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Part 1: - Course Outlines

COURSE 1: ECOLOGY, NATURAL RESOURCES AND THE ENVIRONMENT

Course code STP5114 Week 15

Course title Ecology, Natural Resources and the Environment | Credit (Hours) A(iscsr)edits

Course facilitator Siti Rubiah Zainudin E-mail
zsrubiah@frst.unimas.my

Dr Siti Rubiah Zainudin

Assoc Prof Dr Mustafa Abd Rahman
Assoc Prof Dr Andrew Alek Tuen
Assoc Prof Dr lau Seng

Prof Murtedza Mohamed

Resource person(s)

E-mails

Course objectives

The main objectives of this course are to:

provide a general understanding of the ecological basis of the environment
and its current state; the earths hierarchical level of organization and the
linkages between the major ecosystems;

identify and understand the importance of environmentally sensitive areas
focusing on aquatic and terrestrial biodiversity and conservation of tropical
peatland;

explore various conventions, policies, laws and regulations pertaining to
the environmental management at the States, national, regional and global
levels;

introduce fundamental concepts pertaining to environmental management
systems.

introduce ISO 14000 series for strategic environmental management;
explore the theory and practice of Environmental Impact Assessment
(E1A).

Upon successful completion of this module, students would be able to:

°

explain the basic principles of biodiversity conservation

describe and explain the principal issues, objectives and provisions of
various conventions, declarations, policies, Acts, Orders, Ordinance and
Regulations in Malaysia, within ASEAN countries as well as those by the
United Nations

propose or decide on management and conservation strategies for
environmentally sensitive areas particularly pertaining to tropical peatland
based on the above and on a broad understanding of fundamental concepts
of environmental management systems including the ISO14000.

participate effectively in Environmental Tmpact Assessment (EIA)
undertakings

Learning Units
LU1. Introduction to

ecological systems

LU2. Principles of biodiversity

conservation.

LU3. Environmentally

sensitive area and
conservation strategies

LU4. Peatland characteristics

LUs.

LUG.

and management

Environmental Policy,
Laws and Conventions

Environmental
Management System
(EMS) and
Environmental Impact
Assessment (EIA)

Course synopsis.

In this course, the importance of ecology as the basis for environmental
management, the importance of environmentally sensitive areas such as aquatic
and terrestrial habitats in biodiversity conservation and the role of biological
indicators as signs of habitat degradation will be discussed. Special focus will be
on tropical peatlands, their wise use and management. Principles of
environmental and water resources management will be elaborated. There will
also be deliberations on EIA processes and case studies.




Course contents

LUt

Definition of environment, resources, ecology, ecosystem and the concept of sustainability. Review of
current state of the environment and resources — problems, causes and connections. Examples of ecological
imbalances leading to environmental instability and degradation. Hierarchical classification of the
biosphere: Biomes, ecosystems, communities, and populations. Definition and examples of each level of
classification. Energy: Law of Thermodynamics. Definition of ecological succession, importance of
achieving climax state and ecological stability. Succession in aquatic systems, eutrophication.
Classification of aquatic organisms and their diversity, key characteristic features (identification) of
selected groups of organisms, habitat preferences. Endangered and exploited species. Commercial
species. Bioprospecting. The habitat as a tool for understanding and managing water resources.

Definitions of bioindicators.

LU2

Definition of biodiversity, diversity measurements (diversity indices, species richness, etc). A review of
the Biodiversity Conventions leading to the legal implications of protecting biodiversity. Principles and
guidelines in biodiversity conservation. Current issues on the implementation of the biodiversity
conservation laws and regulations.

LU3

Environmentally sensitive environments. Terrestrial and aquatic environment. Highlands environment.
Catchment processes, riparian effects, instream / river processes. Importance of wetlands. Impacts of
degradation of sensitive ecosystems on the physical, biological and human environments. Relevance of
riverine ecology to the protection of water resources. Management strategies for environmentally sensitive
areas.

LU4

Peatland characteristics and management: Unique, endemic and threatened, overview of the nature of
tropical peats and peat soils, location and extent, origin and genesis, natural resource functions of tropical
peatlands: Carbon balance, hydrological, climatic, biodiversity and related forest resource functions,
productivity and nutrient cycling, other ecological and landscape functions. Socio-economic importance
and values, impacts of landuse on tropical peatlands. Peatland Management: Lessons learned and new
approaches, conservation, sustainable use and management strategies in South East Asia. Wise Use
Guidelines for tropical peatlands,

Lus

Global and regional conventions on environment and water resources (UNCED, Ramsar, Dublin
Statement, WWForum etc); Agenda 21: Environmental politics and reality; the Federal Constitution and
legal framework for environmental management; the national Policy on Environment; institutional
framework for environment and water resources management. The Environmental Quality Act, 1974 and
subsequent amendments; Regulations/Orders, guidelines and standards made pursuant to EQA. Other
legislations under other Federal Ministries applicable for environmental management and natural resources
conservation. Other legislations under other State governments applicable for environmental management
and natural resources conservation.

