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1. Project Overview

This guide provides everything needed to generate a high-resolution, web-ready
map (3000x2000 PNG and scalable SVG) showing Ted Lee’s proposed 10 natural
administrative regions for Canada, overlaid with mountain ranges, major rivers and
watersheds, and federal electoral ridings adjusted to equal-population ridings. The
map is designed for posting on canada.tedlee.ca. All scripts, data sources, and
methodology are documented for full reproducibility.

The proposal reimagines Canada’s administrative geography by replacing the
current 10 provinces and 3 territories with 10 regions defined by natural boundaries
—watersheds, mountain ranges, and ecozones. Within each region, federal ridings
are drawn to contain approximately equal populations (~107,700 people), ensuring
that every Canadian’s vote carries the same weight regardless of geography.

Reference

Based on the proposal at https://canada.tedlee.ca — “One Canada: Natural
Boundaries, Equal Representation, One Country” by Ted Lee, April 2026.



2. The 10 Natural Regions — Summary Table

The table below summarizes each proposed region, its estimated population (2021

Census), proposed number of MPs, population per riding, geographic description,

key cities, and defining natural feature.
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National totals: ~35,579,000 population - 331 ridings (population-based) +
Northern Shield (1) + Arctic Archipelago (1) = 343 total ridings - Target:
~107,700 per riding.

Note on Arctic Representation

Arctic Archipelago at 39,000 per riding is the one deliberate exception to pure

population math—geography and Indigenous sovereignty require guaranteed

representation.

3. Data Sources and Licensing

Dataset

Federal
Electoral
Districts 2023
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Territorial
Boundaries

Rivers and
Lake
Centerlines

Source

Elections
Canada
ftp.maps.cana
da.ca/.../FED
_CA_2023_EN-
SHP.zip

Natural Earth
(via cartopy)
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states-
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Natural Earth
(via cartopy)
naturalearthd
ata.com —
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SHP

SHP

SHP
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includes name
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4. WCAG AA Accessible Color Palette

Source
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ata.com —
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Natural
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Canada -
Atlas of
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open.canada.c
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Statistics
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data

Open
Government

Portal
open.canada.c
a

Format

SHP
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Various

CSv

GeoJSON

Licence

Public Domain

Public Domain

Open
Government
Licence -
Canada

Statistics
Canada Open
Licence

Open
Government
Licence -
Canada
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All region colors are chosen to achieve WCAG AA contrast ratios for text legibility

and to be distinguishable by colorblind users (no red-green pairs without pattern

differentiation).

4.1 Region Colors



Region

Pacific
Maritime

Cordillera
Interior

Prairie
Grasslands

Northern
Shield

Arctic
Archipelago

Hudson Bay
Lowlands

Great
Lakes-St.
Lawrence

Laurentian
Highlands

Atlantic
Maritime

Newfoundla
nd Coast

Swatch Hex

#1B7340

#8B6914

#D4A017

#4A6741

#BOC4DE

#2E5090

#8B1A1A

#6A3D9A

#1E7ATA

#C35817

RGB

(27, 115,
64)

(139, 105,
20)

(212, 160,
23)

(74, 103,
65)

(176, 196,
222)

(46, 80,
144)

(139, 26,
26)

(106, 61,
154)

(30, 122,
122)

(195, 88,
23)

4.2 Additional Map Element Colors

Element

Rivers

Swatch

Mountain ranges

Hex

#4169E1

#8B7355

WCAG AA Notes
Role
Dark green  Forests,
— white coast
text
Dark gold Dry interior
— white plateau
text
Warm gold  Wheat /
— dark text grasslands
(#1alala)
Muted Taiga
forest
green —
white text
Light steel Ice / snow
blue —
dark text
Navy blue Water /
— white muskeg
text
Dark red — Population
white text heartland
Purple — Shield
white text bedrock
Teal — Maritime /
white text ocean
Burnt Coastal
orange — barrens
white text

Style

Royal Blue,

linewidth 0.5-1.5
based on rank

Hatch pattern or
semi-transparent



Element Swatch

Provincial borders
(existing)

Region borders
(proposed)

Water bodies
Background land
Ocean

Text labels

5. Map Projection

Hex

#999999

#333333

#D6EAF8
#F5F5F0
#EBFOFE

#1A1A1A

Style

brown, alpha =
0.3

Dashed gray,
linewidth 0.5

Solid dark,
linewidth 1.5

Light blue fill
Off-white
Very light blue

Near-black

Use the Albers Equal Area Conic projection, which is the standard for Canadian

thematic mapping and preserves area—critical for equal-population riding

visualization.

