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UPDATE FROM THE GROUP 
COORDINATOR 
 
 
Diane Pearson   (Senior Lecturer 
GIS & Landscape Ecology and 
group co-ordinator ) 
 

 
 

What’ s been happening? 
 
 
2009  has brought with it a few 
changes for the Tropical Spatial 
Science Group.   On the staffing 
front we have had to say goodbye to 
one of our long serving members of 
the group - Waqar Ahmad  (senior 
lecturer in Remote Sensing). He left 
CDU in February to take up a 
position at CSIRO in WA after 
serving at CDU for about 15 years.  
There must be something happening 
in WA as Guy Boggs  (senior 
lecturer spatial science) and Dimity 
Boggs  (research associate) also 
headed west at the end of last year.  
Guy remains working with the TSSG 
for 3 days a week.  The rest of the 
time Guy is busy renovating an old 
farm house and having lots of fun on 
his property in Toodjay.   Dimity has 
taken up a position at Edith Cowan 
University in eco-hydrology.  
 

  
 

Is there something happening in Perth? 
 
To fill the gaps on the lecturing side 
of things a replacement remote 
sensing lecturer will be sort soon but 
in the interim we have employed 
Dan McIntyre  on a short term 
contract   to teach into our remote 
sensing and GIS program.  
Muhammad Nawaz  is also teaching 

Front Pa ge photos : left to right: 
Waqar Ahmad, Tim Whiteside, 
Stefan Maier, Diane Pearson, 
Sushana Karki,Juno Rouwenhorst,  
Farha Sattar,  Andrew Edwards.        

Introduction  
This is the second Newsletter 
from TSSG. Ron Ninnis has 
compiled contributions after 
pestering the contributors 
numerous times. 
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Earth Systems for us this semester.   
While Dan and Nawaz are holding 
the fort in first semester with the 
undergraduate introductory units, 
Guy and I are busy working on the 
development of our new very 
exciting advanced level units.  Guy is 
currently developing a unit called 
‘Catchment to Coast’ and I’m 
developing ‘Landscape Analysis’. 
These units integrate GIS and 
remote sensing in an applied context 
very relevant to environmental 
management issues of importance in 
the NT.  We are currently working 
with the Teaching and Learning 
Quality Team to come up with 
exciting web and multi media forms 
of study.    After a long period of 
stability, change can be a little 
unsettling but I have to say that the 
future for TSSG has never looked 
better.     We have new opportunities 
coming from the new staff member 
when they arrive and we have a lot 
of enthusiastic and very hard 
working PhD students doing some 
really exciting and innovative stuff.  It 
is also wonderful to welcome David 
Howe,  previously from the Northern 
Territory Government, as an adjunct 
to our group.   With new staff and 
new units coming onboard in 2009, 
this year looks like its going to be a 
very exciting one for us.   Watch this 
space! 

 

Spatial Women’s Group 
 

 
 

Members of the Spatial Women's Group – 
Sushana, Juno & Farha 

 
The CDU "Spatial Women's Group" 
was started in February 2009 by 
Diane Pearson and consists of 
female students and staff members 
of TSSG who meet on the last 
Monday of every month to have 
lunch together and discuss spatial 
(and sometimes other) matters. 
 
 
 
 
TSSG Weekly meetings 
 
The TSSG now hold weekly 
meetings on a Thursday morning 
from 10-11am.  If you are interested 
in finding out more about what we do 
please feel free to come along.  
Contact Diane for room details. 
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PROJECT AND STAFF & 
STUDENT NEWS 

 
Guy Boggs  (Senior Lecturer, 
Spatial Information Systems)   
 

 
Farmer Guy on his property at Toodjay   

 
Project:   Biophysical modelling of 
water quality in a Darwin Rural Area 
groundwater dependent ecosystem 
 
This was a collaborative study by 
CDU (Dimity Boggs , Diane 
Pearson , Lindsay Hutley, Guy 
Boggs  ), NTG (David Liddle, Louis 
Elliot, Des Yin Foo, Maria Woodgate 
) and CSIRO ( Peter Cook). 
 
This study has established that the 
rainforests of the Darwin rural area 
are dependent on groundwater for 
their survival and increased pumping 
of groundwater in the region may be 
a major threat to their existence.  
 
The results suggest the spring-fed 
rainforests use in excess of 500mm 
of water during the dry season, 
around 300 mm in excess of the 
water use typically observed in 
savanna ecosystem of the area. 
Isotopic analysis indicated that 40%-
50% of water used by the forests is 
drawn from groundwater. These 

findings were incorporated into 
groundwater modelling for the region 
to predict the outcomes of various 
development scenarios on the 
integrity of the rainforest community. 
 