LU6

Introduction to environmental management; organisational EMS; integration of business and
environmental objectives; ISO14000 series of standards; the 17 elements of an effective EMS; strategies
and tools for implementation of EMS. The concept of sustainable development and the role that EIA can
play in implementing the concept. The scenario of ‘no-EIA’.

Basic Principles of ETA.

EIA - Definitions/terminologies (EIA, EIS, DEIA, EIA, IEE, FONSI); Legal requirement — EIA Order,
categorical exclusion, non-categorical exclusion; Stages of EIA process (Screening process - meaning of
the term “significant impacts”; Scoping process - key issues to address; Assessment process; Baseline
study (existing environment); Impact assessment methods; Mitigation and abatement measures;
Recommended environmental Management Plan (EMP); Monitoring and auditing., and the EIA review
process.

Case Studies/Reports:
The Peat Soils Of Sarawak: Existing Knowledge and Information Gaps
Utilization of Peat Lands in Sarawak - The Socioeconomic Context
An Assessment of the Environmental Impacts of Peatland Development in Sarawak
Challenges for Sustainable Agriculture on Peatlands in Sarawak, Malaysia




Key references

Archibold, O. W. 1995. Ecology of world vegetation. Chapman and Hall, London, 510pp .

Beanlands. G. 1996. Scoping methods and baseline studies in EIA. In UNEP/EEU Training Resource Manual .

Clark B.D. 1996. Introduction to environmental assessment, environmental management and sustainable
development In UNEP/EEU Training Resource Manual.

Department of Standards Malaysia. 1996. ISO14001: Environmental Management Systems — Specifications with
Guidance for Use. SIRIM Publication. Shah Alam.

DOE 1997. EIA: Procedure and requirements in Malaysia.

Downes, B. J., L. A. Barmuta, P. G. Fairweather, D. P. Faith, M. J. Keough, P. S. Lake, B. D. Mapstone, and G. P.
Quinn. 2002, Monitoring ecological impacts: concepts and practice in flowing water. Cambridge University
Press, New York, New York, USA.

Duinker P. 1996. Effects Monitoring in Environmental Impact Assessment. In UNEP/EEU Training Resource
Manual.

Ebisemiju F. S. 1996. ETA: Making it work in developing countries In UNEP/EEU Training Resource Manual.

Fiedler, P L., and P. M. Kareiva. (editors). 1998. Conservation Biology: For the Coming Decade. Second Edition.
New York, NY: Chapman & Hall, 420 pp.

Gaston, K.J. 2000. Global patterns in biodiversity. Nature. 405:220-227.

IPCC. 2000. Summary for Policy Makers. Land Use, land Use Change and Forestry. Watson, R.T., Noble LR.,
Boiln, B., Ravindranath, N.H., et al. (eds), pp. 1-20. Cambridge University Press.

Jain RK., Urban L. V., Stacey G. S., Balbach H. F. 1996. Environmental assessment methodologies In
UNEP/EEU Training Resource Manual.

Landner, L 1992. Simplified assessment of environmental effects (SAEE). Network for Industrial Environmental
Management (NTEM) Phase 11 Training Package 2. SIDA-UNEP Bangkok.

Mitsch,W and Gosselink,J. 2000. Wetlands. 3 " Edition, John Wiley & Sons, 920pp.

Muhamad Awang et al. 1999. Environmental Management Standards (ISO14000): Towards a Sustainable Future.
UPM Press. Serdang.

Olson, D.M., and E. Dinerstein. 1998. The Global 200: a representation approach to conserving the Earth’s
distinctive ecoregions. Conservation Biology 12:502-515.

Patterson, J. 1999. Wetlands and Climate Change: feasibility investigation of giving credit for conserving
wetlands as carbon sinks. Special Publication 1-1999, Wetlands International, Ottawa, Canada. 35 pp. Roulet,
N.T. 2000. Peatlands, carbon storage, greenhouse gases, and the Kyoto Protocol: Prospects and significance
for Canada. Wetlands 20(4), 605-615.

Schulze, E. D and Mooney, H.A. 1994. Biodiversity and Ecosystem Function. Springer, pp 525.

Shugart, H.H. (1998) Tetrestrial Ecosystems in Changing Environments. Cambridge Studies in Ecology.
Cambridge University Press, Cambridge. 537 pp

Talling, J. and Lamoalle, J. 1998. Ecological Dynamics of Tropical Inland Waters. Cambridge University Press,
Cambridge. 441 pp.

