considerees comme 
agents 

Version avec des agents paysans et 
troupeaux 

On voit ici trois images prises a des pas de 
temps differents. En bleu le village, jaune 
Jes champs, vert la savane, vert fonce la 
foret. Les points blancs sont Jes paysans, 
noirs Jes troupeaux 



Spatial entities 

• The agents : savana, forest. village, crop 

• Each controls a pan of the space (cells). 

• Agents communicate to echange pans of the 
cells . 

• Ex: Vill age agent send a message to sa,·ana 
agent, savana send neighbouting cells to the 
plot and send a message to the forest 

Irrigated system viability 

• Knowledge representation 

• The social model : two levels, the indi,idual 
and the group 

• Simulations : co-adaptation between 
individual rules and collective rules 

Vesrion 2 : La dynamique est geree par 
des echanges d'espace entre Jes quatre 
agents : village, champs, savane, foret 

Un exemple de travail sur plusieurs 
niveaux d'organisation. 
Pour simuler le fonctionnement d 'un 
perimetre irrigue on represente le 
comportement des groupes et des · 
individus 



An example: irrigated systems 
management 

J 

V 
Jrrlgareti S)"5l~ms 

viabiliry ! 

Stages represented 

collective rules and individual 
behaviors: examples 

• Pumping station management 

- rule for staning pumping station 

- rule for authorizing farmers to take pan in the 
cropping season 

• Individual behaviors 

- goal for cultivating his plot 
- rule for lending money to other farmers 

Le mode le representera trois etapes d 'une 
saison, ] 'acces au intrants et au credit, 
] ' irrigation,] 'evaluation des resultats de la 
campagne. 
Chacune de ces phases implique des 
dynamiques au niveau des groupes et au 
niveau des individus 

Des exemples de regles pour le groupe qui 
gere la station de pompage, et pour Jes 
individus qui irriguent. 



Example of viable scenarios 

• Has 21 
- lt&t1 J)Un1)f' ""'btn ,moui:h fam'lefll are ffad )', 1ulhorizc, f~n< lo 

Ull.:C' pat1 In 1hr O'UJ'PIOi! ilC&JIOfl ifthry hi~ J>l'ld ind1\•i(luai1y tlwtr 

irri111ion r« 
- m:u11 flll'TTtmi b1vr 1 ~oal of production and lend only l!)"ITlbo\ic 

amow1l IO other fannrn; 

• Has 62 
- ltan punlJf 111 fu,ed date. autboriu farmn,i lo tdr p&n in 1hr 

croppina ,cai;oc ifthty hn, p1.1d coll«:1ivdy lhc-ir imraiion (!.'It 

- lff>III r~ havr no1 • roal of produi.:tion and lmd ,.,t,ok amount 
thc-y ~ uked ID othn- fannen 

Perspectives 

• The Group agent 

• Linking Cormas and GIS 

• How to use MAS in a decision-making 
process? 

En conclusion, ii est montre que la 
viabilite reside dans la coherence entre Jes 
regles de differents niveaux plus que dans 
la qualite des regles elles-memes. lei deux 
exemples de couples viables 

D 'un point de vue methode , Ja 
progression pour travailler le probleme du· 
transfert d 'echelle passe par le 
developpement de ]'agent Groupe, que ce 
soit pour des dimensions spatiales ou 
sociales. 



Workshop on Scaling 
Methodologies in Eco-regional 
Approaches for Natural Resource 
Management: Towards further 

research collaboration 

22-24 June 1998 

Venue: 
College of Agriculture and Forestry (CAF) 
Vietnam National University 
Ho Chi Minh City, Vietnam 

Jointly organized by: 
• International Rice Research lnstiMe (IRRI) 
• College of Agriculture and Forestry (CAF) 

Vietnam National University- Ho Chi Minh City 
• Sub National Institute of Agricultuie Planning 

and Projection (Sul>-NlAPP) 

Sponsored by: 
The International Rice Research Institute 

-nstu,fc,~ 
F\aT'rc & Prcjeci<n r, S...O, VN 

The SYSNET Project under the Ecoregional Fund 
The C.T. DeWit Graduate School of Production Ecology 



Objectives · -: ·· ·, ·,. · .··. · ,. / . 
1. To s~sltiz~ ~archers on th~ importance and releva~ce of scale in .. 

studying agro-«ological processes and in analysis of production 
systems. ·"· -. ._: .·,:· · . ·. _ 

2. To examine 'recent research efforts and accomplishments in the 
development of scaling methodology relevant for agro-ecological 
characterizatibn and NRM for sustainable agricultural production. 

J. To identify ·resea'rch opportuniiies and develop research agenda for ' 
collaborative projects among.Agricultural Research Organizations · 
(AROs}, International Agricultural Research Centers (lARCs} and . 
National Agricu!Tural RP.Search Systems (NARS} to strengthen on
going research on agro-ecological characterization and NRM, with . 
emphasis on scale'integration and scale transfer. 

Expected outputs' -. ' , . . , , . . 
1. Researchers sensftized 'to the importance and relevance of sc~le in . , 

. NRM research and informed about concepts, approaches, methodolo
gies and techniques addressing the issue of scale in related disciplines. 

2. Case studies presented as possible candidates for strengthening scale-
. dependent'approaches.' . . " . ', ·. 

J . Proposals identified and a work plan formulated to pursue joint 
collab6rative'researd1 efforts in'developing scaling methodologies in 
agro-«ologlcal and NRM resenrch. 

