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Objectives of the studyObjectives of the study

To verify the accuracy parameters of the To verify the accuracy parameters of the 
DEMDEM--C provided by NASA/JPL,C provided by NASA/JPL,
To identify a relationship between the To identify a relationship between the 
type of land cover and the accuracy of the type of land cover and the accuracy of the 
DEMDEM--C over two significantly different test C over two significantly different test 
sitessites



Characteristics of the DatasetsCharacteristics of the Datasets

1:2.5k topographic maps including 1m 1:2.5k topographic maps including 1m 
contours and land cover classification contours and land cover classification 
(Australian site),(Australian site),
SRTM Band C DEM (3SRTM Band C DEM (3””) over both sites,) over both sites,
1:200k forestry map of Brunei Darussalam,1:200k forestry map of Brunei Darussalam,
15m contours derived from 1:50k 15m contours derived from 1:50k 
topographic maps (Brunei site).topographic maps (Brunei site).



What is the SRTMWhat is the SRTM
Band C DEM?Band C DEM?

Shuttle Radar Topography Mission Band C Shuttle Radar Topography Mission Band C 
(5.6cm) or DEM(5.6cm) or DEM--C for short,C for short,
Acquired by the Endevour shuttle during Acquired by the Endevour shuttle during 
10 days mission in February 2000,10 days mission in February 2000,
Available for about 80% of land masses of Available for about 80% of land masses of 
the earth free of charge,the earth free of charge,
Spatial resolution 3Spatial resolution 3”” (about 90m at the (about 90m at the 
Equator); 1Equator); 1”” for the USA,for the USA,
1m quantization level;1m quantization level;













Accuracy of the DEMAccuracy of the DEM--CC
(90% confidency level (90% confidency level –– NASA/JPL)NASA/JPL)

Region/Region/
ErrorError TypeType AfrAfricicaa AustraliaAustralia EuroaEuroasisiaa IslandsIslands N.N. AmerAmericaica S. S. AmerAmericaica

AbsoluteAbsolute 5.65.6 ±± 6.06.0 ±± 6.26.2 8.08.0 9.09.0 6.26.2

RelativeRelative 9.89.8 ±± 4.74.7 ±± 8.78.7 6.26.2 7.07.0 5.55.5

Source:
Rodríguez E., Morris E. C., Belz J. E.,
A Global Assessment of the SRTM Performance.
Photogrammetric Engineering & Remote Sensing,  vol. 72, no 3, 3/2006



Australian Site

Surface area of the site:
* 30 km2 (6.0 x 5.0 km)
* Lowest point 4 m
* Highest point 388 m (ASL)
* Reference data: 1m contours
* Land cover from 1:2500 maps (1994)

Test site



Aerial Photo of the Australian Site



DTM over Australian Site



Land Cover Classification



Type Type of cellof cell DiffDiff.. ErrorError No. of CellsNo. of Cells

ClearClear 2.92.9

14.614.6

13.213.2

18.118.1

10.010.0

9.89.8

±± 4.24.2 636636

ScatteredScattered ±± 9.19.1 546546

HighHigh ±± 12.612.6 163163

DenseDense ±± 9.19.1 4848

MixelsMixels ±± 11.011.0 25592559

AllAll ±± 11.511.5 39523952

Results for the Australian SiteResults for the Australian Site

Diff. := DEM-C – DTM(absolute) Error := 1.6 x STD  



Brunei Darussalam in Asia



2000 GeoCover® image
of Brunei Darussalam

Brunei Darussalam
Capital city: Bandar Seri Begawan
Surface Area: 5763km2

Population: ~330,000
GDP: USD18,000/person
Lowest point: 0m
Highest point: 1480m (ASL)





Forestry Map of Brunei Darussalam









Forest TypeForest Type DiffDiff.. ErrorError No. of No. of 
CellsCells

4 Kerangas 4 Kerangas –– Tropical health forestTropical health forest 7.47.4

4.74.7

10.810.8

16.016.0

11.511.5

23.523.5

4.74.7

5.05.0

±± 13.413.4 3636

5(1) Dense even, or semi5(1) Dense even, or semi--open, canopy of open, canopy of 
mainly smallmainly small--crowned treescrowned trees

±± 10.610.6 2929

5(2) Canopy uneven, or moderately open, some 5(2) Canopy uneven, or moderately open, some 
medium or large emergentsmedium or large emergents

±± 10.710.7 8686

5(3) Dense even canopy of medium crowns5(3) Dense even canopy of medium crowns ±± 11.811.8 1919

5(4) Dense uneven canopy, of medium5(4) Dense uneven canopy, of medium--sized sized 
and large crownsand large crowns

±± 14.914.9 4848

5(5) Dense uneven canopy, mainly large 5(5) Dense uneven canopy, mainly large 
crownscrowns

±± 21.121.1 2929

8 8 -- Generally over 25 years oldGenerally over 25 years old ±± 10.610.6 118118

9 Land under urban and industrial use9 Land under urban and industrial use ±± 14.914.9 116116

Results for the Brunei SiteResults for the Brunei Site

Diff. := DEM-C – DTM(absolute) Error := 1.6 x STD  



ConclusionsConclusions

TheThe accuracyaccuracy ofof thethe DEMDEM--C C appearsappears to be to be betterbetter thanthan
publishedpublished for for thethe AustralianAustralian sitesite ((±± 6m 6m versusversus ±± 4.2m),4.2m),
TheThe correspondingcorresponding valuesvalues for for thethe Brunei Brunei sitesite areare much much 
largerlarger thanthan publishedpublished ((±± 6m v. 6m v. ±± 14.9m). 14.9m). ThisThis isis most most 
likelylikely duedue to to thethe qualityquality ofof thethe referencereference DTM for DTM for thethe
Brunei Brunei sitesite (15m (15m contourcontour intervalinterval),),
TheThe vegetationvegetation covercover coursescourses a a systematicsystematic, , positivepositive shiftshift
ofof thethe DEMDEM--C C inin a a rangerange fromfrom 14.6 14.6 –– 18.1m (Australia), 18.1m (Australia), 
andand 4.7 4.7 –– 23.5m (Brunei)23.5m (Brunei)
FurtherFurther teststests areare requiredrequired to to quantifyquantify a a relationshiprelationship
betweenbetween thethe vegetationvegetation typetype andand systematicsystematic shiftshift ofof thethe
DEMDEM--C.C.
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