Watkins, D. & Parish, F. 1999. Review of wetland inventory information in Asia. In: C.M. Finlayson & A.G
Spiers (eds), Global Review of Wetland Resources and Priorities for Wetland Inventory. Wetlands
International for the Ramsar Convention on Wetlands.

Winter, T.C. 2000. The vulnerability of wetlands to climate change: A hydrologic landscape perspective. Water
Resources Journal 206, 50-57.

Wood, A., P. Stedman-Edwards, and J. Mang, editors. 2000, The Root Causes of Biodiversity Loss. World
Wildlife Fund and Earthscan Publications, Ltd., London, UK. 304 pp.

Course highlights

Ecological processes and its impacts on mankind. Biodiversity issues

Tropical ecology with emphasis on aquatic ecosystems and peat land management

Participation in activities related to EMS elements such as development of Environmental Policy Statement,
determination of environmental aspects, EMS audits, identification of environmental performance indicators ete.
Involvement in a ‘mock’ ETA study and EIA report preparation.




Assessment
Written examination: 50%
Term papers, teports: 50%




COURSE 2: WATER RESOURCES AND HYDROLOGY

Course code STP 5124 Semester
Course title Water Resources and Peatland Hydrology Credit 4 (56)
(Hours)
Course Dr. Lau Seng Email lauseng@ibec.unimas.my
facilitator(s)
Resource Assoc Prof Dr Lau Seng Email
person(s) Dr. Tie Yu Leong and Ir, Dr. Henk Ritzema

Course objectives

The course is aimed at providing (a) an overview on hydrological
aspects of water resource science, (b) an understanding of basic
hydrological concept within peatland catchments, and (c) the
fundamental water resource management concept particularly for
peatlands and coastal areas.

Course synopsis

1. Overview of hydrology as a science related to water resource
management;

2. Exposure and understanding of the main hydrological processes
and their importance in the management of the water resources in
peatland catchments;

3. Develop skills of applying and identifying hydrological analysis
for sustainable development of catchment and water resource.

4. Discussion on water chemistry, water quality standards,

monitoring and treatments and pollution control measures for

peatland areas.

Introduction of water resource applications software for

management of groundwater, surface water and water quality

assessments.

w

Learning Units

1.

o wn R W

General introduction to hydrology and
water resources;

Hydrological processes - precipitation,
river flow, evapotranspiration, inflitration,
geohydrology and hydrographs;
Peatland hydrology

Peatland catchment management.
Water management

Concept in surface and groundwater
modelling

Water resource management tools for
peatland areas

Course contents

LU 1 | General introduction to hydrology and water resources

Resource Management (IWRM).

Hydrology from different perspectives - engineers, environmentalists, agriculturists, water managers. The
hydrologic water balance — global, regional, national. Relationship between weather and hydrology — heat
balance, radiation, thermal circulation, earth’s rotation, weather fronts, humidity. Definition of river basin and
catchment area. The hydrological station. How hydrology fit in the general scheme of Intergrated Water

LU 2 | Hydrological processes

analysis.

Precipitation — types (cyclonic, convective, orographic), measurements, precipitation data analysis, IDF curves.
Streamflow — river stage and gauging, discharge measurements, Stage-Discharge relationship, rating curves,
streamflow data interpretation, hydrographs, streamflow variations(annual, seasonal, daily). Evaporation and
Transpiration — Controlling factors, measurements, Penman-Monteith Equation. Infiltration — fundamental
process and infiltration methods. Geohydrology — definitions and terminologies, Darcy’s Law. Hydrograph

LU 3 | Peatland hydrology

A. Introduction to Peatlands: Classification systems; peat landforms; peat landform survey

B. Hydrology of peatlands: Hydrology and water balance; water movement within peatlands; outflows;
hydrochemistry and chemical processes within peatlands; environmental gradients — water source gradient,
acid/base gradient, fertility gradient, and water table gradient.




