



















































































FIGUurE A.7: LandUse for 2000

FI1GURE A.8: LandUse for 2010
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FIGURE A.9: paired combinations of continuous variables.
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FIGURE A.10: Correlation between
commercialization and Income

26



035

= fimSize

030

025

02

13

010

005

000
25 00 28 80 TR Ow00 i %0 W

FIGURE A.12: Distribution of farm

size
4000000

00000

200000

perCapitalncome

1000000

No Yes
sintesifying

FIGURE A.13:
income and intensification

0040
0033
0030
0025
0020
0n1s
001
0005

0.000

kil 40 & -]
age(fTheHouseholdHead

violin plot between

27

015

010

000
0 2 4 L g L 12

FIGure A.14: Distribution of
Household Size

Iz the farmer Intensifying
175
130

126

count

slntesifying

FicUrReE A.15: Proportion of Inten-
sifying



Bibliography
Aalders, I. (2008). Modeling Land-Use Decision Behavior with Bayesian Belief Net-

works. FEcology and Society 13(1).

Abay, K. A., G. Berhane, A. S. Taffesse, B. Koru, K. Abay, et al. (2016). Understanding
farmers’ technology adoption decisions: Input complementarity and heterogeneity.

Ethiopia Strateqy Support Program Working Paper 82.

Agra (2016). Africa agriculture status report:progress towards agricultural transforma-

tion in africa. Technical report, Green Revolution in Africa (AGRA).

Bamford, A., D. Ferrol-Schulte, and H. Smith (2010). The status of the ruipa corridor
between the selous game reserve and the udzungwa mountains. Report to Frontier

Tanzania, Dar es Salaam, Tanzania.

Besley, T. and A. Case (1993). Modeling technology adoption in developing countries.
The American Economic Review 83(2), 396-402.

Binswanger, H. and P. Pingali (1988). Technological priorities for farming in sub-
saharan africa. The World Bank Research Observer 3(1), 81-98.

Boserup, E. (1965). The condition of agricultural growth.
Boserup, E. (1981). Population and technological change: A study of long-term trends.
Cain, J. (2001a). Improvements in Natural Resources. 44 (0).

Cain, J. (2001b). Planning improvements in natural resource management. guidelines
for using bayesian networks to support the planning and management of development

programmes in the water sector and beyond. Centre for Ecology and Hydrology.

Celio, E. and A. Grét-regamey (2016). Understanding farmers " influence on land-use
change using a participatory Bayesian network approach in a pre-Alpine region in
Switzerland. Journal of Environmental Planning and Management 59(11), 2079-
2101.

Cerquides, J. and R. L. De Mantaras (2003). Tractable bayesian learning of tree
augmented naive bayes models. In ICML, pp. 75-82.

28



Choi, A., L. Zheng, A. Darwiche, and O. Mengshoel (2011). A tutorial on bayesian net-
works for system health management. Machine Learning and Knowledge Discovery

for Engineering Systems Health Management 10(1), 1-29.

Clarke, E. J. and B. A. Barton (2000). Entropy and mdl discretization of continu-
ous variables for bayesian belief networks. International Journal of Intelligent Sys-
tems 15(1), 61-92.

Coulson, A. (2015). Small-scale and large-scale agriculture: Tanzanian experiences. In
M. Stahl (Ed.), In Looking Back, Looking Ahead — Land, Agriculture and Society in
FEast Africa, pp. 44-73. Nordic Africa Institute.

Coutts, S. R. and H. Yokomizo (2014). Meta-models as a straightforward approach to
the sensitivity analysis of complex models. Population Ecology 56(1), 7-19.

Daly, R., Q. Shen, and S. Aitken (2011). Learning bayesian networks: approaches and
issues. The knowledge engineering review 26(2), 99-157.

Darnhofer, 1., R. Gretzmacher, and W. Schneeberger (1997). Cart for oats-vetch adop-
tion in the ethiopian highlands. Die Bodenkultur 271(48), 4.

