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S/Dry N/Wet

radiation, water, plant, and erosion
are different in different position/landform,
water: flow downhill
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1.1 Purpose of Digital Elevation Models (DEMS)

For ACIAR project, DEM will support
e interpolation of met-data

* vegetation suitability mapping

3.2 Outputs

Subprojects Outputs Assumptions Applications
and/or Objectives
1 Assemble the 1.1 Database of | 1 Data for YHB, Databases developed thdt
regional databaseg monthly climate CSHR and MUMC | will be used in all the

of climate, river and stream flow | are readily subsequent modelling anfl
flow, land use and | from 1980 to 2005, available for the | validation for the YHB,
DEMSs. and soil, land use | study areas for the| CSHR and MUMC.

and .... length of study.
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1.2 problems in DEMs

Method in China -- TIN

; = | scanning the topographic map
A% = trace the contours/spot heightsP-/[3&e

=7 add the elevation points on ridges/valleys

=%

2 =Rl LN == LT .
.. Skeleton points of landform “ =il

Diéital topography map




TIN, based on contours, points S s
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e 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

TIN derived DEM, spurious triangles

A
_i

construct TIN based on
y*Uul P-4 AP-/R z&1 X TIN
UTINE@ 6 &DEM
O)f W OARC/INFO

createtin, tinlattice
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1.2 there are problems in available DEMs,

topomap — TINA 4271 Y?5% A -- DEMSs

Q.- —-'rr;-f:*r"a FET
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do not represent shape of terrain well
a6NVr ASBj04& ,X%<T B’
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2. Methodology

2.1 Site Yanhe River basin (a square box)




2.3 Data processing

Map-join, and re-projecting
Check and editing (important, hard and bored! Tom)

Format conversion

2.4 Software

ANUDEM ver 5.1 (ANU CRES, Australia)
ARC/INFO 9.0 (ESRI, USA); Foxpro: database statistics

= ArclInfo:
' Professional GIS

: Arcinfo is the'leading GIS available ANL]-DEM 5‘.0

bt p:fficres.ahu. edu.an

today with the largest installation base in the world.
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‘“ml’ 3 Generate DEM with ANUDEM
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DEM: perfect data and proper interpolation software
to run ANUDEM, some key parameters should be
optimized geographically. GK —D1ié

Main Parameters for A NUDEM

No. | User Directive Comments
1 Drainage option Drainage enforced where possible
. . Explored in section 3.2 (above)
2 | Max No. of iterations
3 1* roughness penalty amount of potential to be added to the default total curvature
nd profile curvature is used in addition to the default total curvature

2" roughness penalty
4 Elevation tolerance Half the contour interval of 200m
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

. Final grid resolution

9 | 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
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3.1 ResolutionfO GU |

Hutchinson’s method: RMS — resolution diagram
for 1:250k, 100m ci data, should be 50—100

40 | ——RMS Slope(5)
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| | |
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for 1:250k, 100m ci data, should be 50—100

use: 100m reso. --- data volume

RMS - reso. : useful method for reso. 1T ) S*Ul «"©
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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

Intermationat Agricultural R 22 1800
20 % 1600
o . . N
818 —Running Time 1 14002
916 | — No. of Last New Lines | 12003
L =
g14 5 1 1000%
E12 | 1 800 B
210 | 4 600 2
= o
§ 8 - 1 400 S
X6 f 1 200 €

4 | —— L O

10 20 30 40 50 60 70 80 90 100110120
No. of Iterations

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-z2ID
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2nd roughness

2nd roughness

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
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FERNES (T) JoiE (E) L5 27 Gloszary Commands

TOPOGRID

Available at: ARC
Llsange Subcommands MNotes  Discussion Examples Eelated Topics

generates a hydrologically correct grid of elevation from paint, line, and palygon j
COverages.

Discussion

The TOPOGRID command.is-an-dnterpelation.method.spesifically designed for
the creation of hydralog
comparatively small, bl e
based upaon the AMUIDE |
R — 1989). Zee Hutchinsaon 11957 fig g & He of 2 substantial
Inerntions Agrcultra Rescarh application of ANLUIDEM and for additional associated references. A brief
summary of AMUDEM and some applications is given in Hutchinson (1993),

Changes at version 7.1

At version 7.1 of ARC/ANFO, TOPOGRID has been updated to include
Hutchinson's revisions to AMUDEM since it was initially incorporated into
ARCAMFO. Matable changes are: d

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 2.51 0

TopoGrid: xyzlimits 611649 4070069 612555 4070707 10 50 1300
TopoGrid: end
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(1) Representation terrain

Landscape LP
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(1) Representation terrain (cont.)

Based on 100m DEM Based on 50m DEM

brown is base contour and dark is derived contours

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




(2) Rivers extracted from DEMs

from ANUDEM from TINDEM

rivers in topomap

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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