LU 4 | Peatland Catchment Management.
A. Changes in Peatlands
i. Peatland archive — peatland chronologies
ii. Autogenic changes — internal conditions
iil. Allogenic changes — external conditions
iv. Environmental feedbacks
B. Resource Management
i. Peatland values — economic, wildlife conservation, functional values and value to society
ii. Impacts of drainage, peat extractions, agriculture and other disturbances
iii. Conservation management and restoration
iv. The future for peatlands in the 21% century.
LUs | Water Management in Peatland
Principles of water management in tropical peatlands: Why is water management needed?; Water management
issues in peatlands; Concept of a water management system in tropical peatlands; Leading principle "Control of
the Water Level "; Design approach
Design Considerations: System layout; Spacing of drains; Drain dimensions; Water level control; Structures;
On-project water storage; Water quality
LU 6 | Concepts in Modelling and Modelling Tools
Types of models used in IWRM tools: conceptual, mathematical and numerical models, "black box" and
physically based models, lumped and distributed models, empirical, deterministic and stochastic models.
Process of building a model: schematisation, data, discretisation, calibration, verification and simulation.
Numerical methods: numerical integration, solution of equations, method of finite differences and method of
finite elements.
Optimization techniques: Introduction to linear programming, dynamic programming, genetic algorithms.
Introduction to new Information Technologies: Artificial intelligence, expert systems, neural networks.
LU 7 | Model set-up, data collection, calibration, verification, and interpretation
Model set-up: Introduction of concept modeling setup. (e.g. setting the boundary conditions, determining the
model domain area, grid sizes, time-step etc). Introduction to the formulation of modeling setup (e.g.
formulation of objectives, review of theoretical background, formulation of the model, creation of model
structure, formulation of equation, formulation methods of solution, production of computer programs,
calibration and validation, sensitivity analysis.)
Data Collection: Methods of data capture. Field data (sampling points, duration, frequency etc.) and office data
(existing maps, discharge records, rain, wind, tidal and wave records etc) collection. Role of data in modelling
and decision making. Instrumentation, data logging, data processing, quality control, database use.
Calibration: Short-term calibration dataset (parameters), Long-term dataset for inference. Location of
calibration points, quality of calibration and verification data. Other methods of formulating and calibrating
models. Parameters such as water levels, velocity, river discharge etc.
Verification: Accuracy (parameter calibration/ model structure). Reliability
Sensitivity analysis: Parameter optimization. State variable sub-spaces. Parameter uncertainty. Sensitivity
gradients
Interpretation of model outputs. The application of statistical and systems engineering techniques in the
analysis of models output. Model output accuracy. Physical meaning of the model outputs. Hypothesis testing
and regression modeling. Error analysis (e.g. Kalman filters, Monte Carlo).
AU 1 | Case studies (Practical)

Surface Water Modelling: Study of the physical processes of the hydrologic cycle and the application of
hydrologic tools for engineering design. Design methods based on peak discharge equations and unit
hydrograph models; Stormwater management design, flood routing, and reservoir routing. The principles of
surface erosion and channel scour. Catchment modelling and model types. Integrated catchment response.
Rainfall-runoff processes. Modelling of watershed processes (biophysical/ecological). Large basin
modeling. Spatially distributed flow and transport modeling. Governing equations for flow, sediment
transport and contaminant transport. Case study and practical. XP-SWMM (Storm Water Management
Model), MIKE 21, MIKE SHE (A Watershed Scale Model for Soil and Water Resources Management),
SHESED (Basin Scale Water Flow and Sediment Transport Modelling System)
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Groundwater Modelling: Introduction to groundwater hydraulics and modeling approaches; Concepts related to
the development of groundwater resources, hydrogeology, hydrodynamics of flow through porous media,
hydraulics of wells, artificial recharge, sea water intrusion, basin-wide groundwater development;
Introduction to chemical and bio-chemical migration and transformation processes and modelling
approaches. The ecology of groundwater and natural attenuation; Contaminated land and landfilt
environments. Source and plume assessment strategies. Source-Pathway-Target; Containment methods:
physical and hydraulic; Remediation Methods: pump and treat; soil vapour extraction; sparging; multiple
extraction point systems; natural attenuation; Case study and practical. ASMWIN, MODFLOW

River Basin Modelling: Fundamental principles and applications of river engineering. River flow, river channel
formation, physical characteristics of rivers, responses of rivers to natural and human-made changes,
analytical methods of design and evaluation, mathematical and computer modelling of river channel
changes. Classification of flows and models. A review of open channel steady flow modelling. Gradually
and rapidly varied flow. Sub-critical and supercritical flow. Water surface profile computations. Floodway
delineation. Bridge and culvert analysis. Application of HEC-RAS steady-state software. A review of the St.
Venant dynamic and continuity equations and their solution methods. Unsteady flow modelling. Flood
routing. Fully dynamic modelling. Model calibration. Applications of the ISIS-FLOW software. Case study.

Key References

Abbott, M.B. and Refsgaard, J.C. 1996. Distributed Hydrological Modelling. Dordrecht, The Netherlands: Kluwer.

Arnold Herschy, R.W. (ed). 1978. Hydrometry: Principles and Practices. John Wiley.

Beven, K. 2000. Hydrologic Modelling A Primer. J. Wiley & Sons.

Black P.E. 1996. Watershed Hydrology. Ann Arbor Press. Chelsea, MI.

Chin D.A. 2000. Water Resources Engineering. Prentice-Hall Inc. Upper Saddle River, NJ.

Clark, Viesman and Hammer. 1977. Water Supply and Pollution Control, Haper and Row.