Background and Rationale · 
TI1e eco-regional approad1 focuses on development of strategics and tech
niques for Natural Resource Management (NRM} at the regional (sub-national 
,md higher} level for sustainable agricultural production. It requires that we 
look beyond individual crops and beyond the plant, field and farm level where 
the science of crop production·has largely concentrated on. · NRM requires 
rational decisions to be made/supported by relevant and reliable information. 
There is a need to. translate and transfer information about natural resource 
characteristics as well as models of agro:.ecological processes across different 
spatial and temporal scales to build the body:of knowledge that can support 
sound NRM ded$iohs: , Just as' it is useful .to ''scale-up" our understanding of 
bio-physical processes from' plant,· field arid farm studies to the level at which 
regional planning and public policy is formulated, it is equally useful to be able 
to disaggregate and.deduce processes and.information from a coarser level, i.e. 
"scaling down.':.-: In ·recent year's, active research is being carried out to develop 
methodologies and techniques for scale iransfer arid integration in a broad 
range of disciplines>botfr in the' biophysical as well as the socio-economic . 
sciences.; This indicates:a'n inc~asing,recognltfon of the relevance of. the scale 
issue., It'is:op{,6rturi~at this_p6int that',~RRI is coordinating the eco-regional 

. initiative for,the' humicl'itnd'sub-llumid tropics'arid sub"troplcs,, to bring ·~ .. . 
together th'e 'experts' and researchers in a workshop which specifically'ad- .. '';'.' ,· 
dresses scaling;m~thodology.for NRM .researcn'at the··regfonal leveL -:> , ... . 
. :,} t~~·:~.~~· :/:.,/ ;, ,:~.·<::'.·t:,.:, .· ',• .,,''' . .. :·· ,' / 

.,_ 

Program 

21 J1111e 1998 
Arrivil l of wo rkshop participants to Ho Chi Minh City 
Regi s tra tion upon check-in a t hotel. 

Day 1: 22 Jun e 1998 

8:30-9:00 

9:<Xl-9:JO 

Regis tration (continued) 

Opening remarks 
• Vice-President of the Vietnam National University, 

llo Chi Minh city · 
• Dr. l'aul 'Ie ng, Cross- Ecosystems Program Leader, 

IRR! 

C roup photog raph taking 

lJ :J0-9:il5 Tea 

1J :il '.i - I 0 :11:i 

11 :45-1 J OO 

Chair: LT I lim 
Key note addrt'SS by Prof. It Rabhinge: 
Relevance of scale-dependent 
approaches in ecoregional research for 
natural resource management 

Session A: Scale issues and technilpies: implications 
for survey, data collection and management for NllM 
Chair: U. Deicl1111a1111 
Rapporteur: 0. H11sso11 

I. Sampling s trategies and 
sample representation at 
different s patial and 
tl' rn pora I sea il's 

2. Sc;-ile-dcpendent app1oaches 
in land use cartography 
using remote sensing data 

Lunch 

M. J-1oos/1eek 

/\. 1Jeg11e & F. /Jome• 

1 



13:00-15:00 

15:00-15:15 

15:15-17:15 

Program 

Session D: Scale issues and techniques in data 
processing, analysis and modeling 
B1. Issues mu/ lech11iques for 1117- n11d dow11-scn/i11g 

ngro-ecological c/111mclerislics awl for ln11tf cvu/1111/io11 
Chair: H. Mn11ic/1011 
Rapporteur: A. Lnborlc 

1. Scaling and spatial 
synchronization of climate 
and agricultural data for 
agroecological characterisation 
- case study for Eastern India 

2. Up- and down-scaling of 
agroecological stresses 

3. Scale issues in land 
suitability modelling in a 
deltaic context : A case 
study of Tien Hai .irea in 
the Red River Delta, Vietnam 

4. Using decision tree as an 
expert support system 
for land evaluation study 
at the farm scale as 
compared with region.ii 
;md district scale 

Tea 

A.S.R.A.S. 
Snsl1i & VP. Si11glt 

f. I IIS rt/ Ill 

P. V C11 

1..Q. 'Iii, 
M.C.Fv1111 
Mensvool'I fr f. IJ01111111 

Session Il: Scale issues and lechniqu~s in data 
processing, analysis and modeling 
ll2. Issues n11d techniques for up- and dow11-scnli11g 

J11mra11/belraviornl dmmcteristics rind for i11tcgmli11g 
biophysicnl nm( socio-cco110111ic n1111lysis 

Chair: G. Treb11il 
Rapporteur: C. Ed111011ds 

1. Spatial scale and resolution U. Deic/1111111111 
in the analysis of socio-
economic and demographic data 

Program 

2. Modeling the management of 
river resources: A case study of 
the Murray River in Australia 

J . Multi-agent systems and 
renewable resource management 
management 

4. Can scaling methodologies 
ignore stakeholders analysis? 

D. Brennan 

0. Darretea11 & 
F. Bousquet 

P I3ergeret 

Evening: Official dinner 

Day 2: 2J J1111e '1998 

8:00-10:00 Session B: Scale issues and techniques 
in data processing, analysis and modeling 
m, Issues and teclmiqul's for modeling and linking 

11gro-ccologirnl processes 111 differe11l scales 
Chair: / /. v1111 Km/I'll 
Rapporteur: PK. Aggarwal 

1. Crop yield estimation .it 
different scales 

2. Modeling and linking 
hydrological processes 
at different scales 

J. Scale issues in the analysis of 
nitrate pollution in the upper 
groundwater in the NeU1erlands 

4. Scale issues in Integrated 
Pest Management 

R Hoelter 

J.P. Bricquet, 
F.P. de Vries & 
C. Niamsk11l 
D. Jansen 

E Teng//. Waage 

1OJX)-10: 15 Tea 

2 3 



Program 

10:15-11 :45 Session Il: Scale issues and techniques in data 
processing, analysis and modeling 
134. Scnle issues perlni11i11g /o 1111/11ml rl'so11rc1·s 
111n 11nge111cn I i11 Viel 110111 
Chair: N. V Nlu111 
Rapporteur: L.Q. Tri 

