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 Assessment of Water Sensitive Urban Design Projects 
Faisal Ahammed, PhD Student  

Principal Supervisor: Dr. Guna Hewa and Associate Supervisor: Prof. John Argue 
School of Natural & Built Environments 

Background 
A project is a complex, non routine 
and one time effort limited by time, 
budget, resource and performance 
in order to fulfil specific goal. It 
should have predetermined objec-
tives, defined life span and it may 
be multifunctional. Even a project        
related to water engineering includ-
ing water sensitive urban design 
may have many dimensions,         
interdependency among technical, 
financial, social, marketing, environmental and economical          
functions is necessary to make the project feasible.  
 
As there is no comprehensive assessment tool for measuring the 
effectiveness of water sensitive urban design projects, it has been 
proposed to develop an innovative and creative assessment tool 
which may help the project management team to evaluate the      
efficiency of water sensitive urban design projects. 

Water Sensitive Urban Design 
The term water sensitive urban     
design (WSUD) is the approach to 
urban planning and design that      
integrates the management of the  
total water cycle into the urban     
development process  (Govt. Of SA, 
2009). 

The Urban Stormwater: Best Practices Environmental Guidelines 
(CSIRO, 1999) identified five main objectives of WSUD:  
   i) protection of natural system,  
   ii) integrating the stormwater treatment into the landscape, 
   iii) protection of water quality, 
   iv) reducing runoff and peak flows,  
   v) value addition through minimizing the infrastructure cost. 

(Source: www.usud.org) 

Characteristics of WSUD Projects 

WSUD Project Accepted Criteria 

Term Accepted Criteria 
Technology Technology of WSUD should be user 

friendly and available. 
Finance The WSUD project should be financially 

feasible. 
Economic The WSUD project should be economically 

sound. 
Environment The WSUD project should not provide any 

negative impact to environment. 
Management The WSUD project should be manageable 

by the project management team. 

References 
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Government of SA (2009). “Water Sensitive Urban Design Technical Manual: Greater Adelaide Region”, 
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Climate change: changing the urban planning policy & system  
- a study on Bangladesh 

Background of the study 

A new social community named “Environmental Refugees” has been introduced by the climate change action around the 

glob. In 1995 there were about 25 million environmental refugees around the world and it is anticipated to rise to 200 million 
by 2050 (Mayers 2005). These refugees migrate mainly towards urban areas to sustain their livelihood. They become part of 
the growing urban society and demand for urban facilities. Over the last decade climate change actions like sea level rise, 
tropical cyclone induced flood, soil salinity, and river erosion are the direct push factors that have forced the marginal coastal 
poor  from low-laying coastal zones to migrate to urban areas from coastal areas. With 1 meter of Sea Level Rise, 15 million 
people, about 11% of the total population, and 18% of the total land in Bangladesh, will be affected (UNEP 2008). Such push 
factors lead to a chaotic overwhelming urbanization with attendant congestion and pollution choking urban growth as the 
tertiary level of impact of climate change. The scale of physical and social impacts of climate change issues on Bangladesh 
is particularly enormous. This research is designed to assess how the government development process especially the urban 
planning system approaches to those challenges . 

Climate change ..’the prediction’... 

Rational of the study 

Aim  of the study 

The context of this research is set in the climate change which induces forced 
migration towards urban areas, enhances unplanned urbanization and changes 
the urban planning system and the urban environment. More precisely the re-
search is aimed to understand the following: 
 

How urban planning policy, strategy and practice can address tertiary 
impacts of climate change and mitigate unplanned migration, rapid  
urbanization, demand for service facilities and land use changes. 
 

Supportive research objectives are: 

�� Review the dimension and extent of forced migration due to  
climate change; 

�� Evaluate the alternative approaches (adaptation/mitigation) to address the 
tertiary impact of climate change; 

��  Identify the alternative urban planning policy and strategies to incorporate 
climate change in the urban planning process and practice in different  

 planning tiers. 

 1. A structured questionnaire survey method will use to get data from the respondents (climate migrants) in the selected urban 
slums in Khulna and Dhaka city, Bangladesh. Pilot survey and secondary data source will be used  to classify the urban slums and the 
climate migrants to conduct the questionnaire survey.  

 Stratified sampling methods will be used to distinguish the climate migrants from economic and other form of migrants. Within 
those climate migrants’ strata, systematic random sampling method will be used to conduct a household base questionnaire survey.  
The questionnaire survey data helps to understand the reality from respondent’s perspective. 

