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Population and Housing Statistics —

he use of 3D models

An explorative study
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https://docs.qgis.org/2.2/en/docs/training_manual/rasters/terrain_analysis.html

Day 1
SESSION 2: COOPERATION BETWEEN NMAs AND NSIs
Vilni Verner Holst Bloch  (Statistics Norway) 1
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Why 3D?

Pinterest. Photo by Anda Bereezky

1 User needs > 2 Plan > 3 Build > 4 Collect > 5 Clear > 6 Analyse > 7 Disseminate >
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Tools — SAGA GIS / QGIS

Statistics Norway

@ SAGA - [02. Curvature Classification]
= File Geoprocessing Map Window 7

‘e M|
Manager

*; Tools & Data Maps

RO % 2O EHEL T H( N D@

% | Properties: Terrain Analysis - Morphometry

I Settings € Description

@ Terrain Analysis - Channels  ~
@ Terrain Analysis - Compound
@ Terrain Analysis - Hydrology
@ Terrain Analysis - Lighting, Vi
B Jerrain Analysis - Morphomg
5 Convergence Index

g Convergence Index (Searc
* Curvature Classification
*: Diurnal Anisotropic Heatil
*: Downslope Distance Grad
5 Effective Air Flow Heights
% Fuzzy Landform Element (
5 Hypsometry

% Land Surface Temperature
*z Mass Balance Index

*: Morphometric Features
*% Morphometric Protection
*% Multiresolution Index of V
* Real Surface Area

# Relative Heights and Slop
g Slope, Aspect, Curvature
* Surface Specific Points
*g TP| Based Landform Class
* Terrain Ruggedness Index
*g Terrain Surface Classificat
* Terrain Surface Convexity
% Terrain Surface Texture
*x Topographic Position Inde
*z Valley and Ridge Detectic
* Vector Ruggedness Meast
g Wind Effect (Windward /|
4% Terrain Analysis - Preprocess
@ Terrain Analysis - Profiles  +

Tools:
« [0] Slope, Aspect, Curvature
« [1] Convergence Index
« [2] Convergence Index {Search Radius)
+ [3] Surface Specific Points
« [4] Curvature Classification
« [5] Hypsometry
« [6] Real Surface Area
« [7] Morphometric Protection Index

+ [8] Multiresolution Index of Valley Bottom
Flatness (MRVBF)

« [9] Downslope Distance Gradient

+ [10] Mass Balance Index

« [11] Effective Air Flow Heights

« [12] Diurnal Anisotropic Heating

« [13] Land Surface Temperature

« [14] Relative Heights and Slope Positions
+ [15] Wind Effect (Windward / Leeward Index)
« [16] Terrain Ruggedness Index (TRI)

« [17] Vector Ruggedness Measure (VRM)
+ [18] Topographic Position Index (TPI)

« [19] TPl Based Landform Classification

+ [20] Terrain Surface Texture

« [21] Terrain Surface Convexity

« [22] Terrain Surface Classification

+ [23] Morphometric Features

« [24] Valley and Ridge Detection (Top Hat
Approach)

+ [25] Fuzzy Landform Element Classification

< > <
Data Source x | Messages
& ODBC & PostgreSQL © General £ Execution @ Errors

File System
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& SAGA - [01. contour]
[®) File Geoprocessing Map Window ?

* Tools & Data B Maps

| % T 30 B | —

% |[Properties: Slope, Aspect, Curvature x

H Settings € Description

[2076-11-09/00:02:14] T ool ex=cution sucsesdes

Recognised Files ~

ready

[2016-11-09/00:04:55] Executing tool: Slope. Aspedt, Gurvature
[2016-11-09/00:05:08] Tocl sxscution succssded

(- Terrain Analysis - Channels

- Terrain Analysis - Compound Analyses

- Terrain Analysis - Hydrology

Terrain Analysis - Lighting, Visibility

=4 Terrain Analysis - Morphometry

*g Convergence Index

* Convergence Index (Search Radius)

* Curvature Classification

*% Diurnal Anisotropic Heating

*% Downslope Distance Gradient

* Effective Air Flow Heights

*5 Fuzzy Landform Element Classification
4 Hypsometry

*g Land Surface Temperature

* Mass Balance Index

*% Morphometric Features

*g Morphometric Protection Index

* Multiresolution Index of Valley Bottom Flatness (MF
* Real Surface Area

*4 Relative Heights and Slope Positions

B 100e, Aspect, Cunvature]

* Surface Specific Points

* TP Based Landform Classification

*% Terrain Ruggedness Index (TRI)

* Terrain Surface Classification

* Terrain Surface Convexity

* Terrain Surface Texture

*g Topographic Position Index (TPI)