1. Ecoregional approaches for · 
natural resources manage
ment in the Mekong Delta: 
A case study in the Plain of 
Reeds - The IAS/POS Project 

2. Agricultural ecological 
zoning in Vietnam 

3. Information requirements 
for establishing a forestry 
management plan 

0. H11sso11, 
M.T. Pl11111g 
n111l f. /l01111111 

TA. />lw11g, 
N. V. Pho & N. V. Til'II 
Ngo A11 

I l:'15- 1 J:00 Lunch 

IJ:00- 15:00 Session C: Scale issues in 
addressing NRM research 
under the Ecoregional Initiative 
Chair: D. TJrrn11n11 
Rapporteur: P.M. IJ0/i11k 

1. Exploring agricultural land l'.K. Ass11rw11/ 
use options for Haryana: 
Scaling issues 

2. Scale issues in land evaluation: .A /.11 /Jorl e 
the Ilocos Norte Case Study 

3 . . Scaling issues in methodology ls111ni/ !\. ll . 
development for land use 
planning and policy formulation : 
the Kedah-Perlis case study 

4. Scale issues in irrigation F. Molle & 
management: the gap C. Cl101111mclisl 
between theoretical and real 
management - the case of the 
Chao Phraya Delta, Thailand 
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Program 

15:00- l 5: 15 Tea 

15:15- 17:00 Session C: Scale issues in 
addressing NRM research 
under the Ecoregional Initiative 
Chair: P V. C11 
Rapporteur: C. T. Hon11/i 

1. Uetween micro and macro-level 
s tudies, the quest for a meso
level for effective community-
based natural resources manage-
m ent in Vietnam uplands. 

J.C. Caste/In 

·-2.,-T/r,:-VictiuiiiTSYSN[T-Pnjjecf------~Lni 
J. GIS databases for participatory N.D. Bi11/1 & 

natural rnanage111e11t in the / J./ I . Cni 
uplands: lessons and challenges 
for a 11t•w rL'Se,11d1 agenda 

Dny .1: 2'1 f1111c 1998 

8:00- IOOO 

8:00-9:00 

9:00-9: 15 

9:15-9:45 

9:45-10:00 

Session D: Towards collaborative 
approaches to address scale issues 
Moderator: J.K. l,1111/111 

Rapporteur: J.C. Cas/e/111 

Summary of research issues 
and techniques in scale 
integration and scale transfer 

Emerging scale-related issues in NRM 
under EcoR initiative - a synthesis 

l'knary: Research issue identification 

Tea 

J-1. vn11 Keulc11 

s. /((1111 
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10:00-11 :45 

11 :45-13:00 

lJ:00-15:00 

15:00-15:15 

15:15-16:JO

Program 

Session D: Towards coll a bora tive
approaches to address scal e issues 

Moderator: P. Teng 
Rapporteur: G. vn11 Lnar

Discussion groups: C1se study development

Lunch 

Session D (continued)
Plenary: Case study presentation
Discussion: f.ormulating resp;nch ag<'nda and proposab
Tea 

Session E: Conclusion and next steps
Chair: T.P. Tuong
Rapporteur: R. J<ol'l/a

Workshop conclusion and action pi.in
Closing 

Workshop Venue

Venue for the Opening <.Jay will be held at the College of Agriculture andForestry, Vietnam National University, Ho Chi Minh City. The c<1mpus is20 km from the hotel (about45 min. drive). The local host institution willorganize buses to transport participants to and from the hotel.

Conference sessions for the second and third days (23-24 June 1998) willbe held at Conferece Room of Ministry of Education and Training (I-loChi Minh City Office). 
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ACCOMMODATION 
Foreign participants: 

General Information 

Victory Hotel (Vietnamese name: Khach San Thang Loi) 
14 Vo Van ·1�1n, Dist 3, Ho Chi Minh City 
Tel.:8294989 
Pax: 8299604. 

Room rate: JO US$ at single occupancy per night per person 
inclusive of breakfast. 

Local participants will be notified by the host institution regarding their 
accom nHHfa t ion a rra ngemen t. 

COMMUNICATIONS 
Personal use of phone, fax, and telex will be charged to personal 
accounts of participants. 

BANKING SERVICES AND CREDIT CARDS 
Major foreign currencies can be freely converted into Vietnam Dong at 
llw holel's c.ishil'r co1111ll'r or local b.-.nks. Trilveler cheques .-.re difficult 
lo c.1sh in Vil'ln.1111. 

Major credit cards arc accepted in big hotels .-.nd shopping centers only. 

SECRETARIAT 
You may contact the sccretilriat for your queries: review of slides and 
overheads, duplic.-.tion of papers, accommodation problems, reconfir-
111.-.tion of tickets, trnnsportation from .-.nd to airport, field trip, etc .. 