 

2. Formal interviews will conduct with professionals from planning and development authorities and the research organizations in 
the selected study areas (Khulna and Dhaka) practicing urban planning and conducting research on Climate change. The focus of the 
formal interview with the professionals is to understand how the government planning and development authorities, existing planning 
system and policy addressing climate change impacts in the planning and development process. 

 

3. A detail case study method will also be used to assess the change of livelihood pattern and the challenges faced by a climate 
migrant from the displacement stage to accommodate in the urban system. The respondents’ for the case study will also be selected 
from the climate migrant strata. The limitations of urban planning system will also be studied under the survey and interview method, 
but the case study method will be an example to proof gap between the demand and available urban service facilitiesby climate 
change process.  

Methodology 

Climate change ..’the reality’... 

Reazul Ahsan        
PhD student, Urban and Regional Planning 
School of Natural and Built Environments 
City East Campus 
E-mail: Reazul.Ahsan@postgrads.unisa.edu.au 
Phone: +61 (08) 83021911 

Supervisors: Associate Professor Jon Kellett & Dr Sadasivam Karuppannan 

Reference 

Government of Bangladesh 2008, Bangladesh Climate Change Strategy and Action Plan, Ministry of Environment and Forest, Dhaka, Bangladesh, p. 05. 

Mayers, N, 2005, ‘ Environmental Refugee: An Emergent Security issues’, in 13th Economic Form, Prague. 
 
UNEP (United  Nations Environment Program)2008, Vital water graphics: an overview of the state of the world's fresh and marine water, New York,  
viewed 8 July 2009, <http://www.unep.org/dewa/assessments/ecosystems/water>  

Population distribution 
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Th ff t f ibb lli id th i ti fThe effects of gibberellic acid on the germination ofThe effects of gibberellic acid on the germination of 
B ach scome species i So th A st aliaBrachyscome species in South Australiay p

Rina Aleman1, Fleur Tiver1, Joan Gibbs1 & Phil Ainsley2Rina Aleman , Fleur Tiver , Joan Gibbs & Phil Ainsley
1S h l f N t l d B ilt E i t U i it f S th A t li1School of Natural and Built Environments, University of South Australia

2S d C ti C t Ad l id B t i G d2Seed Conservation Centre, Adelaide Botanic Gardens

S i i l d d i th t dThe Brachyscome genus Species included in the studyThe Brachyscome genus
B h ( ) ll d i i ti t th

Species Conservation
t t (SA) Location collected

Brachyscomes (genus) are small daisies native to the 
Australasian region The genus is found across most Species status (SA) Location collected

B campylocarpa Near Moomba
Australasian region.  The genus is found across most 
Australian ecosystems, ranging from deserts to wetlands. B. campylocarpa - Near Moomba

Warrenben Conservation Park (Yorke

Australian ecosystems, ranging from deserts to wetlands. 
Many Brachyscome species have poor 

B. cunefolia - Warrenben Conservation Park (Yorke 
Peninsula)

y y p p
germinability and require treatments or specific 

B. dentata - Barrier Highway (north of Yunta)conditions to break dormancy.  Gibberllic acid (GA3) is a 
l t h th t ti l t i ti f

B. diversifolia Endangered Scott Creek Conservation Park (Mt 
L ft R )

plant hormone that stimulates germination of many 
species Determining which species germinate in B. diversifolia Endangered Lofty Ranges)

B exilis Yorke Peninsula
species.  Determining which species germinate in 
response to GA3 is useful, especially for species to be B. exilis - Yorke Peninsula

B i Gum Lagoon Conservation Park
response to GA3 is useful, especially for species to be 
used in revegetation.

B. goniocarpa - Gum Lagoon Conservation Park 
(South East)

g

B. graminea Rare Ellis Swamp (South East)Aim
B. iberidifolia - Gawler Ranges 

E d d

Aim
To determine which Brachyscome species germinate in 

B ll i
Endangered
(species is also C ll t d f l t

y p g
response to gibberellic acid. 

B. muelleri (species is also 
nationally

d d)
Collected from nursery grown plants

endangered)
B parvula Rare Lucindale Kingston Road (South East)Methods B. parvula Rare Lucindale-Kingston Road (South East)
B perpusilla - Carappee Hill (Eyre Peninsula)Seeds were grown on agar supplemented with 250 mg/L B. perpusilla Carappee Hill (Eyre Peninsula)
B. rara - Coongee Lakes

g g pp g
gibberellic acid, which is the optimum concentration, g

B. tatei Rare Eyre Highway (west of Nullabor)determined from preliminary experiments.  Gibberellic 
acid is highl acidic therefore some seeds ere gro n

B. xanthocarpa Rare Hincks Conservation Park (Eyre 
P i l )

acid is highly acidic, therefore some seeds were grown 
on agar which had the pH adjusted back to neutral to B. xanthocarpa Rare Peninsula)on agar which had the pH adjusted back to neutral to 
compare the effects of pH.compare the effects of pH.