Fetter W. 1994. Applied Hydrogeology. Prentice Hall

Gribbin J.E. 1997. Hydraulics and Hydrology for Stormwater Management. Delmar. Albany, NY.

Haan C.T, Barfield C.J. and Hayes J.C. 1994. Design Hydrology and Sedimentology for Small Catchment. Academic
Press, New York.

Hammer and Hammer, 2001. Water and Wastewater Technology, Prentice-Hall.

HEC-RAS User's Manual. Latest version.

ISIS-FLOW User Manual. Halcrow/H.R. Wallingford [1995]

JPS 2000. Manual Saliran Mesra Alam. Percetakan Negara Malaysia

Lamb, 1.C. 1985, Water Quality and Its Control, John Wiley Sons.

Linsley, et al. 1992. Water Resources Engineering, Mc Graw-Hill Inc.

Loucks, and Daniel, P. 1981. Water Resources Systems Planning and Analysis, Prentice-Haall .

Mays, L.W. and Tung, Y.K. 1992. Hydrosystems Engineering and Management. New York: McGraw Hill Inc.

Metcalf and Eddy. 1998. Wastewater Engineering, Treatment Disposal Re-use, McGraw-Hill International Editions,
Civil Engineering Series,

Newson, M. 1994. Hydrology and the River Environment. Oxford: Oxford University Press.

Oweis 1.S., Khera R.P. 1998. Geotechnology of Waste Management, PWS Publishing Co.

Revelle. 1981. The Environment. Issues and Choices Society, Willard Grant Press.

Singh V.P.1992. Elementary Hydrology. Prentice-Hall, Englewoods Cliffs, NJ.

Singh, V.P. (ed). 1995. Computer Models of Watershed Hydrology. Highlands Ranch, Colorado, USA: Water
Resources Publications.

Assessment

Written examination (50%)
Assignment (30%)
Group world/project (20%)




COURSE 3: PEAT SOILS AND LAND USE

Course code STP5134 Week 13-17
Course title Peat Seils And Land Use Credit 4 (56)
(Hours)
Course facilitator Wan Sulaiman bin Wan Harun E-mail whwsulaiman@frst.unimas.my
Resource person(s) DrTie Y.L. E-mail ecocon(@streamyx.com

Course objectives

The module is aimed at providing an understanding of the complexities of peat soils
and issues related to their use based on theoretical frameworks, philosophies,
ideologies, current thinking and practices in the areas of land use and natural
resource utilization. At the end of the module candidates would be able to:

- describe the nature of soils in broad terms

- describe the genesis of peat soils and explain their characteristics

- discuss soil quality as well as principles and approaches to land evaluation

- make simple appraisal about the sustainability of land use plans

- make an evaluation on the suitability of a given peatland for various land
uses and provide detail implications on management and conservation

Course Synopsis
Beginning with a broad overview of soils, the module goes into an in-depth treatment on the
nature of peat soils, examines the various concepts relevant to soil quality and sustainable use,
and introduces the various principles and techniques in land evaluation and land-use planning.
Present and future sectoral land use, and their impacts are then discussed through case studies,
with special reference to peatlands. The final part of the module deals with the general
concepts of integrated soil conservation management, and in particular, integrated

el 'watershed (ICM) as an approach towards “wise use” of peatlands.

Course Outline

o Overview of soils: formation, concept of individual soils, basic properties
(physical, chemical and biological), soil taxonomy, wetlands

s Peat soils: genesis, properties and behaviour, taxonomy and mapping

e Soil Quality and Performance: concept of soil quality/soil health and its
assessment, soil resistance and resilience, carrying capacity and sustaining
biological productivity, soil remediation

e Land evaluation: land evaluation for land-use planning, interpretations for
various soil uses, controls in land-use planning

o Sectoral land use: agriculture, forestry, plantation, nature, infrastructures, etc.,
land-use conflicts, wise sectoral land use

e Land use change: spatial and temporal monitoring of changes, impact on
ecosystems, the peatland case

e Soil conservation management: land degradation (focus on erosion and peat soil
subsidence), integrated approach to peat soil/land conservation, agricultural land
and water management on peatland

Learning Units
LUI. General understanding of soil with a

LU2.

LU3.

LU4.

comprehensive treatment of peat soils
Concept of soil quality and
performance, and principles and
practices in land evaluation for land-
use planning as related to resource
evaluation, allocation and utilization
Land use - Sectoral needs and
conflicts, land use change and impact,
and case analyses for peatland
Integrated Soil Conservation
Management with emphasis on
agricultural development of peatland.

Course contents

LU 1 | Overview of soils and peat:

peatlands.