TELEPHONE CONTACTS 

Dny 1 of the Workslwp 

Prof. Dr. Luu Trong Hieu 
Tel: 84-8 8966 946 · 

Dnys 2 1111d 3 of Ilic Workshop 

Mr. Vu M.-.nh Tien 
Tel: 84-8 8291 244 
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SCALE PROBLEI\'IS IN AGROECOLOGICAL STUDIES 
TENSION BETWEEN AGGREGATION LEVELS 

R. Rabbinge and P. S. Teng 

Ladies and gentleman, you're all very 1,ve!come at this workshop sponsored by IRRJ and 
the C. T. de Wit Graduate School of Production Ecology. As Chairman of the Board of Trustees 
of IRRI and Scientific Director of the Graduate School, I like to express my appreciation to the 
organ..izer:s of thi:s meeting. I hope and expect a useful and productive wc:irkc;hnp. T'm very sorry 
that I can't attend this meeting and would to thanl Dr. P.S. Teng for his willingness to take my 
position. I \vish you all a good workshop. · 

INTRODUCTION 

The increased interest in ecoregional programs nnd projects is in line with the evolution 
of the research agenda in national and international agricultural research. This workshop is 
timely and needed as it addresses some problems that are crucial importance in ecoreglonal 
studies. Ecoregiona1 studies are the fifth phase of international agricultural research that we've 
witnessed during the last few decades. In the fi.:-st phase development of new varieties was the 
major issue and the international ceoters were at that time basically breeding institutes. It 
became already rapidly clear that the ne\v var:eties could only perform when the appropriate 
agrotechnologies were used and thus we see ln the second pha::,:; unJl ~ interest in irrigation, 3oil 

fertility, crop protection and various other agronomical activities. Jn the third phase of 
development of the international agricultural research agenda, in the early seventies, it become 
clear that the socio-economic characteristics of t!-ie fanning systems in which is evolved should 
be taken into account in order to fine tune technologies and interventions to their spe:ific needs 
!'arming systems resean.:h a.ml pc:11 lkipillv1y 1e~:-<lr.:h bcc~mc the bu~.z ·wordc. Aft~r th:it phas:~ it 
\Vas more and more felt necessary to expa."ld the aims of goals of agricultural research. 
Productivity alone is no longer sufficient and objectives such as resource are efficiency became 
major issues. Natural resource management became more and more the second pillow of 
international agricultural research. Now at the end of the twentieth century that may be very 
uif!ic~.lt for different areas and region$. Biophysical and socioeconomic cnnditions may be very 
different in various regions and so the ecoregional approaches that accounts for such differences 
is becoming more and more adopted. However the methodologies to do such research are 
poorly developed and it is for that particular reason that various projects meant at a better 
development of ~u~ll m~llJvJvk,slc3 ·were initi11tcd in the nineti~.. Sy!;n'?t is l:'lti"" nf th .... m. Tn 
these'! pmject~ problems of Scale and A~~regation and Disaggregation are major issues. That is 
the subject of this workshop and I'm glad that I may give some introduction remarks on that 
issue. 
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TENSION BETWEEN AGGREGATIOI'i LEVELS 

Tension between aggregation levels and also between disciplines occurs frequently and is 
partly due to 01isunderstanding, improper definitions and the absence of well-defined aims of a 
study. In this introductions definitions of concepts are given and different objectives of land use 
studies· are discussed in an analysis of real a:1.d apparent conflicts between disciplines and 
aggregation levels. 

All ecoregional studies consider systems, at a high aggregation level. Crops, or cropping 
systems, are bullding blocks In land use scudles !'vr f'>-ITCl!ng systt:ms ur systems al rcgluual lcvd. 

Systems are limited parts of reality with \vel!-defined boundaries. The boundaries are selected 
on the basis of the objectives of the study. 

In ecoregional studies, agricultural and o,her land use systems have to be well-defined. · 
The definition comprises three sets of classification criteria: tin1e, space and the influence of 
man. The last critei'iurn requires an appropriate c!esciiption of objectives of a study. Roughly 
tlu-c,Q tnoo of .:itud.ioo .,,-ith diffc:t"Ont oSjo.:,t.•.·:i.: mc.;.· b~ di.:tinsuii:hod: (i) d.,.s:,:,riptiv~ ,,.,..,,., 

comparative s~dies, (ii) exp1orative studies, ar:d (iii) planning studies. 

In descriptive, compP.rative land use std:es, the functioning of the system (e.g. the farm 
household or a region) is frivestigated. By f_,1:yzi:-:g the various descriptions of the system it is 
possible to explaL'l the current situation a.--:d ta gain i:.s:;ht io its limitations. By means of 
descriptive, comparative system analysis it r::ay ce possible to tell something about the near 
future. Li this type of srudy the influence of r:1,m is a ve;-y important driving variable in the 
system analysis. 

Another group of land use studies ai:ns at exploring possibilities and potentials for a 
particular farm or area in the long run. This ca.'1 be done from a biophysical and technical point 
of view or in such a way that socio-economic factors are also involved. In studies meant to 
investigate the biophysical potentials of a pa..-.icular area, the way m_an manages the system at 
I"".-~""nt i~ nr.l11rlPrl Th~ r,ntpnt;:,J._ in land use 0f the area are dictated by the soil. the climate 
and the characteristics of a crop. In explorative studies, concepts like be$t technical means and 
best ecological 01eans are used rather than best practical mea..'1s. In such studies the potentials 
ca.."Ulot be trnnolatod into ooncequenc11s for th~ farr':\ing s:ys:t~m. 0r in th,:, rl::i>·-tn-n:iy m:ma.gement 
of a cropping system or crop. 1n explorative studies in \Yhich socio-economic factors are also 
taken into account, assumption on farm management have to be introduced. These studies 
explore which land use changes can take place, ta.i_ing into account socio-economic factors also. 
Management decisions are very often determined by socio-economic objectives and constraints 
rather than production-ecological possibilities. Land use studies that are meant to identify and 
explore technical possibilities and limitations are usually relatively narrow and need mainly 
biophysical knowledge and insight, v-rhereas explorntive land use studies in which socio
ccono·mic objectives and constraints are included need a much \vider interdisciplinary approach. 
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After ecrto.in lo.nci u~c option:, for the future haYc been cho,en, 3tudic.3 for planning And 

management become important. The question of how the land use options that have been chosen 
can actually be achieved is cruciaJ. Policy instruments play an important role in it. Predictive 
models' at various aggregation levels may be very useful. They may help in strategic and tactical 
planning. At various levels of aggregation other models are needed. 