B. cuneifolia B. graminea B.muelleri B. xanthocarpa B.tatei B. parvulag p p
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B B B dentata B B exilis B B B B muelleri B parvula B B rara B tatei BB.
campylocarpa

B.
cuneifolia

B. dentata B.
diversifolia

B. exilis B.
goniocarpa

B.
graminea

B.
iberidifolia

B. muelleri B. parvula B.
perpusilla

B. rara B. tatei B.
xanthocarpa

Treatments: Further research
T1 = seeds grown on agar supplemented with 250 mg/L GA3, pH adjusted to neutral
T2 d l t d ith 250 /L GA H t dj t d

Further research
Other treatments (smoke water and potassium nitrate)T2 = seeds grown on agar supplemented with 250 mg/L GA3, pH not adjusted

T3 = seeds grown on water agar (control)

Other treatments (smoke water and potassium nitrate)
will be tested on each species to determine the best T3  seeds grown on water agar (control)

Summary of results
p

germination stimulant for each species.  Dormant 
i ill b bj t d t ft i i ditiSummary of results

The species which germinated in response to gibberellic acid were
species will be subjected to after-ripening conditions 
(various temperatures and humidities) We hope toThe species which germinated in response to gibberellic acid were 

B exilis B goniocarpa B iberidifolia and B perpusilla However
(various temperatures and humidities).  We hope to 
gain an understanding of the exact conditions andB. exilis, B. goniocarpa, B. iberidifolia, and B. perpusilla.  However, 

the number of seeds that germinated was low, indicating possible 
gain an understanding of the exact conditions and 
treatments required for high germination success in g , g p

dormancy.  Most species preferred an acidic growth environment.
q g g

each species.

For f rther information contact Rina Aleman (alerm001@st dents nisa ed a )For further information contact Rina Aleman (alerm001@students.unisa.edu.au)4



Falaj Hydrograph
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Water Management in Aflaj system under 
changing climate: strategy for sustainability 

School of Natural and Built Environment  
Project Management Program 

        SALIM ALMAMARY 
Doctor of Project Management Candidate 

Aflaj System 
�� Aflaj systems are an engineering technique for an ancient irrigation system in 

Oman created a long time ago to supply water for irrigation and domestic use and 
act as a part of Omanis social life and heritage. 

�� Aflaj can be defined as the utilisation of ground water, by canalisation and slope 
engineering techniques to bring water to the surface by gravity force and it  is 
then distributed for domestic and irrigation purposes. 

Importance of Aflaj System to Oman 
�� Irrigate 41% of the cropped area 
�� Irrigate 95% of the cultivated land in rural areas 
�� Irrigate 83 % of the main crop (Date Palm tree) 
�� Part of the social life and old Omani heritage 
�� Main sources of income to rural communities 
�� Support all mountains rural communities and considered 

as an integral part of their life 
�� Provide the greenery to mountains area 
�� Acts as a tourist attraction 
�� Protects soil from erosion 
�� Five Falaj selected as representative and registered in the 

World Heritage List   
 
��  

Research Objectives: 
�� Detect Afalaj response and variation in 

flow with respect to climate change. 
�� Evaluate the effects and uncertainness of 

climate change on Afalaj. 
�� Determine the social and economic im-

pacts of climate change on Afalaj commu-
nity. 

�� Plan strategy to manage and reduce the 
effects of climate change on Aflaj com-
munity using risk management tools.  

How do we plan to mitigate 
and reduce the impact of 

climate change on the Aflaj 
system? 

Falaj Dry out Impacts: 
Social: 
•Increase migration to cities.    
•Reduction of Aflaj flow in some areas is sufficiently severe to 
threaten farm viability and may cause demographical changes. 
 
Economic: 
•Water shortage means low productivity accordingly, lower commu-
nity income. 
•Drying  out of falaj means loss of income for most of the village com-
munity.  
Unemployment problems  
 
Environmental: 
•Water deficit in most of Aflaj oasis. 
•Desertification of irrigated Area and the reduction of greenery areas. 
•Soil erosion in valuable place  

Methodology and Approach  
•Collecting data about existing management 
•Current situation and problems  
•Study social and economical aspects 
•Analysis of data re rainfall, temperature in relation to 
Aflaj flow and effect on irrigation water demand 
•Identify, evaluate and mitigate all risks 
•Plan a strategy to reduce the effect of climate change. Soil Erosion  

Selected References: 
Al Ghafri, A 2006, “Aflaj’s irrigation water demand/supply ratio: two case studies”, Agriculture and Marine Science 

Journal SQU,vol.11,pp.85-92. 
 

