Coordinates — review: Latitude/Longitude (Geographic = Graticule)
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Digital map data

Where do (base) map data and layers come from ?
Mostly from aerial photography and surveying ... before 2000

[_[Ofx]

% scott_canada - ArcMap

File Edt ‘iew Bookmarks Insert Selection  Geoprocessing  Customize  ‘Windows — Help

R EEIE B %= o &b - [[m5m A EEEEDI L @EMNE R EE (00 'ID Bk
QAEQIiilie» H-0 k@B ZINDSTFRY

- &

e v L | 5
o[ C ANE &
55 g
= E5 n:Yabsigengzosicanada @

=] Major Cities [}3 I

o 3

E

=] IMajor Roads

S| Provincial Park
O

=] Railway
—+

S| Mational Park

S| Water

S| Province

Ll

|
-2674267,01 501653451 Meters 4

Ba|aad]




Traditional surveying: triangulation
Theodolite

Triangulation station

Geodetic station



Since ~1945, our topographic mapping has used aerial photography:
Air photos enabled a huge reduction in natural resources fieldwork costs,
and increased how quickly and accurately large areas could be mapped

Ground points
were still
surveyed by
field crews

Athabasca Glacier, 1958



Photogrammetry: "the science of obtaining reliable measurements from photos"
Correction of distortions due to :

« airplane tip, tilt and swing
* radial and relief distortion

Photographic Plane

Camera Lens

Land Surface

These are now corrected automatically with modern digital photography



1. Scanning maps -> .jpg or pdf not edltable layers
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Raster maps .t

a. ‘print ready’
Usually pdf
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https://open.canada.ca/data/en/dataset/d248b5be-5887-4cfb-942f-d425d82e6ea9



https://open.canada.ca/data/en/dataset/d248b5be-5887-4cfb-942f-d425d82e6ea9

2. Digitizing
Tracing lines on maps using a tablet with map taped
down (pre-1995), or onscreen ‘heads-up’ 1995 ->
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Map 1o be digitized

N /

GIS technician jobs
1980s / 90s — all Canada
topo maps digitised from
printed maps by 1995

_

Purchase cost $500 per map
sheet - free after 2007 in
Canada, varies by country.



3. Datasets

a. Global data (small scale)

» The largest scale for the whole world covered is 1:1,000,000. (1cm = 10km)
» The Digital Chart of the World (DCW) was completed in 1993.

» Digitised from the printed International Map of the World (IMW) maps
> Itis no’r sui’rable for' mapping at larger scales.
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b. Canada is divided into 1:1,000,000 sheets, numbered 1-117
Each is 8° longitude x 4° latitude, mapped by 1960 (digital in 1993)
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National
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System (NTS)
| Series

Digital: National
Topographic
DataBase (NTDB)

Small-scale




1:1,000,000 maps are divided into (16) 1:250,000 sheets, completed 1970
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1:250,000 correspondsto  1cm = 2.5 km



then into 16 x 1:50,000 (A-P), completed for provinces ~1994

_— W R 'i'{ = [ qu“ LIoal Lar-e

= s = Wy
3 ]
T ‘l.l’ann-::f TR AR

d. 1:50,000 ' 93F16y S
large-scale t’,‘ , )
BC: 1168 maps gF?

: """\.ﬂ__
b,
Canada: 13,377 3F8_

Digital 2005

Canada Completed g3g13
2012 ’

e
i..--.,
! ‘-i pambe #" E;uesrﬁal .
YT TN N R s S
1:50,000 corresponds to  1cm = 0.5 km



BC: UTM zones and 1:250,000 (and 1:50,000) topographic maps

Each map fits within
one UTM zone




NTS (National Topographic System) ->
National Topographic Database (NTDB)

All Canada 13,377 maps:

Printed NTS maps ( Library)

Scanned map (pdf) - Raster
Image - ‘print-ready’ or
georeferenced e.g. for GPS /
background- Canada Opendata

Digital layers online for
mapping — every point, line, area
feature manually digitised
(but not all current)
e.g. only roads are updated

1:50,000 Prince George:

sheet 93G15




The promise of digital mapping (since 1975)

= Data for everyone ...... much are now free since ~2010

... but not always, varies by country / province / scale / data type

= ‘Seamless’ database ....post-2015: map sheet /Area of Interest (AOI)

* Frequent updating .... municipal, not provincial / federal

* Errors of interpretation and change ... always with us



Federal: NTS (analogue maps) -> NTDB (digital) - medium to large scale
1:50,000 and 1:250,000

Since spring 2007 freely downloadable from

August 2017:
by map sheet or Area of Interest (AOT)

Matural Resources Canada > Earth Sciences Sector » GeoGratis

| Geogratis | National Topographic Data Base (NTDB), Canada

I GeoGratis Home

ISite Map The National Topographic Data Base (NTDB) comprises digital vector data sets that cover
- the entire Canadian landmass. Geomatics Canada has digitized and structured thousands
GeoGratis Help ; - ; ; ;
: of topographic maps, cr... [More details] [Documentation] [Data Discrepancies]

Register to users

list Access the ETP download directory in order to quickly download a large amount of data.
I Licence Agreement
C""e‘:t“’“s Search Datasets by Spatial Extents How to navigate?

All Collections

Search by _ %& ¥ g"!