It is vital for any study to identify the appropriate level of aggregation, i.e. the level that 
corresponds ~ith the objectives of the valuation. Studies on possibilities at form level have a 
different character to those at a regional level. It is important to choose the appropriate 
aggregation level in relation to the objective of the study and to be explicit about the aggregation 
level of the study. · 

Production-ecological and socio-economic aggregation levels may be distinguished and 
possible reasons for tension and conflicts between aggregation levels an~ disciplines will be 
identified. An interface betv.·een the farm and regional level and various disciplines is needed. 
Possible rules and recommendations to prevent tensions and conflicts maybe suggested. It may 
also be useful to screen the various case studies on land use against these guidelines. 

AGGREG,\TION LEVELS IN PRODUCTIO!",°-ECOLOGICAL TERl\.IS 

The basis of all primary and secondary production in agro-ecosystems is the 
photosynthesis of plants. Individual leaves intercept the radiation of the sun and use its energy 
for the production of sugars by means of a reaction between carbon dioxide and \vater. The 
underlying diffusion of C02 and photochemical and biochemical processes can be quantified, 
thus enabling us to compute the sugar yield fror.i the number of C02 and H20 molecules 
involved. The sugars are used for the construction of all types of strucntral components. This 
construction requires energy that is obtained through combustion of sugar-the so-called 'growth 
respiration'. Together v.ith the photosynthesis and the gro~1h respiration, the maintenance 
respiration closes the C-balance at leaf level. Insight in the physical, chemical and physiological 
processes involved in photosynthesis of leaves and respiration fom1s the basis of production 
ecology. 
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Integration of leaf photosynthesis to crop level (De \Vit, 1965) enables the quantification 
of crop perfonnancc under various circumstances. Dynamic simulation models are used for that · 
purpose. At the crop level, various grov.1h factors can be distinguished: the gro\.Vth-defining, 
limiting and reducing factors (Figure 3.1 ). From a plant's point of view, the potential production 
is dictated by the gn.n.vth-ddining factors climate and characteristics of the crop. The attainable 
and actual production are detem1ined by prod1..1cti0n-lirniting and pr:iduction-reducing factors. 

A crop is part of cropping system, and a cropping system is part of land use on the farm 
and in the region. In land use studies ?.t the farm or regional level, production-ecological 
concepts and insights may be used to explore the system. The biophysical potentials of land 
units Within a system can be investigated using crcp grovvth simulation models. The production
ecological concepts and insights are used in this case only for the exploration of land use 
potentials and not for prediction, explanntion and managern~nt support. The latter objectives 
would ·require completely different approaches ar:d models. · 

In a system analysis, the level of det;:1il of each of the u:1C!erlying levels is dictated by the 
questions posed at the higher le\'el. The more accuracy or th:! mere quantitative aspects needed 
at the hieher level. the more detail at the underlying level i~ r~ece~~a,-y. Jn dynamic c::im111:ltinn 
srudies, e.g. crop-gro\.•.-"th simulation studies, this is made exJ:l:cit by using the concept of 
aggregation level a.11.d tr.e spatio-temporal cha:-:::.cteristics, sci!e Md time coefficients. Many 
production-ecological studies, e.g. lea.f photosyn:hesis or 
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(ques:stim:ite) v:i.--io\.ls: yield level.: in different b .. "'ld av::i.lu.o.ti~n unit~. Land u~o :itudieo need e:-op

gro'#th simulators of a low level of complexity. Tr.ey should be ad<:quate for the determination 
of a first estimate of potential and attainable yield for homogeneous wiits on the soil and climate 
map. Time coefficients a.re the:i. normally big a."ld the land units for which yield is estimated are 
of a considerable size. 

" Aggregating information from a lov·;e: to a higher agg:-egatins level is dange:ous when 
homogeneity at the lower level is absent. Two exa..-::ples of possible consequences of 
aggregation in l,rn<l n.<:e ~tll(iie:., ;:ir~ eiv?.n in Fig~ires 3.2 Rnd 3.3. The first cor.cems hetero,geneity 
in rainfall, w:iich affects the resdts of a quanttative la."td evalt.:aticn (figure 3.2). Because of the 
curvilinear relation between rainfall and yield, t.1:e yields are unc.e:estimated in the !ewer rainfall 

· d · d . ' h' ' . ~ 'l . · b · . r 11 r. T' region an overestimate in u1.e 1gner ram1a: reg:on y l!smg average ram .. a 41gures. ne 
second example shows a possible conseque:1ce of aggregating land units or sub-reglcr.s in a land 
use study using linear prcgr:.mming (Figure 3.3). By aggregating r.eterogeneous l~:.d evakation 
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1429 ha (1429 ha in unit 1 +2 with an average yield of 7 ton/ha). In the aggregated model the 
minimum agricultural area is larger than in the non-aggregated model. -

Heterogeneity in time and space should be handled with care. In land use studies the 
credo 'first calculate, then average' is valid. Heterogeneity and curvilinearity in input relations 
should be retained as along as possible ar:d their consequences should be included in t~e 
evaluation studies. 