Almamary, S 2002, “Improvement and enhancement of irrigation water management in Aflaj”, in Proceeding of the  
Oman International Conference on the Developing and Management of Water Conveyance System Aflaj, Ministry of 
Regional Municipalities Environment and Water Resources, Muscat, pp. 63-79. 

 
 

Anderson, C 2009, “Climate change water and society in the MENA region: A legal prospective”, American University 
in Cairo, Unpublished paper, http://works.bepress.com/foluke_akinmoladun/1/. 

 
Fischer, G, Francesco, N, Velthuizen, H & Wiberg D 2007,”Climate change impacts on irrigation requirements: Effect of 

mitigation, 1990 – 2080”, Technical Forecasting and Social Change, vol. 74, pp.1083-1107. 
 

Pahal-Wostl, C 2007, “Transition towards adaptive management of water facing climate and global change”, Water 
Resource Management, vol.21, pp.49-62. 

Ragab, R, Prudhomme, C, 2002,’Climate change and water resources management in arid and semi aried regions: Pro-
spective and Challenges for the 21st century’, Biosystems Engineering, vol. 81, no.1, pp. 3-34.  

 
 
 

 

 
 
 

Risk Management Plan 

Climate Change; 
 

 
 

Warmer  
Weather  

   Impacts on Aflaj System 
   
   Flow Reduction 
   Increased irrigation Water Demand 
   Aflaj dry out 

Social problems 

 Economic problems 

Environmental problems 

 
 
 

Strategy Plan 

Improved 
Water Management 

Improved 
Irrigation Technology 

Improved water 
storage capacity 

Identify Risks Analyse Risks 

Evaluate Risks Treat the Risks 

Reduction in 
 Rainfall 

Improved 
Irrigation Efficiency 

Mitigation 

Adaptive 
Management 

Aflaj is 
 life ! 

Supervisors:  Associate Professor George Zillante 
    & Dr  Nicholas Chileshe 

Aflaj Location  
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Aim & Objective
The aim and objective of this research is to empirically ex-
plore the housing pathways and experience of African refu-
gees in Australia.  It attempt to identify and examine the chal-
lenges experienced by Africans in relation to the housing in 
SA.  The research draws on communicative action theory to 
understand the African housing issues and inform policy 
makers of alternative housing options for African community. 

4. Literature review  
Many of African migrants ar-
rived in Australia as part of the 
federal government humanitar-
ian program in response to po-
litical crisis & civil wars in Af-
rica.  Before reaching Australia, 
many of them spent several 
years in refugee camps after 
fleeing their countries of origin.
The housing crisis in the African 
community is the result of many 
factors.  Among these are issues 
with obtaining paid work. 

The Voices of African Australians on Housing Systems:  The quantitative &  qualitative Research 
Findings with the African migrants in South Australia 

Introduction: In this study, the researcher proposes  a mix method approach 
to better understand the experiences of the African Australians’ housing is-
sues.  The application of quantitative and qualitative techniques is necessary 
to holistically understand how housing impacted on African migrants’ settle-
ment experiences and how these experiences engendered their desire to inte-
grate into the wider Australian society.  The findings from this research will 
expand the understanding of the housing issues which will be of benefit to   
academic community and more importantly to the service providers.  

5. Method
The data collected for this research is com-
posed of a survey and interviews which fo-
cused on the extent to which current housing 
crisis impact on Africans’ settlement in South 
Australia. The survey results consisted 135 
male and 34 female respondents. The re-
searcher used SPSS to analyse the survey 
data. The in-depth interviews with 20 African 
participants & 10 interviews with service pro-
viders in SA will be analysed utilising NVIVO 
software. The researcher will employ Haber-
mas’s communicative action and sociological 
perspectives to better inform the analysis of 
the data collected from the interviews. 

Paul Atem is a PhD scholar in Urban & Regional Planning 
Discipline.  Paul’s interested is in the field of migration, 
social policy & international sustainable development.
Paul’s PhD supervisors are: 
Dr. Lou Wilson & Dr. Andrew Allan 

Email: paul.atem@postgrads.unisa.edu.au 
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