Aerial photography and very high 
resolution satellite imagery were 
used to examine the spatial extent of 
these vine forest patches over a 60 
year period. Changes to the internal 
structure and boundary dynamics of 
3 rainforest patches analysed and 
rainforest expansion occurred where 
fire impacts were low and contraction 
was greatest away from the location 
of the spring. At Whitewood Road 
Rainforest, located in proximity to the 
Howard East Bore Field in an area 
where groundwater extraction has 
proliferated since the 1980’s, the 
post-extraction disturbance has 
resulted in rainforest canopy decline 
on a scale roughly equivalent to the 
damage inflicted by Tropical Cyclone 
Tracy. Thus actions that compromise 
the strength and extent of the spring, 
such as unsustainable groundwater 
extraction, may result in tree decline, 
increased canopy gaps and 
subsequent dry season drying and 
increased flammability. This in turn 
results in boundary retreat, structural 
change and/or community changes.   
 

 
d GPS and rainforest 
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Stefan Maier  (Principal 
Research Fellow) 
 

 
 
 
MODIS Processing 
 
An operational data stream from 
NASA has been established, 
providing all MODIS data covering 
Australia and surrounding oceans in 
raw format (2.5TB per year). The two 
MODIS sensors on the Aqua and 
Terra spacecrafts provide almost full 
global coverage four times a day 
(two day-time and two night-time 
observations). MODIS has 36 bands 
with spatial resolution between 1km 
and 250m. The data is available 1-2 
days after acquisition. The Bureau of 
Meteorology is planning to install an 
X-Band receiving station near Fogg 
Dam about 70km east of Darwin. 
Planning is currently under way to 
provide a data link to CDU. This 
would provide MODIS data covering 
Northern Australia and its northern 
neighbours in near-real time (within 
less than 1h of acquisition). The data 
is being processed automatically on 

a small Linux cluster. Processing 
includes atmospheric correction, 
BRDF retrieval and change 
detection. Generated products are 
burnt area maps updated twice daily 
and fire hotspot information. 
Algorithms are currently being 
developed for fire intensity, fire 
severity, sub-pixel patchiness, fuel 
load and fuel condition. 
An example of a burnt area map 
generated by this system is shown 
below. 
 
 
 

  
 

The northern fire front as seen from a 
helicopter. 

 
 
Dan McIntyre (Lecturer Spatial 
science/Research Fellow/PhD 
student) 
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With the departure of Waqar – our 
group’s long-standing remote 
sensing stalwart, I took the 
opportunity to plunge into the (at 
times) tempestuous waters of 
lecturing.  The first 3-4 weeks were 
quite challenging, but now that things 
have settled down I am enjoying it.  I 
have found that to effectively teach 
at the undergraduate level, you really 
need to know the subject inside and 
out – especially the historical 
aspects, to put everything into 
perspective.  I am glad of the 
opportunity to step out of my 
research comfort zone, and renew 
my perspective of remote sensing 
and GIS. 
 
I am still involved in marine habitat 
mapping projects with the Marine 
Biodiversity Group at ATRF, and 
once teaching duties wind down in 
early June, I will put my research 
fellow hat back on and complete 
those projects.   
I am currently on a leave of absence 
from Curtin University, but will 
resume work on the PhD hopefully in 
early June as well.  My (rather 
optimistic) goal is to have the entire 
thesis in solid draft form by the end 
of the year – to coincide with a visit 
to Perth, to catch up with Guy and 
my supervisor Robert Corner. 
 
 
 
 
 
 
 
 
 

Bronwyn  Myers (Senior 
Research Fellow) 
 

 
 
Bronwyn Myers and Rohan Fisher 
have recently begun the second 
stage of their AUSAID funded Public 
Sector Linkages Program  
“Enhancing Land Management 
Capacity for Sustainable Rural 
Development In Eastern Indonesia”. 
(http://indonnrmpslp.ehs.cdu.edu.au/
)  Once again there is a strong focus 
on developing spatial mapping and 
monitoring capacity. Activities 
already run include cross visits by 
NT and Indonesian government staff 
to share skills in land resource 
mapping.  
 
Health mapping project: 
 
The main objective of the project is 
to enable district government officers 
to improve health service delivery at 
the village level and build capacity to 
make decisions regarding allocation 
of health resources using GIS to 
place health and demographic data 
within a spatial framework. 
http://healthpslp.cdu.edu.au/ 
 
Natural Resource Management 
Capacity Building 
The overall goal is to increase the 
capacity for wise governance of land 



Tropical Spatial Science Group                                                                    March 2009 
 
 

Tropical Spatial Science Group                           ��http://www.gis.cdu.edu.au            Page 7 
 

 

and resources in Nusa Tenggara 
Timur (NTT), particularly for greater 
food security and poverty alleviation 
in rural communities. 
http://indonnrmpslp.ehs.cdu.edu.au/ 
 
 
 
Rohan Fisher (Research 
Associate and MSc candidate) 
 
The Spatial Science group has a 
significant and on-going involvement 
with our nearest neighbours to the 
north in Eastern Indonesia and Timor 
Leste. 
 
CDU and Nusa Cendana University 
in Kupang in May 2008 hosted an 
international conference on the 
application of Geographic 
Information Systems (GIS) in 
Kupang, East Nusa Tenggara (NTT) 
province. At the two-day conference, 
17 presentations were delivered by 
researchers from Europe, USA, 
Timor Leste and Indonesia. Juno 
and Bronwyn participated. 
 