Targeting at postgraduate students from different disciplinary backgrounds, this LU will introduce soils from historical and
philosophical perspectives as much as from the scientific and utilitarian perspectives. Topics include concepts in soil
formation and of individual soils; basic physical, chemical and biological behaviour and how these relate to soil’s use and
the environment; organizing soil information covering soil survey and classification including Soil Taxonomy; and brief
overview of wetlands. The treatment is then extended to peat soils and the attendant issues pertaining to peat soils use.
Reading list includes recent comprehensive textbooks on soils, compendiums on soils and sustainable land use, and on




LU 2 | Soil quality, performance and land evaluation:

This learning unit deals with concepts in resource evaluation, allocation, and use. Theoretical background is covered under
various topics that include concept of soil quality or soil health and methods of assessment/evaluation; soil resistance and
resilience; carrying capacity and sustaining biological productivity; soil remediation. The second part of the learning unit
deals with land evaluation for land-use planning, land capability classification systems, land evaluation and site assessment,
interpretations for various soil uses, land potential ratings, and controls in land-use planning.

LU3 | Landuse:

This learning unit will discuss principles, ideals and realities of landuse management and practices in Malaysia and in other

countries for comparative evaluation. Techniques and tools for monitoring of land use change and its impacts will also be

claborated. Formal instruments in landuse management will include the landuse and natural resources policies and sirategies

as embodied in the National Development Plans, Structure Plans and published agendas such as the “Strategi Pembangunan

Mampan dan Agenda 21 Selangor”. Tncluded too are the codified guidelines of the Department of The Environment,

Forestry, Fisheries, Land and Mines with regards to landuse and resource utilization, The learning unit should be heavily

oriented towards case analysis that will illustrate the success and failures; uses and abuses; management and

mismanagement and impacts on the larger ecosytem. Suggested studies are as follows:

s Pros and cons of the Green Revolution as landuse and resource enhancement strategies in relation to rice production in
Asia.

e Sustainable Development of Wetland Habitats.

e Case studies on successes of pincapple and oil palm on peat, problem cases like sago plantation development and
Kalimantan mega rice project, and sustainability of smallholder approach.

o Nature conservation areas such as Sarawak’s Loagan Bunut National Park.

LU4 Integrated soil conservation management:

LU4 deals with problems of land degradation with emphasis on soil erosion and peat soil subsidence. Attention will be
given to water management aspects in peatland conservation and utilization especially for agriculture. Integrated catchment
management (ICM) concept will be introduced and subsequently elaborated for peat basins — these include watershed
management approach, issues and conflicts, analysis and planning, preventive measures and action plans, institutional
framework and challenges in ICM.

Key references

Brady, N.C., and R.R. Miller, 2002. The Nature and Properties of Soils, 13" edition. Prentice Hall, New Jersey.

Dasmann, R.F., Milton and Freeman, 1973. Ecological Principles For Economic Development, John Wiley & Sons Ltd., London.

Doran, J.W., and A.J. Jones (eds). 1966. Methods for Assessing Soil Quality. SSSA Special Publication no.49. Madison, Wis., Soil
Sci. Soc. Amer.

Fischer, A.C., 1983. Resource And Environmental Economics, Cambridge University Press, Cambridge.

Miller, R.W. and D.T. Gardner. 2001. Soils in Our Environment, 9™ edition. Prentice Hall, New Jersey.

O’Callaghan, J.R. 1996. Land use: The interaction of economics, ecology and hydrology. Chapman & Hall, London.

Pierce, D.W. and Turner, R.K., 1990. Economics of Natural Resources and the Environment, John Hopkins University Press,
Baltimore.

Pimentel, D. (ed), 1993. World soil erosion and conservation. Cambridge Univ. Press, Cambridge.

Sarre, P., Hodder and Stoughton (eds), 1991. Environment, Population and Development.

Syers, J.K. & D.L. Rimmer (ed), 1994. Soil science and sustainable land management in  the tropics. CAB International,
Wallingford.

William Thomas Jr. (ed), 1966. Man’s Role in Changing The Face Of The Earth, Werner Green Foundation For the Anthropological
Research and the National Science Foundation, University of Chicago Press.

Chan, H.T., Ong, Gong and Sasekumar, 1993. The socio-economic, Ecological and Environmental Ecosystems in Malaysia and the
Present state of conservation in Southeast Asia and Pacific Region, International Society For Mangrove Ecosystem.

Jabatan Alam Sekitar (JAS), 1993. Buku Panduan Kawasan Sensitif Alam Sekitar Malaysia, Kementerian Saions, Teknologi dan
Alam Sekitar.

Jabatan Perancangan Bandar dan Desa (JPBD), 1997. Garis Panduan Perancangan Pemeliharaan Topografi Semulajadi di dalam
Perancangan dan Pembangunan Fizikal Mengikut Akta Perancangan Bandar dan Desa 1976.

