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radiation, water, plant, and erosion
are different in different position/landform,
water: flow downhill

S/Dry N/Wet

1.1 Purpose of Digital Elevation Models (DEMs)

1. Introduction
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For ACIAR project, DEM will support 

• interpolation of met-data

• vegetation suitability mapping

1.1  Purpose of Digital Elevation Models (DEMs)

3.2 Outputs 
Subprojects 
and/or Objectives 

Outputs Assumptions Applications 

1 Assemble the 
regional databases 
of climate, river 
flow, land use and 
DEMs. 

1.1 Database of 
monthly climate 
and stream flow 
from 1980 to 2005, 
and soil, land use 
and …. 

1 Data for YHB, 
CSHR and MUMC 
are readily 
available for the 
study areas for the 
length of study. 
 

Databases developed that 
will be used in all the 
subsequent modelling and 
validation for the YHB, 
CSHR and MUMC. 

 



scanning the topographic map

trace the contours/spot heightsP¬/ß&•

add the elevation points on ridges/valleys

Method in China -- TIN

paper topography  map

Digital topography  map skeleton points of landform
In ridges/gulliesP|�Š&•

1.2  problems in DEMs



construct TIN based on

�ý*ü1�P¬4“ �ÃP¬/ß�z&•1��X TIN

�ÚTINE@�6�äDEM

���Õ)ƒ�W �ÖARC/INFO

createtin, tinlattice

�Ä�á,È�y�ý*ü"‡#��µ�C �Å

TIN derived DEM, spurious triangles 

TIN, based on contours, points
construct TIN based on

contours, spot heights, and ele-points    

added to ridges/valleys 

Interpolation based on TIN

ARC/INFO command createtin, tinlattice

No stream lines have been used directly
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Home://I:\DRV_J\SN_SX_Grid_250k\shd_tin

1.2  there are problems in available DEMs, 

topo map – TIN�Ä�á?˜�í�Ý?¦5% �Å -- DEMs

do not represent shape of terrain well
�á6Ñ�V�r �Ã�š.B	¡�ô�á��,X�‰<T
�B`

Hard to useHard to use
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2. Methodology

2.1 Site Yanhe River basin (a square box)
2.2 Dataset: contours, spot heights, streams, etc;



ACIAR Final Project Review Meeting - Yangling, China, October 2005

Map-join, and re-projecting

Check and editing (important, hard  and bored!  Tom)

Format conversion

2.3 Data processing

2.4 Software

ANUDEM ver 5.1 (ANU CRES, Australia)

ARC/INFO 9.0 (ESRI, USA); Foxpro: database statistics

FoxPro 8.0
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Main Parameters for A NUDEM 
No. User Directive Comments 

1 Drainage option Drainage enforced where possible 

2 Max No. of iterations 
Explored in section 3.2 (above) 

1st roughness penalty amount of potential to be added to the default total curvature 
3 

2nd roughness penalty  
profile curvature is used in addition to the default total curvature 

4 Elevation tolerance Half the contour interval of 100m 

5 Elevation units Elevation units in m 

6 Height minima Data points lower than this value ignored, and fitted cells cannot be lower than this. 

 Height maxima Data points higher than this value ignored, and fitted cells cannot be higher than this. 

7 Centring option Grid points located at the centre of pixels, for use in ARC-INFO 

8 Position units Position units in m 

9 Resolution 
Final grid resolution 

10 X lower Data points below this value are ignored 

 X upper Data points above this value are ignored 

11 Y lower Data points below this value are ignored 

 Y upper Data points above this value are ignored 

12 Centring option Grid points located at the centre of pixels, for use in ARC-INFO 

 

3 Generate DEM with ANUDEM

DEM: perfect data and proper interpolation software;
to run ANUDEM, some key parameters should be 
optimized geographically.���GK�	–�D�ì�ê ��
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3.1 Resolution/�Ô�G�Ù�����Ì

Hutchinson’s method: RMS – resolution diagram
for 1:250k, 100m ci data, should be 50—100
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3.2  no. of iteration

Indicators: no. of sinks and running time

increase iteration no., running time increase linearly, 

no. of sinks decrease quickly & become stably after 40

So: iteration no: 40,  double of default (20)

Landform is more complex than in USA and Australia
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3.3  2nd roughness��1��`2­�z2Ï�D

Hilltop, outlet, ridges go up; head gully and saddle go down

river length increase dramatically after 0.8 (unstable)