 
Here are exerts from TEMPO 
Indonesia’s premier news magazine 
GIS Comes to Eastern Indonesia  
TEMPO interviewed Rohan about 
GIS capacity building and research 
activities in Eastern Indonesia  

 

Excerpts:   How can GIS help 
eastern Indonesia?   GIS is a useful 
tool to help sustainable development 
and good governance. This is 
particularly important in a place like 
NTT where resources are limited and 
food security is a pressing issue.  
 Food security for subsistence  is to 
a large extent related to the integrity 
of the ecosystems that support them. 
Spatial information such as satellite 
imagery is able to provide up-to-date 
pictures of environmental conditions. 
This data is valuable to provide 
information on ground projects to 
safeguard and rehabilitate the 
environment that forms the basis of 
agricultural production. Some 
examples of how spatial data are 
being used for environmental man-
agement by local people in NTT 
include the satellite-based 
monitoring of �res in Sumba and 
Flores to direct �re control strategies, 
erosion risk-assessment mapping in 
Flores to drive reforestation 
programs, bamboo mapping in 
Flores from high resolution satellite 
imagery to improve the management 
of economically important natural 
resources, and agricultural 
development in West Timor based 
on the spatial analysis of land 
capability data.   Good governance is 
largely related to the ef�cient 
delivery of important public services. 
Where budgets are limited resources 
must be allocated carefully. GIS can 
play an important role through 
Service Availability Mapping (SAM) 
that identify disadvantaged areas 
and position allocation analysis 
techniques that delineate the best 
place for services in order to 
optimize access. Spatial analysis of 
demographic data in relation to  
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transport infrastructure can, for 
example, optimize the development 
of health and education 
infrastructure.   Finally map making, 
displaying complex social, spatially 
economic and environmental data, is 
a very good tool for education and 
advocacy. In a region that is little 
understood by most of Indonesia, 
increasing the understanding of 
important local issues is vital to 
promote the appropriate 
development agendas.   
 

 
 

3-D model – participatory mapping 
 
 
Whom do you think should be 
involved in applying GIS in 
eastern Indonesia?   Most of our 
work in NTT has been with the 
regencies and the provincial 
government. Our initial project 
focused on the increasing capacity in 
natural resources monitoring in East 
Sumba and in Ngada (Central 
Flores). This work involved GIS 
training but also on ground 
management applications involving 
local NGOs. Through our various 
projects we are always keen to 
engage and encourage partnerships 
between all stake holders, local 
communities, NGOs and   NTT and 

northern Australia are neighbours 
with much in common: a [semi-arid] 
monsoonal tropical climate, 
landscapes dominated by �re-prone 
savannas, remote rural communities 
dependent on the sustainable use of 
their natural resources, and a 
remoteness from their respective  
 capital cities.   the government.   I 
see it as being particularly important 
to support capacity at the regency 
level. Decentralization has devolved 
the authority to budget and plan 
development programs to regency 
level, but without providing the 
database and analysis skills required 
for good decision making. For this 
reason, it is essential that the 
capacity for data collection and 
analysis exists at the local level. 
There should no longer be a need to 
hire expensive consultants from 
overseas,   who generally have very 
little understanding of the local 
environmental, social and economic 
situation. Until these skills are 
present among local decision-
makers, effective decentralization 
will be hard to achieve.   We also 
think it is important to support the 
capacity of people in the provinces 
through higher education. We have 
worked hard to establish joint 
programs between my university in 
Darwin (Charles Darwin University) 
and the Universitas Nusa Cendana, 
 
 
Ron Ninnis  (Research 
Associate) 

 
 

Ron is employed by the School of 
Environmental Research to support 
the research and teaching activities 
of TSSG (supervisor Diane 
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Pearson). He also works one day a 
week with SER. 

 
Some of the recent projects he has 
been involved in are: 
�  Land clearing in Darwin rural area 
�  Assisting various researchers to 
obtain spatial data 
�  Producing various maps for theses 
�  Assisting in the spatial side of 
projects.  
A consultancy vegetation mapping of 
the NT using Definiens for NRETA.   
 
He has been involved in the SER 
project  “Climate change scenarios in 
the NT”, producing Google Earth 
animations, and movies of sea-level 
rise for Darwin and Gove. He also 
produced Google Earth overlays of 
Aboriginal communities under threat 
of sea-level rise.  
 

 
 
Sea-level rise at Coconut Grove showing 
present surge level (5.2 m), and also 0.5 m 
increase.. 0.5 m is the lowest IPCC 
predicted level within the next 100 years, 
and 4 m is the highest predicted level since 
the IPCC last meeting. 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Darwin wharf area with sea-level of 7 m. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Cas

ino area with sea-level of 7 m. 
 

 
 
Juno Rouwenhorst   (Research 
Associate Timor-Leste 
Coastal/Marine Habitat Mapping 
Project & MSc candidate) 
 
A brief synopsis of Juno’s project 
and other matters 
 
The Caraulun catchment in Timor 
Leste has been identified as being 
heavily modified by the Timor Leste 
Government and a concern exists for 
the Caraulun River, which is 
becoming shallower and wider due 
to an increase in sediment loads, 
thus increasing the risk of flooding.  
The Caraulun delta is an important 
area because it is where the majority 
of crops for the catchment are 
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grown.  Flooding would consequently 
put the region’s food supply at great 
risk. 