Keywords ; o

'y

I Search by Product
Toporama WMS
Related Links -
Download Directory
FAQ

Geomatic 101

Glossary &
Acronyms

Other Portals

| ceoBase
I GeoConnections

GeoConnections
Discovery Portal
[ o


http://geogratis.cgdi.gc.ca/
https://maps.canada.ca/czs/index-en.html

Digital (base) map data

1975-85 Only printed maps (+ a wee bit from CIA)
1985-95 Data generated but not yet available

1995-2005 Data there, but not always affordable

2005 -> Online map viewers e.g. Google Earth
2015 -> More data freely downloadable
2020 -> Online 'in the cloud’ data portals

How has all this been assembled ... ?



Spatial digital data: location and attributes

Map layers encode two different types of information:

a. Spatial location (where is it ?)

b. Attributes (what is it ?)

In GIS software, these data are stored in a single 'layer"
but in multiple files - this differs from non-GIS software

e.g. Roadsasa ‘shapefile’ (post 2000)

roads.shp roads.dbf roads.shx
x-y locations types of road index-link file
contours.shp contours.dbf contours.shx
x-y locations heights index- link file
points.shp points.dbf points.shx

X-y locations cabins, airport, viewpoint index- link file



BC: UTM zones and 1:250,000 (and 1:50,000) topographic maps

Each map fits within
one UTM zone

What if the digital data
area crosses multiple
UTM zones: Eastings
would switch from
~700,000 at the west
edge of one zone to
~300,000 at the east
edge of the next.

We need a different
system for mapping a
province like BC




BC Albers coordinate system
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UTM : Eastings are 6-digit, Northings are 7-digit (in Canada)
L '_;_-:!‘. Al | Bobs / ? | | : .‘ A’,L_,-— /
' f_, =
'It‘-
ok
\

53°45"
123°00'

55'
Blue grid squares in this map are 1000m = 1km



BC has its own provincial data at 1:20,000

TERRAIN RESOURCE INFORMATION MANAGEMENT (TRIM)
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Each 1:20 000 TRIM sheet is 6' latitude by 12’ longitude.
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Created onscreen from digital photogrammetry (not digitized from maps)
More 'current’ and more detailed : 1:20,000 (from 1980s and 1990s)



TRIM BC 1:20,000 maps no
longer available as printed maps

But you can pay $38 for a T-shirt .....

http://blog.oplopanax.ca/2013/06/bc-trim-maps-are-just-pdf/



http://blog.oplopanax.ca/2013/06/bc-trim-maps-are-just-pdf/

BC geographic data viewer ‘imapBC’

BRITISH iMODBC

COLUMBIA
o Navigation Maps & Data Sources Reports & Printing Markup Analysis Help
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Welcome to iMapBC SR | want to... *

A window to spatial information
in British Columbia

> help you get started, use the "Add Provincial Layers” ool

!’ on the toolbar, underme'Mai&DaaSourtes"lab (or
Kk the *| want to.. " drop-down and use
1 "Add Provincial Layers”) in order 1o choose the layers you
i5h to view on the map.

bU Can navigate 10 your area of interest by using the 100is
iund under the Navigation tab. "Zoom In" aliows you 10 drag a
2% on the map itself Alemauve'y. the mouse wheel allows you
1 step zoom in and out. You may also right-click on the map to
2t acditional tools.

dditional help and information can be obtained by contacting
e Service Desk

lours of Operation: 8:00 am to 4:30 pm (PST)
londay to Friday

Please leave a voice message iIf you are calling after
ours

hone (within Victoria): (250) 952-6801

nll Free fwithin ROCO)Y: 1-RAA-Q52-ARM

https://maps.gov.bc.ca/ess/hm/imap4m/



https://maps.gov.bc.ca/ess/hm/imap4m/

Summary: BC mapping coordinates

Could be one of:

1. Geographic - lat. / long. - global reference

2. UTM - zones 7-11 - local /regional mapping
3. BC Albers - BC provincial data

4. Canada Albers - Federal data

Why is it important - because we ‘import’ data from
different sources .. and they need to line up



Canada Albers Equal Area Conic
Central Meridian: -96 Latitude Of Origin: 40
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Download NTDB data using Geographic, Albers, UTM ... or Web Mercator (2019)



Municipal data - not always accessible (1:5,000)

From digital aerial photography — downloadable from PG city site or UNBC GIS Lab



https://data-cityofpg.opendata.arcgis.com/

Canada summary

Municipal data: sometimes available (check around)

Provincial 1:20,000 mapping (Bold = free download)
BC, AB, MB, ON (south = 50°N ), QC (south), NS, NB, PEI

NTDB mapping only (1:50,000)
SK, NL, ON (north), QC (north) NT, NU, YT *

« Yukon Geomatics: http://www.geomaticsyukon.ca/
» Canada: http://canadiangis.com/data.php

Other countries: highly variable - free download, high cost, military only


http://www.geomaticsyukon.ca/
http://canadiangis.com/data.php

User generated data (by digitizing, GPS etc..): http://www.openstreetmap.org
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http://www.openstreetmap.org/

New millennium map data creation:

=Digital aerial photography
»Satellite Imagery (remote sensing)
»Global Positioning Systems (GPS)
"UAVs (drones)

*LIDAR

=Online sources e.g. from GIS analysis



Data layers from ArcGIS online Via the Portal

e.d. IiVing atlas of the world https://livingatlas.arcgis.com
N L e

Hhgh Fesdial s Thoom itargery

e Prasdutoms 15es gty

Many thematic layers — see thematic lectures
Canada census data: https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E



https://www12.statcan.gc.ca/census-recensement/2021/dp-pd/prof/index.cfm?Lang=E
https://livingatlas.arcgis.com/
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