Jabatan Perhutanan Malaysia, 1995. Manual Perhutanan Semenanjung Malaysia.

Malaysian Institute of Economic Research (MIER), 1990. Economic Policies for Sustainable Development: Implementing the
Brundtland Commission in Malaysia.

Oh, C.,1998. Highland Development : An Integrated Approach to Policy, Planning and Management, Bengkel Alam Sekitar JPBD,
Semenanjung Malaysia.

Perancangan Bandar Dan Desa Negeri Selangor Darul Ehsan dan Lestari Unuversiti Kebangsaan Malaysia, 1999. Strategi
Pembangunan Mampan dan Agenda 21 Selangor.

Ramakrishnan, S., 1998. Pembangunan Tanah Lembah: Isu-isu Berkaitan, Bengkel Alam Sekitar Jabatan Perancangan Bandar dan
Desa Semenanjung Malaysia.




Structure Plans, Local Plans of the various districts, municipalities and selected towns and cities of Malaysia published by the Town
and Country Planning Department, throughout the nineties.
The Seventh and Eight Malaysia Plans.

Course highlights
Exposure and analysis of case studies on successes and problems/failures in land use planning and peatland utilzation

Assessment

Written examination: 50%

Assignments: 30%

Classroom attendance, presentation skills and participation: 20%
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COURSE 4: HUMAN DIMENSION AND RESOURCE ECONOMICS

Course Code: STP5144 Week 28-32
Course Title: Human Dimension and Resource Economics Credit (Hours) 4 (56)
Course Assoc. Prof. Dr. Gabriel T. Noweg Email
Facilitator(s):
Resource persons Email
Course Objectives: Learning Units
The objectives of the course are: LU1: Appraisals of human dimension
1) To provide students with a broad knowledge of the planning and issues in development
requirements in development. econormics, planning and
2) To expose students to simple (common techniques) in economic evaluations.
analysis, project planning and appraisal. LU2: Nature and scope of development
3) To familiarize students with various aspects of the human dimension planning; development objectives,
in both the planning and management stages of development

After completing the course students would be able to:
(a) Undertake simple economic analysis of development plans
(b) Draw up plans for small development projects
(c) Making appraisal and economic evaluation of development projects

project cycles and planning
processes.

LU3: Basic Concepts in Development
and Key Environmental Concerns

LU4: Economics of pollution and
environmental degradation.

LUS: Natural Resource Economics,

projects.

Course Synopsis: Resource Utilization, and Natural
The course deals with development planning, resource and environmental Resource Accounting

economics with special emphasis on their human dimensions. Topics include LU6: Economic Appraisals and the
project plans and its relationships to national development objectives and Human Elements in Development
plans; project appraisal & economic evaluation encompassing environmental LU7: Environmental and Social Impacts

and social impact assessment as a requirement in national development
planning. Key human (social) elements associated with the planning and
economic decision making processes in development are also discussed.

Assessment (SIA) in Development
Planning

LUS8: Project Planning and Management
for the Future

LU9: Case studies: Economic analysis of
local plans or development
projects.

Course contents

Course contents

LU1

Appraisals of human dimension and issues in development economics, planning and evaluations.
- Social and economic Issues in development

- Introduction to Development Planning

- Concepts of Development Economics and Development Planning

- Levels of planning (both operational and spatial); planners and planning agencies

- Planning in Developing countries.

Ref: Conyers and Hills (1984); Kasliwal (1995).

LU2

Nature and scope of development planning; development objectives, project cycles and planning processes.
- Project and project management: definitions, parameters and scope

- Project and development plans: contexts in local, national and regional developments

- Project plans in relations to development objectives: private versus societal goals

- Project cycles, planning cycle, and economic tools

- Planning goals and the stakeholders’ question (developer and the society)

Ref: Ayob (1989); Noweg (2000), Weiss and Wysocki (1992); Kerzner (1995)