Dinesen, L. (2016). Kilombero Valley Floodplain (Tanzania), pp. 1-8. Dordrecht:
Springer Netherlands.

Erenstein, O. (2006). Intensification or extensification? factors affecting technology use
in peri-urban lowlands along an agro-ecological gradient in west africa. Agricultural
systems 90(1), 132-158.

Feder, G., R. E. Just, and D. Zilberman (1985). Adoption of agricultural innovations
in developing countries: A survey. Economic development and cultural change 33(2),
255-298.

Frank, S. K. (2015). Expert-based bayesian network modeling for environmental man-
agement. Frankfurt Hydrology Paper 11, Institute of Physical Geography, Goethe
University Frankfurt.

Frayer, J., Z. Sun, D. Miiller, D. K. Munroe, and J. Xu (2014). Analyzing the drivers
of tree planting in yunnan, china, with bayesian networks. Land Use Policy 36,
248-258.

29



Friedman, N.,; D. Geiger, and M. Goldszmidt (1997). Bayesian network classifiers.
Machine learning 29(2-3), 131-163.

Friedman, N. and D. Koller (2003). Being bayesian about network structure. a bayesian

approach to structure discovery in bayesian networks. Machine learning 50(1), 95—
125.

Gladwin, C. H. (1980). A theory of real-life choice: Applications to agricultural deci-
sions. Agricultural decision making: Anthropological contributions to rural develop-
ment, 45-85.

Headey, D., M. Dereje, and A. S. Taffesse (2014). Land constraints and agricultural
intensification in Ethiopia: A village-level analysis of high-potential areas. Food
Policy 48, 129-141.

Howley, P., C. O. Donoghue, and K. Heanue (2012). Factors Affecting Farmers’ Adop-
tion of Agricultural Innovations: A Panel Data Analysis of the Use of Artificial
Insemination among Dairy Farmers in Ireland. Journal of Agricultural Science 4(6),
171-179.

Jayne, T., J. Chamberlin, and D. D. Headey (2014). Land pressures, the evolution of
farming systems, and development strategies in africa: A synthesis. Food Policy 48,
1-17.

Jones, T., A. J. Bamford, D. Ferrol-Schulte, P. Hieronimo, N. McWilliam, and
F. Rovero (2012). Vanishing wildlife corridors and options for restoration: A case

study from tanzania. Tropical Conservation Science 5(4), 463-474.

Jun, C., Y. Ban, and S. Li (2014). China: Open access to earth land-cover map.
Nature 514 (7523), 434-434.

Kangalawe, R. Y. and E. T. Liwenga (2005). Livelihoods in the wetlands of kilombero
valley in tanzania: Opportunities and challenges to integrated water resource man-
agement. Physics and Chemistry of the Earth, Parts A/B/C 30(11), 968-975.

Kato, F. (2007). Development of a major rice cultivation area in the kilombero valley,

tanzania. African Study Monographs (36), 3-18.

Kjaerulff, U. B. and A. L. Madsen (2012). Bayesian networks and influence diagrams:

a guide to construction and analysis, Volume 22. Springer Science & Business Media.

30



Kocabas, V. and S. Dragicevic (2013). Bayesian networks and agent-based modeling
approach for urban land-use and population density change: A BNAS model. Journal
of Geographical Systems 15(4), 403-426.

Koller, D. and N. Friedman (2009). Probabilistic graphical models: principles and
techniques. MIT press.

Korb, K. B. and A. E. Nicholson (2010). Bayesian Artificial Intelligence, Second Edition
(2nd ed.). Boca Raton, FL, USA: CRC Press, Inc.

Koski, T. and J. Noble (2011). Bayesian networks: an introduction, Volume 924. John
Wiley & Sons.