 
 
There are a number of factors which 
may be contributing to the high 
erosion rates and increased siltation.  
Changes in land cover change, 
particularly in the upper catchment 
and/or riparian zone, may play a 
significant role, especially since 
slash-and-burn agricultural practices 
and total “riparian zone included” 
clearing of land parcels on steep 
slopes are widespread.  
Furthermore, the Indonesians 
caused a large amount of change in 
the catchment not only by displacing 
people, but also by constructing a 
weir across the Caraulun River in the 
upper delta area to distribute water 
to the major agricultural area in the 
delta.  In addition, Timor Leste has a 
very high rate of uplift, which is 
causing rivers and creeks to cut 
deeply into the soil and bedrock and 

is likely to have a significant effect on 
erosion rates as well. 
The analysis of changes in river 
morphology and riparian zones can 
perhaps provide some insight into 
where the sediment downstream is 
coming from, and what the effects of 
the sedimentation are on the entire 
river system.   
In order to find out more about what 
has possibly caused the increased 
sediment loads in the Caraulun 
River, my masters by research 
(possibly PhD) project focuses on 
the mapping and analysing of land 
cover and river morphology changes 
and particularly the changes in river 
channels and associated riparian 
vegetation in the upper catchment 
using Landsat TM imagery from 
1986, 1996, and 2006, and GIS 
techniques.  These dates coincide 
with the last 13 years of Indonesian 
occupation, the withdrawal of 
Indonesian rule, and the 
establishment of a new nation. 
Some interesting observations and 
results so far have included the 
breakthrough of a new river channel 
in the Caraulun River delta area; 
significant changes in the widths of 
the main river channel as well as 
smaller tributaries in the upper 
catchment; the erosion-accretion 
cycle of the river mouth delta from 
1986-1996 and from 1996-2006 
respectively; and an interesting 
“swap” of positive and negative land 
cover changes, where the majority of 
“negative” (i.e. removal of 
vegetation) changes were occurring 
in the upper catchment from 1986-
1996, but in the lower catchment 
from 1996-2006, and vice versa for 
the “positive” (i.e. increase in 
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vegetation density) changes.  More 
analysis is still to follow! 
Additionally, I have been working 
with Prof Bob Wasson on various 
items related to rates of erosion in 
the Laclo and Caraulun catchments 
(both in Timor Leste), including 
hypsometry, geology, and various 
topographic controls on erosion rates 
including local relief and slopes. 

 
 
Tim Whiteside (PhD Student)  
 
 

 
 

Thesis “Determination of land units 
using multi-sourced remote sensing 

and GIS for effective sustainable 
management.” 

 
His project details are: 
 
�  Object-based classification of 
ASTER data for determination of 
land cover  
�  Semi-automated object-based 
classification of QuickBird data for 

estimating canopy cover within 
tropical savannas  
�  Comparison of object-based and 
pixel-based methods of classification  
Incorporation of ancillary data into 
object-based classifications to 
develop a land unit mapping 
methodology  
 
Tim’s research interests include: 
 
�  Object-based classification of high 
resolution remotely sensed data  
�  Mapping of local scale land 
cover/vegetation using remote 
sensing  
�  Remote sensing applications for 
environmental monitoring  
�  The use of GIS for ecological 
applications  
�  The use of GIS as a decision 
making for land management  
�  Access of scientific information by 
a wider audience (presenting 
scientific data in a way that it can be 
used by land managers etc. on the 
ground)  
Tim is currently employed as a 
Senior Lecturer with the Department 
of Natural and Cultural Resource 
Management and Nutrition, School 
of Health, Business and Science, 
Batchelor Institute of Indigenous 
Tertiary Education 
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Sushana Karki (PhD Student) 
 

 
 
 
Thesis: Vegetation Dynamics and 
Channel Change in Daly River 
Catchment  
 
Understanding the dynamics of past 
and current riparian systems in 
relation to the environmental, 
climatic and anthropogenic factors is 
essential to improve our 
understanding of the present 
condition, changes through time, and 
to predict future changes to the 
riparian systems. Geomorphic, 
ecologic and hydrologic processes 
along with climatic and 
anthropogenic factors are believed to 
be the major drivers of changes in 
the riparian zone. Any change in 
these factors may have an impact on 
other factors. Hence mapping and 
monitoring of the progression of 
riparian zone change is the initial 
measure to understand the 
underlying drivers of change. This 
information is also critical for 
conservation, restoration and 
management of the riparian system. 
The main objective of this research 
is to document and explain changes 
in the riparian zone with a key focus 
on determining overtime changes in 

vegetation density, river channel and 
river, bank form, and location and 
riparian gully location and size. The 
key null hypothesis is that healthy 
vegetation: stabilizes river banks and 
thereby has an influence on river 
morphology; and prevents riparian 
zone gullying..  
 