AGGREGATION LEVELS L'i SOCIO-ECO~o:ivuc TE~'\!S 

Many land use studies in socio-economic tenns described t1e fi..1nctioning of farm 
households at micro-level. By B.i'lalysing the various descriptions at this !~vel it is possible to 
explore options for cpange a."'l.d to get a better bsig}1t into limitations. Tnese limitations may be 
biophysical but are often institutional. They comprise limitations due to shortage of labour, 
capital, knowledge, infrast:ruct.ire or policy. Solutions to eliminate si.!ch limitations may be 
described when the functioning of the farm sys:erns is better cnderstood. Lower levels of 
aggregation than the farm are usually not cor..sidered in socio-economic tenns. The farm i:s Lh~ 
basic unit. 

Studies on a regional level may be based on the aggregation of studies on a farm level. 
Ho\'veyer, that creates many cifficulties as t}1ere is variar:on bet\vee!l indhridual fanns, and 
limitations at regional lev:l may ciffer from tbcs~ at fa..·-n1 level. T11e 'bottom-1;p' approach has, 
therefore, its li:uitations; aggregat:ng fa..'111 l1;vel to region~ level \\-ill lead to a..-nbiguous result;:;. 
On the other l:a...'1d, it is ver/ ha:d to cra\V concl'..:sions from regional studies about decisions to be 
made at the farm level. • ..\n h1teractive approach between the regional and the fa.-m level seems a 
more apt approach, but before ~ubstanti:iting t~3t for explurat.ive studies, we ""·ill deal with the 
tension betv.,'een the different types of land use studies and disciplir1es. 

TENSION A~l) C01'"FLICTS 
BET\VEEN AGGREGATIO~ LEVELS A.°"1) DISCIPLr.-;Es 

The presence of various aggregation levels and many disciplines in land use studies may 
easily lead to misunderstanding, polarisation and finally absence of any cor.ununication. The 
confEcts and tension often arise from differences in objectives or unclear objectives of a study . 

. Many studies are concerned with a static description of tht? present situation and do not 
take into account the dynai-nics of systems. On the basis of static observations of present land 
use, conclusions on the possibilities in the future are possible only up to a certain extent. In the 
short term, insight into possibilities for chai,ge can be given but it is virtually impossible to 
explore long-term options. In those cases, the future is an extrapolation of past and present, and 
discontinuities in trends are absent. The future is regarded as restricted by the past and shows no 
W)cx.pcc:tcd po::1:,ibilitioc. Jn many ,ocio-eco:v.,rni,:- <::t11rii~~ fnr th~ short term this type of 
e:\"trapolation makes sense. Deterministic, descriptive studies are L!-ien sufficient. 
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New results are possible when the past is not used as a measure for the future but when 
political or societal desires are combined with technical possibilities. -This means explorative 
instead of predictive studies, which use plausibility and predictive value as the criteria for 
measurbg the quality. In explorative technical studies plausibility is not important but 
consistency, completeness and scientific soundness of the technical possibilities are the most 
importa."'lt criteri::i for mr.~!;mine the qn::ility of lone-tern, ~tudie~. In explorative studies for land 
use the relations are not described but based on insight into the input-output relations. In studies 
that describe the present situation, correlation between various variables and characteristics are 
used. Causal relations based on an understanding of basic process are then absent. For 
explorative studies, a good understanding of the input-output relations is necessary. This may 
lead to the definition of techniques that are not yet ,1videly used in practice. The feasibility of 
various options is not based on their relation to the present status, but on t}ie biophysical and 
techrJcal limitations and possibilities that determine th~ potential. 

Often, in land use studies the behaviour of actors is incorporated and send as an integral 
part of la:1.d use. In descriptive analytic· studies this approach is necessary as actors form part of · 
the way the present situation may be explained from developments in the past. However, in 
explorative la.1.d use studies behaviour of actors should be explicit and choices should be 
transparent. DJs may help in the judger.1e:1t of a priori assu."nptions, expectations and 
objectives. 

Prod'..lction-ecological studies are in most cases explor;,.tive and deterministic, usmg 
explanatory models that are integrated in mu.1:i~le goal explorative models. Socio-economic 
studies a:e in most cases predictive, using descriptive input-ou~put relations based on L1ie past. 

POSSIBLE l~TERF ACE BETIYEEN V ARlOUS 
AGGREGATION LEVELS A.~'D DISCIPLDiES 

In explor:itivG bn.d use s.tudies. Qt the r~gion:il l.ev~l, t~r. hnir:1l l !'I ft'\t"f'l'.'::lrion ::1 hont 1:md ll~e 
is conJronted with different" objective fu:1ctions in an interactive multiple·goal linear 
programming model. The techdcal information ca.11 be derived from crop-gtoY.t.i. simulation 
models, literature and expert knowledge, and the objective functions can be distilled from the 
different policy views in the region. The time horizon (e.g. 25 years) of these studies is far 
enough a\.\-ay to limit its effect. ln this way, different land use options can be generated which 
represent the different policy views in the system; they demonstrate the extremes in land use 
from a technical point of view for the long run. 
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However, these studies do not show the consequences for t.l-ie indhddual farms within the 
region. The relation with the actual siruation a.i.d short-term options is absent but may be 
achieved with a procedure explained in Figure 3.4 · 

The regional land use options set the scene for more detailed studies at farm level. This 
cail be done in an interactive way. Different farming systems in the region can be distinguished. 
For each of these farming systems explorative studies can be carried out with much shorter time 
steps (e.g. 5 years) by confronting technical information about land use on the fann mth the 
objectives oft~e farmer and those of the region in LP models. Different scenarios for each of the 
farming systems can be generated by putting different weights to the objectives of the region. 
For the first time interval, the land use activities that are offered to the linear programming model 
are more closely related. to the current land use activities, whereas for later intervals they are 
more closely related to possible future land use activities. From these explorative farm studies an 
answer to the question of whether individual farms (fanning systems) may be capable of 
roG.ohin5 tho 1~d ~o pa.ttom.a fo\.U'\'1 in th4 rosio~!:11 cn,~y "';ol,t h. nl-il'l:linPA ()ft,.n !;1T'l1C'.t11ral 
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changes in size and structcre are necessary. Exploration v.ith studies at farm level may help to 
gain insight into the way trmsfer can ta.1<e place. These studies should demonstrate whether 
institutional, socio-economical or cultural factors limit the at~inable changes in the near future. 
Such studies require detailed economic and social analysis of the present situation. The 
connection with explorative studies for the long terr.1. may take place from both sides, from the 
present and from t...':e potential foture. When necessar; the regional studies may be made more 
dynamic by the introduction of vl:io1;s ti:ne horizons (Spharim et al., 1992). 