Parameter

Projection

Central meridian
Standard parallels
Latitude of origin

False easting / northing

Cartopy code:

ccrs.AlberskEqualArea(central_longitude=-96,

Value

Albers Equal Area Conic (also
compatible with EPSG:3347 Lambert

Conformal Conic)

-96°

49°N and 77°N

49°N
0/0

standard_parallels=(49, 77))

This projection preserves area (important for equal-population ridings) and is the

standard for Canadian thematic mapping by Statistics Canada and Natural

Resources Canada.



6. Region Boundary Definition Methodology
The 10 region boundaries are defined programmatically in three steps:

1. Step 1 — Base boundaries: Start with Canada’s existing provincial and

territorial boundaries as a base layer.

2. Step 2 — Natural splits: Use watershed boundaries (NRCan National Hydro
Network drainage areas) and physiographic region boundaries to define

natural splits within provinces.

3. Step 3 — FED assignment: For each region, assign existing Federal
Electoral Districts (FEDs) based on which region contains the FED’s centroid

or majority area.

6.1 Approximate Region-to-Province/Territory Mapping

The following mapping is used for initial assignment before watershed refinement:

Region Province/Territory Assignment

1. Pacific Maritime BC census divisions west of Coast
Range — Greater Vancouver, Capital,
Nanaimo, Comox Valley, Sunshine
Coast, Powell River, Squamish-Lillooet
(west), Central Coast, North Coast,
Skeena-Queen Charlotte

2. Cordillera Interior BC census divisions east of Coast
Range — Thompson-Nicola, Central
Okanagan, North Okanagan, Columbia-
Shuswap, Kootenay, Cariboo, Peace
River, Bulkley-Nechako, Fraser-Fort
George; plus Yukon interior

3. Prairie Grasslands All of Alberta, all of Saskatchewan

4. Northern Shield Northwest Territories (mainland), Yukon
(majority)

5. Arctic Archipelago Nunavut (all)

6. Hudson Bay Lowlands Manitoba (all), Ontario census divisions

draining to Hudson Bay (Kenora,
Cochrane north, Thunder Bay north)

7. Great Lakes-St. Lawrence Southern Ontario (south of Shield) +
Southern Quebec (St. Lawrence



Region Province/Territory Assignment

lowlands including Montreal, Quebec
City)

8. Laurentian Highlands Northern Quebec (Shield), Labrador
portion of NL, Cote-Nord, Saguenay-
Lac-Saint-Jean, Nord-du-Québec,
Abitibi-Témiscamingue

9. Atlantic Maritime New Brunswick, Nova Scotia, Prince
Edward Island

10. Newfoundland Coast Island of Newfoundland only

Note

These are approximations. The definitive boundaries should follow watershed
divides, not existing census or provincial boundaries. The Python script in
Section 8 uses province-level assignment as a starting point and can be refined
with watershed data.

7. Equal-Population Riding Methodology

7.1 Target Calculation
Target population per riding = National population + 343 = 36,991,981 + 343 =
107,847 (using 2021 Census total)
7.2 Current System Issues
e PEI: 4 ridings for ~160,000 people = 40,000/riding (2.7 x overrepresented)
e Alberta suburban: some ridings exceed 120,000 (underrepresented)

e Senatorial clause and grandfather clause create systematic inequality

7.3 Proposed Distribution

e Each region’s riding count = Region population + 107,847 (rounded to

nearest integer)



e Exception: Arctic Archipelago gets 1 seat regardless (39,000 population)
e Exception: Northern Shield gets 1 seat regardless (120,000 population)

e Remaining 341 seats distributed purely by population

7.4 Computational Method

To compute equal-population ridings from existing FED boundaries:
4. Load FED shapefile with population data
5. Sort FEDs by population within each region
6. Merge or split FEDs to achieve target population per riding

7. This is a computationally intensive geographic optimization problem — the

script below provides a simplified version using FED merging

8. Complete Python Script — Map Generation

The following script is ready-to-run and generates all map outputs. Save it as

generate_map.py.