Initial interpretation/directions: As 
Oolloo was the study reach that had 
archived high resolution satellite 
imagery; it was chosen for 
preliminary study purpose. Our 
preliminary study using Quick Bird 
and aerial photographs, suggests the 
vegetation cover has mostly 
increased along the river side as well 
as on the swamp areas. The open 
woodland away from the river has 
also become denser. But at places, 
along the river bank, there is an 
increase of denuded areas also. 
There was a distinct zonation of 
vegetation along the riverbank on 
1948 aerial photos which still can be 
seen in 1963 photos but it has 
largely gone by 2006. The river 
seems to be stable at Oolloo reach 
but has widened in many places. 
Bank erosion, especially slumping, is 
very common in 2006 Quick Bird 
imagery compared to aerial 
photographs of an earlier time. 
Similarly, Gullies have expanded 
from 1948 to 1963 and similarly from 
1963 to 2006 and some re-
vegetation of gullies has also 
happened. 
 
Next Steps: The next step is to 
produce a classification map of the 
study area followed by accuracy 
assessment. The mapping will direct 
us to the analysis of change. We 
should be able to identify changes in 
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vegetation, river channel and riparian 
gullies from images of different 
years. In addition, evidence of the 
age of gullies will be found. For 
example; alluvium produced by gully 
expansion will be dated; trees in the 
gullies will be dated to provide 
minimum age for gullies. Image 
analysis will be continued for three of 
the study reaches after the capture 
of images in this Dry Season. Field 
work will start from early Dry Season 
depending upon the weather. For 
this year, we will execute extensive 
ground/field sampling for Oolloo and 
Nancar reaches. Field survey will 
also be carried out in Beeboom and 
Stray Creek reaches. 
 
Andrew Edwards  (PhD 
student) 
 

 
Thesis: Spectral characterisation of 
burn severity in north Australian 
tropical savanna woodlands  
 
Andrew graduated from the Northern 
Territory University in 1995 with a 
BSc (Earth Science) which included 
GIS and Remote Sensing. Employed 
as the GIS officer at the Northern 
Territory Parks & Wildlife 

Commission Andrew became 
involved in fire mapping for the 3 
major National Parks in the “Top 
End”: Kakadu, Litchfield and Nitmiluk 
covering a combined area of 24,500 
km2, and of which over 40% is fire 
affected annually. 
 
This then led to a full-time position 
with the Bushfires Council, (the NT 
rural fire authority) where Andrew 
was eventually creating fire related 
products from a multitude of satellite 
sources for clients right across 
northern Australia, finally leading to 
the development of NAFI (the North 
Australia Fire Information web site) 
www.firenorth.org.au. 
 
Andrew has been coordinating the 
data collection of the extensive 
spatial and temporal “Fire Monitoring 
Plot” program. This is a major logistic 
exercise as sites are randomly 
stratified across the 3 main “Top 
End” National Parks. Full floristic 
surveys are conducted at over 200 
predominantly remote, helicopter-
only access, sites including sensitive 
Heath and Rainforest communities 
every five years staggered over 3 
wet seasons. 
 
Andrew has coordinated and largely 
undertaken the data collection, fire 
mapping and habitat mapping in the 
Arnhem Plateau under the Australian 
Greenhouse Office sponsored West 
Arnhem Land Fire Abatement 
Project. The project is a collaboration 
of the Indigenous representative 
bodies, the CSIRO and the Northern 
Territory Government and was 
awarded Australia’s most prestigious 
science award “The Eureka Prize for 
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Innovative Solutions to climate 
change”. 
 
Andrew’s thesis is entitled “Spectral 
characterisation of burn severity in 
north Australian tropical savanna 
woodlands”. This habitat covers 
approximately 1.5 million square 
kilometres and in some parts of north 
Australia more than 40% of it is burnt 
every year. He collects reflected light 
from a burnt site with a hand held 
spectrometer hovering 100m off the 
ground over the site in a helicopter, 
then spends hours laboriously 
collecting the relevant ground 
information to characterise the 
effects of the fire on the vegetation. 
 
Andrew was co-convenor of the 
14ARSPC/NARGIS08 (Australasian 
Remote Sensing & Photogrammetry 
Conference [incorporating the North 
Australia RS & GIS 2008 Forum] 
www.14arspc.com. Andrew is a pro-
active Executive Officer of the 
Australia/New Zealand Spatial 
Sciences Institute Northern Territory 
Regional Committee, a committee 
member of the Australian National 
Remote Sensing & Photogrammetry 
Commission and an editor on the 
Australian Spatial Sciences Institute 
Magazine. 
 

 
 
 
 
 

Sarah Fischer (MSc candidate) 
 

 

The savannas of the Northern 
Territory are prone to frequent fires 
during the dry season.   
Fire studies to date have primarily 
focused at the community level 
rather than at the population or 
species level.  It has been 
speculated that the regional and 
local composition of faunal 
communities may be heavily 
influenced by fire regimes. 
The Grey-crowned Babbler 
Pomatostomus temporalis is a 
medium-sized sedentary bird of 
savannas that lives in groups of 
three to eight individuals and breeds 
cooperatively.  Throughout the 
southern states of Australia it is 
threatened by habitat fragmentation 
and is considered extinct in parts of 
the ACT and SA.  Although the 
species is still common and 
widespread in northern Australia, fire 
could potentially reduce habitat 
quality and lower breeding success 
of populations in annually burnt 
savannas. 
This study seeks to determine the 
effects of fire over a five-year period 
on a population of Grey-crowned 
Babblers in the Coomalie region, 
85km south of Darwin.  LandSat 
imagery is being used in conjunction 
with nesting data and digital 
vegetation maps to investigate 
patterns and relationships between 