Both in the recicnal a:.d fa .. -m studies the c!di.nition of the boundaries of a svstem, the . . 
elements of the system and the influences of the environment are very important. At the farm 
level the 'farm gate' it the appropr:ate boundary; howevez:, it should be clear whether income 
generated outside the fa:m but t.:.Sed for investmertt in the fa.r::1 is t..~ken into account. At a 
regional level, for instance, it is ir:1portant to be expiicit about po~sible imports and .exports of 
products; in other \vords, to c~stinguish bet\veen poEcies aiming at self-suff1cie:1cy for 

• ltural dn,..t~ ,'-, ~ ... ;,.,..·-~ ,:i• f: .. ,:, " Lo• --1 n" .><> tr'>~O agncu pro ..... ~ or .... O::> .... au.,L!, ... ~ .. e ... .I!l...!.'1..-.~ ru.i.. WW .. 1.;.w, 

GUIDELINES 

To preven.t !'.r.d I~c· . .: of C",:1"'...,,,,...;,..~.;on 
"''.._ - "" ~ ""~•.1..\w.a. • ..,•"'w•• • 

1. Describe the cbj;:ctl·.;cs et h:-:}. e.se sti.ic.i;)s explicitly. Ti.1~ objectives of the sn1dy d~termine 
e,, .. s1' Z"' ot· the sv::• .... .,.,~ 1' •,: 'cv~·1 •:,,1,;-; .. , .... 1,~ tl.,,. 0 ~...-; .. "\,...,- . .,..,., "L -1 ;.,.,,. ot-i ... ,..~1· ·v·;:,5 may V'·':lrt f'rv"ffi an 

'--' 'w ..,.,, -• ....... -, -J • -h.- .... .....:..,,,.\w..,r c.L.L "'- ..... ~ "'•• MV...J..,i.,,.ll,...4.1. • ....,.V V_, •'"''- 'W .A. -..f "' 
. . . ~ , . . f . ,-l' ·~ al ,C' , • f wvest1gat1on N Ue s.:crt·t~:m prspectves c a.-i m ... rv1r_.u~ J.ar:-:1 to an exp,or2.t1cn c 
possible land us.e in a r~gion. 

2. Define the system a."1.d its bo1.1::daries in ti."!le, .sp~ce a..-id in.fluence of ma.i.,. Systems as a 
limited part of re.ciity z.re not a construct bt:t ere q'.l:: . .-1tifiab!e a.-id identifiable phenomena. 
Models are simplified represen~f:~ions of systems. 

3. Described the n~xt lo·.v::r level and Il'.)Xt higher 1:vel of aggregation. The defmition of the 
system and boundJ11cs enible~ ~- ckZ"i:- description in general terms of the next hv,er and next 
higher levels of ~eDrcf::1tio.:.1. 'll-.~ rclr.tion between aegregation levels can be identified Lrt 
that case. It is imp(lssibl~ to ccn;;id~1· r-,t cnce (for exa!!'lple, in one model) more than three 
aggregation levels. It \1.ill lr;ad to 1.'!..r.ceUable res1.llts or to unjustified conclusions. 

4. Identify t.1-ie extcrn.cl i1J.:fh1.cnc:s ?.!ld constraints. Their influence in terms of d~ivi.ng force 
(e.g. as an effect on the c!:;mand for rgricu!tural products in the system) a..'1d const:aints that 
dictate the ultimat: llruits (c~chrjc21 limits, e.g. maximum yields or water availability, arid 
nonnative limits, e.fl. a min.i..ro1.n;1 employm~nt rate) should be defined. 

5. Detennine the bternal v,'l..ri:tbb (activities) related to land use, faeir interaction and their 
relation with the envi.rorui.v~r.t. Th-:: objectives and size of the system dictate these variables. 
A minimal number ofvi'lri::.b!cs i.3 ~..:: a preforable SL"ategy. 

- - --·~ ~--:--· . - .. . . 
.. . .... " ;:· .. 

_: {.··: .... • . 
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6. M~ .. ke explicit the necess~ry t,::chnical infonnation and the various policy issues. In regional 
land use studies ~--i indication of various t:chciques a:rd their organisation is sufficient, 
whereas studies on a hous~hold level require much more detail in . the way of labour 
organisation. income generation, etc. Depending on the objectives and limits of the system, 
other tech..T'lical information (e.g. consumption level, imports and exports) is needed. 

7. If explanc::.tion is the aim, c.istinguish clearly bet-.vee:i levels. Systems behaviour is explained 
from the underlying proc~ss lev:l. Quantification of explicit relations at a process level form 
the backbone of the e;...1Jla.r.ation ar1d llilde:s~;c.ing of sys-rems behaviour. 

8. If prediction is the ~im, be s·Jr~ of fae rdiability of the models. lvfodels that are used for 
predictions should be v;:;licfa.ted a..11d faeir sensitivity for cha.;.ges in inputs and input relations 
should b.: tested. 1'heir robust:1ess or fragility should be qua,;,1tified and considered in the 
predictions. 

