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• Landslide Risk Assessment and 

Management is recognised as essential for 

proper land-use planning in local 

government areas of Australia where 

destructive landslide events have been 

reported(Chowdhury and Flentje,2003).
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• Currently, the Sydney Basin is 

represented by 64 Local 

Government Areas and some of 

these have developed landslide 

susceptibility or Hazard zones 

with the assistance of 

geotechnical consultants.

Fig.1. New South Wales Local Government Areas
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Table 1 Sydeny Basin Summary Table

State(s) New South Wales

Area(𝐾𝑚2) Offshore 28000

Onshore 36000

Age Range Permian-Triassic (Jurassic and Cretaceous 
section believed to have existed but now 
eroded).
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Fig.2. The location of Sydney Basin in relation to Australia
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Table 2 Statistics of the landslide areas.

Number of landslides 777

Sum 18,029,735.4m2

Minimum 250m2

Maximum 1,107,074.7m2

Range 1,106,824.7m2

Average 23,204.3m2

Standard deviation 74,772.4m2

• In this trial analysis, the landslide 

susceptibility of a small area(94 km2) 

within the Sydney Basin where the 

landslide inventory is fully developed was 

assessed at different pixel resolutions.

• An Airborne Laser Scan (ALS) elevation 

point cloud of 8,837,551 points with a 

mean distance of 3.25m between two 

points has been used to prepare the Digital 

Elevation Model (DEM).
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• Fig.3. Distribution of the landslide areas. 
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Table 3  Description of input datasets.
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• To assess how well a data mining decision tree model derived from all these

data layers respond to the variation of pixel size, modelling work has been

carried out at 2m, 5m, 10m, 15m, 20m, 25 m, 30m and 40m pixel resolutions

for the selected trial area within the Sydney Basin.
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• The See5 package is a state-of-the-art software that is able to construct 

classifiers in the form of decision trees by defining test conditions based on 

the attribute values and splitting the training data into smaller 

subsets(Quinlan, 1993).

• See5 allows tree pruning by defining two parameters namely, pruning 

confidence (CF, a post pruning method) and the threshold number of 

minimum cases (M) that must be maintained at a terminal (leaf) n ode (a pre-

pruning method).
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Table 4 Two example rules with test conditions.
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• 5-fold cross validation?

• This method divides the training data into five groups in each of five 

repetitions (folds) having nearly the same number of cases and class 

distribution, and in each fold, one group is held out and used separately to 

test the classifier constructed from the remaining four groups. The five-way 

cross validation error is calculated as the average of the test errors of the all 

five classifiers.
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RESULT

• The pruning confidence (CF) was kept constant at 1% to keep the complexity 

of the decision tree model at a minimum level while value of M changed from 

1 to 15,000.

• The point, at which the test error and training error curves exhibit a growing or 

an accumulative trend away from each other, is expected to be the optimal 

point of balance for the model size in order avoid overtraining.
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Fig.4. MEMO curves for each pixel resolution(2m, 5m). 
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Fig.5. MEMO curves for each pixel resolution(10m, 15m). 
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Fig.6. MEMO curves for each pixel resolution(20m, 25m). 
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Fig.7. MEMO curves for each pixel resolution(30m, 40m). 
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Fig.8. Variation of area under curve and5-fold cross validation accuracy with 
the pixel size.
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Fig.9. Performance analysis for 

optimum resolution specific 

decision tree models.
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Table 5 Classifier metric percentages for optimum resolution specific decision tree models.
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• The delta (δ) ratio parameter has been developed by taking the ratio of the 

square root of a representative (mean) landslide area (A) of the inventory and 

the area of a pixel where P is the pixel size.

𝛿 = ൗ𝐴 𝑝2
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Table 6 Comparison of calculated δ values.
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Fig.10. The initial landslide 

susceptibility zoning map for the 

Sydney Basin study area.
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Table 7 Distribution of slides within the landslide susceptibility classes(pixel area).
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• In this study, the results indicate that the model constructed at 10 m is the 

best performing model. It implies that at this resolution, the landslide 

inventory and other input parameters have been sufficiently presented 

cartographically
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• The See5 learning algorithm extracted different informative patterns based on the 

characteristics of different datasets. Thus, the relationship between the input 

variables and landslide occurrence derived from the tree structures are unique to 

each data set used.

• Results show that the best performing model was produced at 10 m pixel resolution. 

• This does not mean in the future that modelling may not be better completed at 

higher resolutions of 5 m, 2 m or 1 m.

31



FUTURE WORK



FUTURE WORK

LANDSLIDE 

SUSCEPTIBILITY

MAP 

DEM

• Different pixel 

resolution and 

source.

SCALE

• Optimal scale 

for each factor

• Comparing different pixel 

resolutions and factors derived 

from DEM to know which one is 

needed.

• Choosing the best DEM resolution 

and optimal scale factor to do the 

landslide susceptibility map.
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Thanks for your listening.