16




LU 3 | Basic Concepts in Development and Key Environmental Concerns
- Fundamental environmental issues in Development Planning and Management
- Environmental management concepts
- Principles and theories in natural resource and environmental economics
- Institutions, ethics, risks and future generation.
Ref: Tietenberg (2000); Perman et al. (2003)
L.U4 | Economics of Pollution and Environmental Degradation
- Concepts in pollution economics
- Taxation and optimal pollution
- Environmental standards and measurements of environmental damages
- Pollution control and policy
LU5 | Natural Resource Economics, Resource Utilization, and Natural Resource Accounting
- Concepts of resource economics and resource use
- Renewable and exhaustible resources
- Resource utilization, sustainable yield and natural resource accounting
- Forest resource management and timber rents
- Sustainable resource management: the politics and challenges for developing countries
Perman et al. (2003); Tietenberg,(2000)
LU6 | Economic Appraisals and the Human Elements in Development
- Appraisal and project evaluation: concepts and techniques.
- Pricing and valuing costs and benefits, valuation of environmental and natural goods; intangibles; ethical
issues in evaluations
- Economic feasibility; Project worth: benefit-cost ratio, net present value, social net benefits;
- Inter-generational issues: - resource exploitation and rate of discount, etc.
- Human resource development — community empowerment, organization, training.
Ref: Kerzner (1995); Ayob (1989); Gittinger (1982); Cocker and Richards (1992); Perman et al. (2003);
Georgiu et al. (1997).
LU7 | Environmental and Social Impacts Assessment (SIA) in Development Planning
- Impacts assessment: role and relationship to planning to planning, policy, politics and management
- Briefs on environmental Impact Assessment (EIA) and its relation to Social Impact Assessment (SIA)
- Elements of SIA; SIA and sustainable development; SIA and the planning process;
- Case discussions: (1) conservation areas; (2) relocation, resettlement and migration, (3) hazards and
diseases
- Issues, problems and future challenges in SIA.
Ref: Barrow (1997); Glasson et al. (1999); Morgan (1998); Hanley and Spash (1995).
LU8 | Project Planning and Management for the Future
- Contemporary issues in project management: customet/clientele focus, program management,
stakeholder analysis, organizational changes
- The roles of various laws (Federal laws, State Laws [Ordinances], Native Land Rights, Customary
Rights).
- Project planning and management in contemporary environments
- Excellence in project management; Quality Management: ISO 9000 series, etc.
Ref: Weiss and Wysocki (1992); Kerzner (1995).
LU9 | Case Studies: analysis of local project plans

- Cases of local project plans will be discussed. The focus will be on human problems and issues associated
with these plans. Students will work in groups. Materials to be used in this exercise will be made available
to students ahead of time to allow sufficient time for pre-class review and group discussions. Each group
will present its analysis both orally and in the form of a brief report.
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Other references (for case studies/evaluations) *** subject to changes

Bowie, A. 1991. Crossing the industrial divide: state, society, and the economic transformation in Malaysia. New
York: Columbia University Press. 222 pp.

Clearly, M. and P. Eaton. 1992. Borneo: Change and Development. Oxford University Press. 271 pp.

Cleary. and P. Eaton. 1996. Tradition and Reform: land tenure and rural development in South-East Asia. Oxford
University Press. 148 pp.

IDEAL. 1999. Tanah Pengidup Kitai (Our Land is our Livelihood). Sibu, Sarawak: IDEAL. 90 pp.

Course highlights

1. Role —playing in decision-making process in planning based on economic and environmental analytical tools —
a hypothetical planning problem is discussed where each student is assigned a role to play

2. Economic analysis of selected planning problem or development projects (actual cases in Sarawak, Malaysia).

Assessment

a.  Writing assignments: 20%
b. Case Analysis of projects:  30%
c. Examinations: 50%
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and image processing; remote sensing applications; introduction to

ééographic Informati

geographic information systems; geographic information systems: theory, Systems

functional capabilities and applications. LU6 Geographic Informati

Learning Outcome Systems: Theory

After completing the module students would be able to: LU7 Geographic Informati

e Describe the various techniques constituting Remote Sensing (RS) and Systems: Functional
make an appropriate choice of RS techniques for monitoring of land use Capabilities _
and land use change. LU8 Geographic Informati

Systems Applications

e  Monitor and interpret changes in the peatland ecosystem using RS
technology.

o  Demonstrate basic skills in GIS functional capabilities such as digitizing
maps and their manipulation, spatial analyses, modeling and geo-

LU9 Practical/case study.

on

on

on

on

visualization.
o  Perform spatial analyses and geo-visualization of the peatland ecosystem
using GIS
Course contents
LU 1 | Introductory Cartography.
Definition of maps, types of maps and representing information on maps.
Reading and using maps, Environmental and landuse parameters for mapping.
LU 2 | Fundamentals of Remote Sensing
Definitions of ‘Remote Sensing’, Origins of Remote Sensing,.
Aerial Photography and simple Photogrammetry, Parallax
Electromagnetic Radiation and the Electromagnetic Spectrum, Energy-Matter Interactions, Remote
Sensing Systems 1. Passive 2. Active, Remote Sensing Platforms
LU 3 | Remote Sensing and Image Processing
Visual Image Interpretation, Digital Image Processing
LU 4 | Remote Sensing Applications
Change Detection — Remote Sensing for Monitoring the Environment
LU 5 | Introduction to Geographic Information Systems

GIS and Spatial Analysis.
Georeferencing, Introduction to GPS Positioning
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