9. If explora:ion is the aim, do not prete:1d to prdict. Often explorative studies are interpreted 
as predictions. If plausibility ~'"ld not cor.sis:ency er tech.dcal possibility is considered as a 

. . : ' al ~ 1 . ~ . . ' i ' f d" . cntenon ic:r t.ne v- ue o .. an ex; oranve s~'"y, t::is r::ay ie2<... to t.:1e \Vrong type o 1scusston. 

10. If decis:on-ma..l<ing is the aim, deten::be exactly L,e a~;:,:opria!e decision variables. 
Decision-ma.·'dng, be it strategic, tactical or opera:ional, requi:es proper identification of t."ie 
decision variables. Descnption of the uitf:::ate dedsion variable a.'1c. consequences of cha.'!ge 
should be Cil.la.ntifled. In this way, decision-r::C.:<l.::.g is sup?cr:ed by la.'1d use S!udies. 

11. Agg:eg::.te or average as fate as piJssib!e. A;;:ega:ion or av~:-agbg input dare may lead to 
tl1e \\Teng r~sults. First cor.::pute/calcu!a:e a.,c t11tn average should be the credo. Another 
order leads to the v,ron3 results in c::i.:::es of cur,il.::-iear i:1put r,:lations or in C::\ses of m11ch 

. . d • . . .. . .J vanat1on ue to stocnas:1c1ry o: input ~ata. 

12. Never disaggregate in order to derive guidelines for r.u1.nagement decisions at a lower 
aggregation level. Tne relation bet•,veen micro, meso and r::acro l_evel in socio-economic 
studies is a critical one. The same holds for aggreg:1:ion levels in· production-ecological 
studies. It is dangerous to draw conclu.sior.s from studies on meso . cir macro level for 
individual sitl1ations at micro levels. T:-.e study at the rr:~so or macro level sho ... vs the 
ultimate consequences of th.e choices of pc,li::y-makers at th:;.: level. Tney do not indicate 
what decisions have to be rr.2.ce at the micro leveL 

The guidelines a.rid suggestions described above may be used as a checklist in the 
evaluation of case studies on la11d use. Aware::iess o:these guide1L'1es may increase the quality of 
these studies and indicate what may be expected a.,d for what pt:.?OSe the studies may be used. 

I l 



In the present workshop we may see hew va.'"lous ecore~ional studies are done at various 
aggregation levels and it may illustrate the difficulties which we see when we're not aware of the 
various time and spatial scales. It is for that reason that this \.vorkshop may be so helpful to 
develop common ground for various srudies in the foture. 

I wish you all a useful and f:citfo.1 workshop. 
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Objectives: 

1. To develop scientific-technical methodology to explore land use 
options using models and expert systems at sub-national level. 

2. To develop operational methodology that will support the 
cooperation needed in a network to address issues at multiple 
sites. 

Expected outputs: 

1. Models and expert systems identified/developed and evaluated for 
estimating yield and environmental effects at different scales. 

2. Options for agricultural land use explored at four representative 
domains in tropical Asia. 

3. Teams of trained scientists who can apply systems analysis 
techniques at the regional level to identify development potential 
and opportunities. 

Ecoregional Approach: 
Integration from Genome to Region 

Interactive Multiple Goal Linear Programming (IMGLP) for land 
use planning 

Land 
evaluation 

I Constraints concerning resources : I 
area, water, etc. 

, ...... ~·-··· _, ·--!.!!l! ..• .1 •.. - .... .- .• --- ······-·· -··>-- -~ 

Input/output 
table olf 

production 
activities 

WOFOST Control Center for crop modelling 
C: :m = 

SysNet Project: Partners and Study Regions 

SysNet experience: Nine steps in developing Decision Support 
System (DSS) for land use planning 

I 
I 
I 
I 
I 
I 
I 

2) O..atina CSS atructure 

j'4) Training NARS on OSS components 

+ 
lnt•gratang OSS cunpon.nts 

by NARS cakehCMdn 

0
'6) T-n~i:,~: .. =.NARS 

i '7) G-,orolir.:..::•.:.:.-: lh• DSS 

l -------"-=~---~ j , 8 ) Raflnrn~ ~!!;o' each 

r . -
s g) Vakctatlng & t:anb,.,ing preNm CIH 

________ _; awdiM and sta'llng new case stud.ea 

Achievements to date (April 98): 

1. Established "Systems Research Network" for developing 
methodologies to address natural resource management issues 
and set up case studies. at subnational level: Haryana, India; 
Kedah-Perlis, Malaysia; - llocos Norte, Philippines; Can Tho 
Province, Vietnam. 

2. Developed and applied operational methodology including 
consultative stakeholders' meetings, five training workshops on 
crop modeling and linear programming and several attachment 
trainings (GIS) at NARS partner institutions and at IRRI; and 
provided adapted tools (crop models, optimization software). 

3. Designed decision support system, agreed on general methodology 
and applied this in prototype models for the four case study 
regions; conducted interactive (stakeholder-scientist) workshops 
resulting in revised ·optimum land use allocation• models for llocos 
Norte, Can Tho and Haryana. 

Sharing research between IARC, NARS and NAMA 

Slop I: Melhodciogy developmerf 

(reonrdl crienled step) 

Slop II: Melhodclogy applicoton 

(management crienled stop) 

NARS 

, , .... , ... ---
IARC: International Agricultural Research Centers 
NARS: National Agricultural Research System& 
NAMA: National Agricultural Management Agencies 

NAAIA 

... ' ... ___ ,, , 