Kuhn, M. (2008). Caret package. Journal of Statistical Software 28(5), 1-26.
Kuhn, M. and K. Johnson (2013). Applied predictive modeling, Volume 810. Springer.

Lele, U. J. and S. W. Stone (1989). Population, pressure, the environment, and agri-
cultural intensification: variations on the boserup hypothesis. MADIA discussion
paper (USA).

Leonard, S. H., G. D. Deane, and M. P. Gutmann (2011). Household and farm transi-

tions in environmental context. Population and environment 32(4), 287-317.

MALF (2015). Tanzania livelihood baseline profile: Kilombero-ulanga-lusewa paddy,
maize, and cassava livelihood zone. Zone Discription 43, Ministry of Agriculture

Livestock and Fisheries: Agriculture Department.

Marcot, B. G., J. D. Steventon, G. D. Sutherland, and R. K. McCann (2006). Guidelines
for developing and updating bayesian belief networks applied to ecological modeling
and conservation. Canadian Journal of Forest Research 36(12), 3063-3074.

Margaritis, D. (2003). Learning bayesian network model structure from data. Techni-
cal report, CARNEGIE-MELLON UNIV PITTSBURGH PA SCHOOL OF COM-
PUTER SCIENCE.

Milder, J., L. Buck, and A. Hart (2013). Applying an agriculture green growth approach
in the sagcot clusters: Challenges and opportunities in kilombero, ihemi and mbarali.
Technical report, SAGCOT Centre, Dar es Salaam.

31



Milder, J., L. Buck, A. Hart, S. Scherr, and S. Shames (2013). A framework for
agriculture green growth: Greenprint for the southern agricultural growth corridor

of tanzania (sagcot). Dar es Salaam: SAGCOT Centre.

Mombo, F.; S. Speelman, G. V. Huylenbroeck, J. Hella, and S. Moe (2011). Ratification
of the Ramsar convention and sustainable wetlands management : Situation analysis
of the Kilombero Valley wetlands in Tanzania. Journal of Agricultural Extension and
Rural Development 3(9), 153-164.

Neapolitan, R. E. et al. (2004). Learning bayesian networks, Volume 38. Pearson
Prentice Hall Upper Saddle River, NJ.

Nielsen, T. D. and F. V. Jensen (2009). Bayesian networks and decision graphs.

Springer Science & Business Media.

Nin-Pratt, A. (2015). Agricultural intensification in africa. IFPRI Discussion Paper
01433.

Nindi, S. J., H. Maliti, S. Bakari, H. Kija, and M. Machoke (2014a). Conflicts over
land and water resources in the kilombero valley floodplain, tanzania. African Study
Monographs 50, 173—-190.

Nindi, S. J., H. Maliti, S. Bakari, H. Kija, and M. Machoke (2014b). Conflicts Over
Land and Water Resources in the Kilombero Valley Floodplain, Tanzania. African
Study Monographs 50(October), 173-190.

Nojavan A., F.; S. S. Qian, and C. A. Stow (2017). Comparative analysis of discretiza-
tion methods in Bayesian networks. Environmental Modelling and Software 87, 64—
71.

NorsysSoftwareCorp (2016). Netica-J Manual. http://www.norsys.com/netica-j/
docs/NeticaJ_Man.pdf,Retrieved on 10/09/2016.

Ntongani, W. A., P. K. Munishi, S. R. More, and J. J. Kashaigili (2014). Local knowl-
edge on the influence of land use/cover changes and conservation threats on avian

community in the kilombero wetlands, tanzania. Open Journal of Ecology 4(12),

723.

Okike, I. (2001). Agricultural intensification and efficiency in the West African savan-
nahs: Evidence from northern Nigeria. Number 33. ILRI (aka ILCA and ILRAD).