*5 Valley and Ridge Detection (Top Hat Approach)
* Vector Ruggedness Measure (VRM)

*g Wind Effect (Windward / Leeward Index)
(+-4® Terrain Analysis - Preprocessing

[ Terrain Analysis - Profiles

< >

Terrain Analysis - MorphomeData Source

File System & ODBC # PostgreSQL

:i Messages
@ General £ execution @ Errors

References: A

Maximum Slope

- Travis, M.R., Elsner, G.H., Iverson, W.D.,
Johnson, C.G. (1975):

VIEWIT: computation of seen areas, slope, and
aspect for land-use planning’,

USDA F.S_ Gen. Tech. Rep. PSW-11/1975,
70p. Berkeley, California, U S A

Maximum Triangle Slope

- Tarboton, D.G. (1997):

‘A new method for the determination of flow
directions and upslope areas in grid digital
elevation models',

Water Ressources Research, Vol 33, No .2,
p.309-319

Least Squares or Best Fitted Plane

- Horn, B. K. (1981):

'Hill shading and the relectance map’,
Proceedings of the IEEE, v. 69, no. 1, p. 14-47.

- Beasley, D.B., Huggins, L.F. (1982):
'ANSWERS: User's manual,
U.S. EPA-905/9-82-001, Chicago, IL. 54pp.

- Costa-Cabral, M_, Burges, S.J., (1994):
'Digital Elevation Model Networks (DEMON): a
model of flow over hillslopes for computation of
contributing and dispersal areas’,

Water Resources Research, v. 30, no. 6, p.
1681-1692

Fit 2. Degree Polynom

- Evans, 1.5 (1979):

"An integrated system of terrain analysis and

slope mapping’, ]
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Recognised Files

[2016-14-14/19:13:14] Load project: C:\Users\Eier'saga_gui.cig

|| |r2016-11-14/19:13:44] Load shapes: C:1Users\EieriDesitap\EFGS20 18\cantouricantour shp...oksy

|| [076-11-14/19:13:17] Project has been successtully loaced

Documentation, references and functionality
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Study area
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Resolution
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Different scales/resolution and different landscapes/topics
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10x10m DEM Hillshade e a.tom 2

Projected Coordinate System : UTMZone33
[+proj=tmerc

+a=6378137.000000 +b=6356752.314245
+towgs84=0,0,0,0,0,0,0 +lat 0=0 +lon_0=15

+k_0=0.9996 +x_0=500000
+y 0=0 +no_defs]
West 199 800
East 250 200
West-East 50 400
South 6 549 800
North 6 600 200
South-North 50 400

Cell Size 10
Number of Columns 5041
Number of Rows 5041

Number of Cells 25 411 681
No Data Cells 0

Value Type 4 byte floating point number
Value Minimum -7.400 000 095 367 432
Value Maximum 620.599 975 585 937 5
Value Range 627.999 975 681 304 9

No Data Value -32767

Arithmetic Mean 90.668 164 027 111 97
Standard Deviation 117.329 752 502 554 37
Memory Size 96.94 MB
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Relief Ruggednes
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Topographic Position Index

Description

Topographic Position Index (TPI) calculation as proposed
by Guisan et al. (1999). This is literally the same as the
difference to the mean calculation (residual analysis)
proposed by Wilson & Gallant (2000).

References:

- Guisan, A., Weiss, S.B., Weiss, A.D. (1999): GLM
versus CCA spatial modeling of plant species
distribution. Plant Ecology 143: 107-122.

- Weiss, A.D. (2000): Topographic Position and
Landforms Analysis. poster.

- Wilson, J.P. & Gallant, J.C. (2000): Terrain Analysis -
Principles and Applications.
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Dwelling prices

RIKIKIA]

LOW

2332 - 14532

14532 - 18548
18548 - 23571
* 23571 - 77670

HIGH

Access to coastline Central areas
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Vector data 1:1 000 with Z values

+ WATER/WASTEWATER |
¢ CONSTRUCTION POINT

5 [¢] — 1M CONTOUR LINE
© HEIGHT POINT

Larvik, Vestfold County 13
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Visualisation of «ground truth»

Black
areas

are where
Lidar
comes in
within 2020

Larvik, Vestfold County 14
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Summing up 3D

® Need sub 10 m DEM for local issues
* Plenty of functional analysis in FOSS GIS

* A lot of data shuffling
(projections, formats, statistical units)

®* Most analysis are fast — some are really sloooow

®* Need for common framework
(local to global — DGGS OGC perhaps)

®* Programming producton line and implement parts in
statistical tools (i.e. number of sun hours)
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Questions ?
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