So, 0.8 is optimal value

24.23

24.25

24.27

24.29

24.31

24.33

24.35

24.37

24.39

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

2nd roughness

T
o

ta
l R

iv
er

 L
en

gt
h(

km
)

994.0

996.0

998.0

1000.0

1002.0

1004.0

1006.0

1008.0

1010.0

0 0.1 0.32 0.3 0.4 0.5 0.6 0.7 0.8 0.9

2nd roughness

E
le

va
tio

n 
(m

)

hilltop head gully

outlet saddle

ridges



ACIAR Final Project Review Meeting - Yangling, China, October 2005

3.4 Quality and Applications
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Arc: topogrid dem03 2.5
TopoGrid: contour cntrs elev
TopoGrid: point cntrs elev
TopoGrid: lake F:\Multi_reso_DEMs\FJG_DEM\Covs\lake
TopoGrid: stream F:\Multi_reso_DEMs\FJG_DEM\Covs\ri ver
TopoGrid: datatype contour
TopoGrid: enforce on
TopoGrid: iterations 30
TopoGrid: margin 50
TopoGrid: tolerance 2.5 1 0
TopoGrid: xyzlimits 611649 4070069 612555 4070707 10 50 1300
TopoGrid: end

topogrid
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Home://I:\DRV_J\SN_SX_Grid_250k\yhdem_anu Home://I:\DRV_J\SN_SX_Grid_250k\shd_anu

represent terrain well

Home://I:\DRV_J\SN_SX_Grid_250k\shd_tin

Landscape LP TIN DEM, no so good

ANUDEM; more usefulANUDEM; more useful

(1) Representation terrain
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Based on 100m DEM Based on 50m DEM

brown is base contour and dark is derived contours

(1) Representation terrain (cont.)
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from ANUDEM from TINDEM

rivers in topomap

(2) Rivers extracted from DEMs

Connected river network,

Matching base river well
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(3) Applications

Met-data Interpolation (Tim); watershed mapping (Lingtao)

Vegetation mapping (Zhongmin, Tim)
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4. Conclusion

(1) hydrologically Correct DEMs can be generated 
with ANUDEM program, in loess hilly area. The 
representation  or terrain is much better than DEMs
created with TIN method.

(2) for 1:250k topographic map, the parameters 
are listed bellow

resolution: 50 --100; no of iteration: 40; 2nd roughness: 0.8 
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(3) a general procedure 
for creating DEMs with 
ANUDEM in LP area.

a. Data pre-precessing

b. Data rectification

c. Para. optimizing & quality

d. Application

 
 
 
 
 
 
 

 

 

 

 
9‹	ª�D�B  

Data obtaining 

�D�B���ãE@�6  
Conversion for ANUDEM 

�Ò���Ð�y  
Join Mapsheets 

�i�E�61k  
Re-projecting 

�¦��$d �D�B 
Datasets for Interpolation 

�¦��$d �D�B4êEe�Â�
  
Editing of Input 

Datasets 

AÃ�Â�[�Ê  
Log, Residuals of ANUDEM 

(ML5
5�z  
Steep Slope in Fitted DEM 

*ó�ä DEM 
Run ANUDEM 

�D
�B
NX
�Ø
)Ú

 
D

ata P
re-processing 

 

*ó�ä DEM 
Generating DEM 

�D
�B
Bü
G£
�õ
�


 
D

ata R
ectification 

ANUDEM 	–�D,X�E
¡  
Impacts of ANUDEM Parameters 

DEM BüG£A˜�Ë 
Assessment of DEM Quality 

	–
�D
�ì
�ê
Bü
G£
A˜
�Ë

 
P

ara. and Q
uality 

 

�á>•A˜�Ë  
Veg. Suitability 

!è�í�D�B�¦��  
Interp. Metero-data 

#�
³�æ�Ú  
Watershed Mapping 

D
E

M

�h
*ü

 
D

E
M

 A
pplications 



AöAöThank You

Institute of Soil and Water Conservation, CAS & MWR
Yangling, Shaanxi Province, China
qkyang@ms.iswc.ac.cn; qkyang@hotmail.com

Qinke Yang

Thanks to: David Jupp, Lirui, Zhao MD, Liu YM

Zhao Aiqiu, Zhang CX, Shi WJ, Liang Wei

Glad to discuss any problems;  öE¢A|AŽ


