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Mapping the North: An
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Geomatics for Northern Development

Daniel Clavet
dclavet@nrcan.gc.ca

3 : i I,.". i
Wi, F L2
e ‘_.'._ i Ie
e I
r_"..w-* witd i&

GANADAS NA UFIAL RESOURCES
NOW AND FOR THE FUTURE

nrcan.gc.ca

;/'H i+l
I * I Natural Resources gﬂ:m naturelles Carlad




Presentation plan

e Qur topographic data collection
- Data sources
- Base data
- Acquisition of new data

e QOur Northern mapping task
- Map conversion
- Map updating
- New mapping

e Data access
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Data sources at NRCAN

e Aerial Photography

- More than 6 millions
photographies covering
Canada

- 1920 to today

- Managed by National
Air Photo Library

- Traditionally used to
create maps
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Data sources at NRCAN

e Satellite imagery

- More than 700
Landsat ortho-images

- 1995 to 2004
- Less detailed than
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Data sources at NRCAN

e Aerial Survey Data Base
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e 1 :250000
~ 980 datasets

e 1: 50 000
~13000 datasets
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Behind the map ... the data base

Planimetric content Altimetric content
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Geomatics for Northern Development - ESS

e DEM (Digital
Elevation Models)

- Built from
contours

- 1 :50 000
- 1 : 250 000
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Ing Task
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e Produce 1 : 50 000
data (planimetry
and altimetry)

~ 1500 datasets
~ 800 000 km?
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CartoNord objective

e Test new and old technologies
- Compare results
- Compare production prices
- Compare industry capacity

e Recommend one technology

e Build the production system
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Mapping challenges

e | imited access
e Summer length
e Clouds cover
e Glacier cover

e Large variety
of relief

e | ack of data
source

Natural Resources Ressources naturelles C d
Canada Canada aﬂa a




Natural Resources Ressources naturelles C d
Canada Canada aﬂa a




Relief

B low
| moderate
Bl high
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Data source
Aerial photography
% Landsat-7 satellite
Image
e Radarsat satellite
Image
e ERS satellite image

Ikonos, Spot, Orbview
and other very detailed
satellite images
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Main sources available

Main limitation
age (~1960)
Level of detail

Less detail, and poor
accuracy

Low-moderate terrain

Price, rights, and
availability

Canada




Testzone 1: Clyde River
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Test zone 2 : Devon Island

Natural Resources Ressources naturelles C d
Canada Canada ana a



Results

Planimetry
Alsolute error
— 2TF13 27F14
Aerial photographies D | >
Landsat7 (2D) 285 b1
Landsat7+Radarsat (3D) 415 R4
Radarsat (3D) 164.8 107.9
250K 127.2 1704
Method Major Conclusions Planlm_etrlc
Quality
Air Photo e  Best results, very g(_)oq details and accuracies e
e Needs updating (existing process)
e Detailed results, better than 250K
Landsat e Interpretation problems with linear hydrography (~35% of 3w
results by air photo) and wetlands
Radarsat/Landsat | ¢  Similar to Landsat only »* *
Radarsat e Many errors in data content and accuracies. Avoid o
250K, not | e Accurate content but with many omissions, positional S
rectified errors and generalisation
250k. rectified . Accurat_e _content but with many ommissions and *
; generalisation
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Results

Altimetry

, Terrain (metres)
VEthod Flat | Average | Hiigh
Stereocompilation | Air photo - C10.07 12.440
Radargrametry Autocorrelation | 39.38* 63.66 134.69
3D 26.7* 41.82 61.97
ERS - Q@20 -
Interferometry T - 301 —
Method Major conclusions A(IQt:Jmaﬁ'Ecync
Air Photo e Accurate and conform with terrain but not updated* 0 W
Radarsat (3D) e Lessaccurate and conform with terrain and up to date *
(ﬁﬁ?eirfseit()metry) e Less accurate and conform with terrain and up to date *
Radarsat 3
(autocorrelation) e Inaccurate and not conform to terrain -
ERS e Accurate and conform with terrain and up to date P
(Interferometry) | o  Not applicable in very steep terrain
250K e Inaccurate and conform with terrain but not updated »*
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Recommendation

e Technology meeting 1:50,000 scale
standards

- Planimetric data capture in 3D mode.
- Existing aerial photography updated with
Landsat/ ortho image (in the short term)

e Stereo images from alternate EO data sources (SPOT,...)
matching accuracies, content and costs of aerial
photographies (in the long term)

- Altimetric extraction with ERS/InSar on flat and
moderate terrain. Alternate EO data sources
where no InSar data available.
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Recommendation....

- Objectives
e Production based on stakeholder priorities
e Production rate : 20 (2004), 190 (2005), 150

- System Developement

e Modify existing procedures

e Specifications and metadata

e Develop altimetric inpsection procedure
- Acquisitions

e Software/Hardware

e Air photo scanning
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Priorities

INVENTAIRE CARTONORD
31 mars 2004

PRIORITES
_ Haute prorite
I:‘ Mowvenne priorite
I:l Basse priorite

Zones non cartographiges

[ ] siteTests

R
B g e

B
e
“x“‘"a £
N

i

N\ et
- - [ et ‘ o Y
i B = 5 iy B R W WO 5o P N SN
—— =

o

L
—— e T, e

A A A R
Y fe=tor
...EEE “‘

Natural Resources Ressources naturelles

Canada Canada Canada



Production Plan

CartoNord
PRODUCTION 2004 - 2009

April 29th, 2005 7 29 avril 2005 &

CartoMord Project f Projet CartoiMNMord
Five-Year Plan f Plan quincuennal

2004-2005 75l

ZO00S-2005 (10073

2005-2007F (1003

2007-200s (1007
2O005-2009 (1117

/ Froject F Projet  (1454)
1 In production ¥ En production 703
1 Plan for 200505 ¢ Plaanification pour 2005-05  (41)
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Production status

April 28th, 2006

Northern NMapping
Production Status
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WorkStations

-Pentium IV 3Ghz

-1,5 GO de RAM

- CRT high res. (118 Hz) 1280 x 960
-LCD flat screen 1152 x 864

- Stereographics ZScreen
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Inspection Environement
Planimetry
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Inspection environnement
Altimetry
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CDED Quality Control: accuracy

Elevation profiles for Devon Island
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| Contours generated from .
CDED
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2.  Error in summit positionning

3. Spot height. Summit position

4.  35m difference between photogrammetric model and
CDED (175 - 140)
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Building on common ground

Home | About | Partners | Success Stories | Mews & Events | Francais

Find Data

Option 1 - Graphical Search

1:50,000 1:250,000 E|

Option 2 - Advanced Search

Identifier: I(EX-' 031G, 031)

Region: | Canada [~
Coverage: | 1:50,000 D

Publication Date: | ggjact D I:l

Ly

Option 3 - Browse the FTP directory for massive download

Link to ETP download folder is modified an a regular basis, howewver the current link will remain available for at
least the next 24 hours.

Sitemap | Contact Us | FAQ | Related Links

Last updated: 2006-02-21
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e SEE YOU IN YELLOWKNIFE
e 20-24 August 2007/

T W esrl TR NPT SRl g el R

IPY GCGeoNorth 2007
First International Circumpolar
Conference on Geospatial Sciences

and Applications

Yellowknife, NorRTHWEST TERRITORIES, CAMNADA
August 2o to 24, 2007

APl CéoNord zo07

Premiére conférence circumpolaire
internationale sur les sciences géospatiales
et leurs applications

Yellowknife, TERRITOIRES DU NORD-OUEST, CAMNADA
Du 20 au 24 aoldt 2007
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