Tropical Spatial Science Group                                                                    March 2009 
 
 

Tropical Spatial Science Group                           ��http://www.gis.cdu.edu.au            Page 15 
 

 

fires and nesting success with a view 
to contributing to management 
strategies regarding vulnerable 
species and land use. 
A study of the genetic basis of 
cooperative breeding in this species 
is in progress at Coomalie Farm, 85 
km south of Darwin by Assoc Prof 
Kazuhiro Eguchi and Prof Keisuke 
Ueda from Kyushu and Rikkyo 
Universities, Japan. Their study will 
be complemented by this research 
and falls under the umbrella of the 
Memorandum of Understanding 
between CDU and Kyushu 
University. 

My supervisors on this project are: 
Dr. Richard Noske (Principal 
supervisor; Charles Darwin 
University) 
Dr. Diane Pearson (Co-supervisor, 
GIS guru & Sanity-keeper; Charles 
Darwin University) 
Dr. John Woinarski (Co-supervisor; 
Dept of Natural Resources, 
Environment and the Arts (unless 
they have undergone a name 
change again!)) 

 

 
Nearly losing the car in the 

undergrowth 

 

Frank van der Sommen  (PhD 
Candidate) 
 
 

 
 
Some notes from Frank who is 
finalising his thesis… 
 
Is there a  role for trees in 
emerging anthropic ecosystems 
and landscape under stress from 
climate  and associated cyclone 
stress  in Monsoonal Northern 
Territory ? 
 
The predominantly arboreal 
landscape of monsoonal northern 
Territory experiences strongly 
seasonal climate with accompanying 
hazards from fire in the dry season 
and floods and cyclone in the wet 
season.  Soils moisture and 
associated nutrient storage, although 
generally low, varies spatially, and 
seasonally also affecting tree growth.  
 
This vegetation has experienced 
human disturbance from fire 
regimes, grazing, and harvesting in 
the past.  Such disturbances are 
occurring at an accelerating rate 
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contributing to changes to tree cover 
both through fragmentation and 
partial replacement by introduced 
species for horticulture, forestry and 
urban amenity. The dynamics of the 
emerging landscape mosaic of 
natural and cultural or human 
elements as drivers and regulators 
need to be better understood if it is 
to be managed.  Human influences 
on macro and micro climate, coupled 
with affects of changing soil 
conditions are just some of the many 
factors contributing to the dynamics 
of these complex emerging anthropic  
ecosystems. Climate interacting with 
the geophysical landscapes 
contributing to episodic, often 
interactive, disturbances from fire, 
floods and cyclones are an additional 
imposition with which such emerging 
ecosystems have to cope. Both 
natural and cultivated trees have the 
potential for providing vital function 
or what are called “arboreal services” 
in these emerging anthropic 
landscapes providing they also are 
adapted to these changes 
conditions.  This  adaptation includes 
development of resistance and 
resilience mechanism which are both 
inherent within species but also are 
the result of how such species are 
managed.   Both the integration of 
trees and their management in this 
changing landscape  presents a new 
problem within  the  anthropic 
landscape ecological  paradigm 
which has received little attention  
and requires a holistic approach to 
resolve it.  
 
This thesis argues that sustainable 
planning, design and management of 
changing monsoonal landscapes 
through arboreal services, must be 

based on an understanding the 
multiple regulating processes and 
feedback effect between trees and 
their environment.  Such complex 
interactions are primarily governed 
by biological “Laws of Tolerance”, 
which predict inherent tree 
responses, and “Laws of the 
Limiting: which define the controls 
imposed by environment regulators 
such as cyclones.  Tolerance to 
limiting factors is defined by 
ecophysiological, anatomical, 
phenological and morphological 
attributes of trees and the 
environment in which they are 
located.   
 
 Research questions  
 
More specifically this thesis asks  
 
What relationships exist between 
spatial and temporal variability in 
atmospheric processes particularly 
climate and associated hydrology 
and associated extremes, 
particularly cyclones and potential 
above ground tree states in WMNT, 
and how are these relationships are 
influenced by human activity? 
 
What are the predominant 
geophysical, chemical and 
hydrological determinants of below 
ground potential tree state affecting 
growth and how are these influenced 
by human activity in WMNT?      
 
What are the relative above and 
below ground morphological 
responses of native trees which have 
evolved in this landscape and of 
cultivated trees introduced from 
other environments to these 
changing conditions of WMNT and 
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how do these influence their 
responses to cyclones? 
 
What implications do tree growth and 
cyclone responses have for arboreal 
services in human influenced 
generally and what are the 
relationships between trees and 
house damage patterns  in suburban 
landscapes in particular?  
 
What implications does this changing 
ecology have for urban planning 
cyclone prone environments 
undergoing change?  
 