32


http://www.norsys.com/netica-j/docs/NeticaJ_Man.pdf
http://www.norsys.com/netica-j/docs/NeticaJ_Man.pdf

Okike, 1., M. A. Jabbar, V. Manyong, J. W. Smith, J. A. Akinwumi, and S. K. Ehui
(2001). Agricultural intensification and efficiency in the West African savannahs:
evidence from northern Nigeria. Socio-economics and Policy Research Working Paper

- International Livestock Research Institute (33).

Otsuka, K., F. Place, et al. (2013). Evolutionary changes in land tenure and agricultural

intensification in sub-saharan africa. Disscussion Paper 13-22.

Pearl, J. (1988). Probabilistic reasoning in intelligent systems: networks of plausible

inference. Morgan Kaufmann.

Pearl, J. (2011). Causality: Models, reasoning and inference. International Statistical
Review 79(2), 272-301.

Pedregosa, F., G. Varoquaux, A. Gramfort, V. Michel, B. Thirion, O. Grisel, M. Blon-
del, P. Prettenhofer, R. Weiss, V. Dubourg, et al. (2011). Scikit-learn: Machine
learning in python. Journal of Machine Learning Research 12(Oct), 2825-2830.

Perz, S. G. (2003). Social Determinants and Land Use Correlates of Agricultural
Technology Adoption in a Forest Frontier : A Case Study in the Brazilian Ama-
zon Author (s ): Stephen G . Perz Published by : Springer Stable URL :
http://www.jstor.org/stable/4603460 Accessed :. Human Ecology 31(1), 133-165.

Pollino, C. A., O. Woodberry, A. Nicholson, K. Korb, and B. T. Hart (2007). Pa-
rameterisation and evaluation of a bayesian network for use in an ecological risk
assessment. Environmental Modelling € Software 22(8), 1140-1152.

Pope, A. and R. Gimblett (2017). Linking participatory, bayesian, and agent-based
modeling techniques to simulate coupled natural-human system: A case study with
ranchers in sonora, mexico. In Environmental Modeling with Stakeholders, pp. 345—

359. Springer.

Rasmussen, S., A. L. Madsen, M. Lund, et al. (2013). Bayesian network as a modelling

tool for risk management in agriculture.

Rebelo, L. M., M. P. McCartney, and C. M. Finlayson (2010). Wetlands of Sub-Saharan
Africa: Distribution and contribution of agriculture to livelihoods. Wetlands Ecology
and Management 18(5), b57-572.

33



Ruthenberg, H. et al. (1980). Farming systems in the tropics. Number Ed. 3. Oxford

University Press.

Sanchez, S. M. (2005). Nolhdesigns spreadsheet. Software available online via
http://diana. cs. nps. navy. mil/SeedLab, 1430-1439.

Schelhas, J. (1996). Land use choice and change: intensification and diversification in

the lowland tropics of costa rica. Human organization 55(3), 298-306.

Shriar, A. (2000). Agricultural intensity and its measurement in frontier regions. Agro-
forestry systems 49(3), 301-318.

Shriar, A. J. (2001). The dynamics of agricultural intensification and resource conser-

vation in the buffer zone of the maya biosphere reserve, petén, guatemala. Human
ecology 29(1), 27-48.

Snyder, K. A. and B. Cullen (2014). Implications of sustainable agricultural intensifi-

cation for family farming in africa: Anthropological perspectives.

Sorensen, R., U. Zinko, and J. Seibert (2006). On the calculation of the topographic
wetness index: evaluation of different methods based on field observations. Hydrology
and Earth System Sciences Discussions 10(1), 101-112.

Sun, Z. and D. Miiller (2013). A framework for modeling payments for ecosystem
services with agent-based models, Bayesian belief networks and opinion dynamics
models. Environmental Modelling and Software 45, 15-28.

Uusitalo, L. (2013). Advantages and challenges of Bayesian networks in environmental

modeling networks in environmental modelling. (May 2007).

Zheng, F. and G. I. Webb (2010). Tree Augmented Naive Bayes, pp. 90-991. Boston,
MA: Springer US.

34