The effects of Cyclone Tracy – Darwin rural area. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thuyet Bui  ( PhD Student )  
 

 
Thesis: Use of remote sensing and 
geographical information systems to 
investigate environmental impacts of 
coastal shrimp farming in North 
Vietnam  
 
Coastal aquaculture has rapidly 
developed in Vietnam in recent years 
in terms of land use, production 
levels and export income generation. 
However, rapid shrimp farming 
development has caused many 
concerns relating to environmental 
impacts and coastal sustainable 
development. In this project 
emphasis will be given to evaluate 
varied resolution remote sensing 
data and  GIS techniques for the 
identification and mapping of 
concentrated coastal shrimp-farming 
areas and investigate its associated 
environmental impacts in Quang 
Ninh province, Vietnam. Specific 
issues such as land use/cover 
changes in coastal areas; land 
suitability for concentrated shrimp 
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farms; spatial and temporal water 
quality of receiving waterways; and 
measures for the sustainable 
management of coastal shrimp 
farming and broader environmental 
protection will be addressed in this 
project. 
 
 
 

Muhammad Nawaz 
(PhD Candidate) 
 

Protecting dambos protects 
the Darwin Harbour  

Nawaz is mapping the vegetation 
cover of dambos.  Dambos are 
shallow, seasonally waterlogged 
valleys without river channels that 
provide pathways for water to the 
harbour. There are currently a series 
of intact dambos within the Darwin 
Harbour region, which protect the 
harbour by filtering organic material 
and sediment.   

This mapping combined with other 
research in the region could be used 
to assess land clearing applications 
and to develop management plans 
for specific dambos, which will 
contribute to the protection of the 

harbour’s water quality, biodiversity 
and recreation features. 

Data shows that dambos trap up to 
80 per cent of fine sediment, organic 
material, metals and nutrients that 
can harm the ecosystems of the 
harbour.   

     
 
 

Farha Sattar  (Ph.D Candidte) 
 
Development of RS/GIS Based 
Framework for Quantification of 
Gully Erosion: a spatio-temporal 
perspective 
 
Part of the research was presented 
in 14 ARSPC Conference 2008 titled 
“ identification and mapping of 
alluvial gullies in sub catchment of 
Daly River using remote sensing” 
and paper was awarded as best 
student presentation. 

 
Amphitheatre gullies 

 
Research aims to provide a 
framework for quantification of gully 
erosion using RS/GIS based 
techniques. Gully erosion has been 
considered as major sediment 
source globally and across 
Australian region as well, 
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contributing up to 90 % of the total 
sediment yield to rivers and water 
channels. Gully erosion has been 
identified as an active process in the 
Fergusson catchment; a sub-
catchment of the Daly river, Northern 
Australia. Various field and air-borne 
surveys were carried out to know the 
intensity and severity of gully 
erosion. Several types of gullies 
were observed (Photo1, Photo 2) 
and many evidences of intense 
erosion have been recorded in terms 
of exposed tree roots, gravel lag on 
gully floor and gully side wall 
slumping.  
 
Cartosat-1 stereo imagery (2.5m 
resolution) is used to map erosion 
features along 58 km upstream of 
the junction of the Daly and 
Fergusson rivers. A high resolution 
Digital Surface Model (DSM) is 
produced from the stereo pairs using 
Image Analysis and Stereo Analyst 
for ArcGIS software. The DSM 
represents the terrain in three 
dimensions and offers an opportunity 
for three dimensional (3D) mapping 
and visualization of gully features. 
 
Geomorphometric analysis of 
mapped gullies is in process; 
focusing to identify the statistical 
relationship between gully 
dimensions and formulating the form 
factor for gullies. Furthermore, a 
detailed analysis of gullies 
incorporating different factors 
including climatic, geological, 
topographic, soil, vegetation, and 
land use will be determined. 
Historical mapping of gullies will take 
place on the basis of 1948 and 1963 
aerial photographs and change 
detection and temporal analysis will 

be performed. This will assist to 
determine the sediment production 
rate and volumetric changes over 
sixty years time period. 
 

 
 
 
 
 
EVENTS 
 
PAST EVENTS TSSG HAVE 
BEEN INVOLVED IN  
 
Australasian Remote Sensing 
and Photogrammetry 
Conference in Darwin 
 
 
The 14 ARSPC Organising 
Committee included Andrew  
Edwards  (Co-Convenor), Guy 
Boggs  (NARGIS Chair), Stefan 
Maier  (Technical Program Chair ), 
Tim Whiteside  (Workshop Chair), 
Juno Rouwenhorst  (Young 
Professionals Chair). 
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The 14ARSPC was held from 29 
September-3 October 2008. The 
ARSPC is the RS&P Commission’s 
premier conference showcasing the 
best of Australasia’s technical and 
application driven remote sensing 
and photogrammetry research. The 
conference also plays an important 
role in presenting research and 
future directions from around the 
globe to RS&P Commission 
members and the wider Australasian 
spatial community. 

 
 
Not only was it the first ARSPC held 
in Darwin, it was the first time a 
regional forum is incorporated – the 
Australian Remote Sensing and GIS 
(NARGIS) forum. The conference, 
held biennially in the Northern 
Territory and Queensland since 
1993, built on the success of 
NARGIS 05. It brought together 
people from disciplines that are 
using spatial technologies for many 
different applications across 
Northern Australia and other tropical 
regions around the world. 
 

 
 

The conference venue was the new 
Darwin Convention Centre located 
on the water in the Stokes Hill 
Precinct.  

 
 

 
 
 
 

Siemens Science Experience. 
 

 
 
 
The Siemens Science Experience is 
held at CDU every June.   The aim of 
the event was to increase interest  n 
science among school  students. 
The theme of the event  in 2008 was 
“Science in the Tropics”.  Activities in 
the program included GPS work in 
the field and GIS and Remote 
Sensing lab work. Below is a 
promotion article from the NT News 
17 June 2008. 
 
Diane Pearson  was chairperson. 
She was quoted by the NT News as 
saying the  program gave students 
an  insight into the world of  science 
and could direct  students to "real job 
 outcomes" in science.  "Capturing 
the  imagination of students early  in 
their schooling is crucial if  we are to 
have more  scientists in this country"  
 
The 2009 Siemens Science 
Experience will be held 16th-18th 
June 2009 the theme being 
“Evolution and Adaptation: Survival 
of the Fittest”.  For more information 
contact Diane. 
 
 
FUTURE EVENTS 
 
Geomorphology 2009 
 
The 7th International Conference of 
Geomorphology will be held from 6-
11th July 2009 in Melbourne.   TSSG  
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will be there in force with Nawaz, 
Farha and Sushana  presenting oral 
papers and Juno  presenting a 
poster. 
http://www.geomorphology2009.com 
 
 
INTECOL 09 
 
The 10th International Congress of 
Ecology will be held in Brisbane, 
16th-21st August.  The theme is 
‘Ecology in a changing climate’ 
Diane is organising a symposium  
jointly with Clive McAlpine and his 
group at the University of 
Queensland.  The symposium is 
entitled ‘ Landscape Ecology: An 
integrated science for 
sustainability in a changing world ’ 
and will result in a special edition of 
the journal Landscape Ecology on 
this topic.  Sarah Fischer  has also 
submitted an abstract for inclusion in 
the Intecol 09 program. 
http://www.intecol10.org/ 
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Staff  
Guy Boggs Senior Lecturer Spatial Information 

Systems 
guy.boggs@cdu.edu.au 

Rohan Fisher Research Associate rohan.fisher@cdu.edu.au 
David Howe Adjunct Professor  
Dan McIntyre Lecturer Spatial Science daniel.mcintyre@cdu.edu.au 
Stefan Maier  Principal Research Fellow  stefan.maier@cdu.edu.au 
Bronwyn Myers Senior Research Fellow bronwyn.myers@cdu.edu.au 
Ron Ninnis Research Associate ron.ninnis@cdu.edu.au 
Diane Pearson Senior Lecturer GIS and Landscape 

Ecology 
diane.pearson@cdu.edu.au 

Juno Rouwenhorst Research Associate juno.rouwenhorst@cdu.edu.au 

 
Students  

Graeme Armstrong PhD  The environmental correlates of seed production in Triodia spp. 
James Boyden MSc Landscape assessment of the environmental weed, para grass 

(Urochloa mutica (Forssk.) T.Q. Nguyen), on the Magela Creek 
floodplain, Kakadu National Park 

Thuyet Bui PhD Use of remote sensing and geographical information systems to 
investigate environmental impacts of coastal shrimp farming in 
North Vietnam 

Andrew Edwards PhD Spectral characterisation of burn severity in north Australian 
tropical savanna woodlands 

Sarah Fischer  MSc The effect of fire on the ecology of Grey-crowned Babblers, 
Pomatostomus temporalis? 

Sushana Karki PhD Vegetation Dynamics and Channel Change in Daly River 
Catchment 

Gillian McCloskey PhD  Erosion and channel change in the Victoria River District, Northern 
Territory 

Dan McIntyre PhD  Mapping and monitoring Patterson’s curse using Remote Sensing 
Muhammad Nawaz PhD  Sediment source identification in Mangla Reservoir, Pakistan: 

integrating geochemical tyracing, remote sensing and GIS 
Philipe Puig PhD  The role of fuzzy logic in GIS spatial modeling 
Juno Rouwenhorst MSc Land cover change and coastline evolution in Caraulun 

catchment, Timor-Leste 
Fahar Sattar PhD  Erosion rate determination in Siwalik Region of Mangla 

Catchment, Pakistan: Remote Sensing and GIS as an input to the 
integrated erosion modelling 

Jai Sleeman PhD  Modelling whale shark distributions on Ningaloo Reef with remote 
sensing and GIS 

Benjamin Sparrow PhD  Hyperspectral vegetation mapping in Central Australia 
Frank Van Der Sommen  PhD  A spatio-temporal synthesis of climatic and edaphic ecological 

drivers and regulators, contributing to cyclone risk in natural and 
anthropogenic, monsoonal landscapes of the NT 

Tim Whiteside PhD  Determination of land units using multi-sourced RS & GIS 
Grant Williamson PhD  Rainfall Regime and Optimal Root Distribution in the Australian 

Perennial Grass, Austrodanthonia caespitosa (Gaudich.) 
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