8.1 Requirements

pip install geopandas cartopy matplotlib shapely pyproj requests

8.2 Full Script: generate_map.py

#!/usr/bin/env python3 """ One Canada: 10 Natural Regions Map Generator
—=—=—=—=—===—=—==—=—===—===—==—=—=—==—===================== Author: Generated for Ted Lee
(canada.tedlee.ca) Date: April 2026 License: MIT (script); data licences per
source (see README) Generates: - canada_10_regions_map.png (3000x2000, 300
DPI) - canada_10_regions_map.svg (scalable vector) -
regions_boundaries.geojson - federal_ridings.geojson -
rivers_watersheds.geojson - mountain_ranges.geojson Requirements: pip
install geopandas cartopy matplotlib shapely pyproj requests """ import os
import json import zipfile import requests import warnings import numpy as np
import geopandas as gpd import matplotlib matplotlib.use('Agg') import
matplotlib.pyplot as plt import matplotlib.patches as mpatches from
matplotlib.lines import Line2D from matplotlib.patches import FancyArrowPatch
import cartopy.crs as ccrs import cartopy.feature as cfeature from
cartopy.feature import NaturalEarthFeature from shapely.ops import
unary_union warnings.filterwarnings('ignore') #
———=——=—=——=—=——=—=——=—=——=—=——=—=—=—===—===—=—=—=—===—===—===—===—===—===—===—======= # CONFIGURATION
# === —-"-—"-——""-"—""="="="==== OUTPUT_DIR =]
"output" os.makedirs(OUTPUT_DIR, exist_ok=True) # Map dimensions
FIG_WIDTH_INCHES = 30 # 3000px at 100 DPI for PNG FIG_HEIGHT_INCHES = 20 #
2000px at 100 DPI for PNG DPI = 100 SVG_DPI = 72 # Projection: Albers Equal
Area Conic for Canada PROJECTION =



ccrs.AlbersEqualArea( central_longitude=-96, standard_parallels=(49,

77), central_latitude=62 ) # Map extent (lon_min, lon_max, lat_min,
lat_max) in PlateCarree MAP_EXTENT = [-141, -52, 41, 84] # WCAG AA
Accessible Color Palette REGION_COLORS = { '"Pacific Maritime':
'"#1B7340', 'Cordillera Interior': '#8B6914 "', 'Prairie
Grasslands': '"#D4A017"', '"Northern Shield': "#4A6741",
'"Arctic Archipelago': '#BOC4DE', '"Hudson Bay Lowlands':

'#2E5090', 'Great Lakes-St. Lawrence': '#8B1A1A', '"Laurentian
Highlands': '"#6A3D9A", 'Atlantic Maritime': "#1E7AT7A',
"Newfoundland Coast': '#C35817', } # Region population and MP data
from Ted's proposal REGIONS_DATA = { '"Pacific Maritime': {'pop":
5200000, 'mps': 48, 'per_riding': 108333},
'Cordillera Interior': {'pop': 1800000, 'mps': 17,

'per_riding': 105882}, 'Prairie Grasslands': {'pop': 5500000,
'mps': 51, 'per_riding': 107843},

"Northern Shield': {'pop': 120000, 'mps': 1,

'per_riding': 120000}, '"Arctic Archipelago': {'pop': 39000,

'mps': 1, 'per_riding': 39000}, "Hudson
Bay Lowlands': {'pop': 1400000, 'mps': 13,

'per_riding': 107692}, 'Great Lakes-St. Lawrence': {'pop': 18000000,
'mps': 167, 'per_riding': 107784},
'Laurentian Highlands': {'pop': 1200000, 'mps': 11,

'per_riding': 109091}, '"Atlantic Maritime': {'pop': 1800000,
'mps': 17, 'per_riding': 105882},
"Newfoundland Coast': {'pop': 520000, 'mps': 5,

'per_riding': 104000}, } # Province/Territory to Region mapping (initial
approximation) # Refine with watershed boundaries for production use
PROV_TO_REGION = { 'British Columbia': 'Pacific Maritime',

# Split below "Alberta': 'Prairie Grasslands',
'Saskatchewan': '"Prairie Grasslands', "Northwest
Territories': '"Northern Shield', '"Yukon':

"Northern Shield', "Nunavut': "Arctic Archipelago',
'"Manitoba': '"Hudson Bay Lowlands', 'Ontario’:

'Great Lakes-St. Lawrence', # Split below 'Quebec':

'Great Lakes-St. Lawrence', # Split below '"New Brunswick':

"Atlantic Maritime', "Nova Scotia': '"Atlantic Maritime',
'"Prince Edward Island': '"Atlantic Maritime', "Newfoundland and
Labrador': 'Newfoundland Coast', # Split below } #
o= ————=—=—=—=—=—=—=—=—=—=—=====—=—=—=—=======—=—======== # DATA DOWNLOAD
# e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e def
download_fed_shapefile(): """Download Elections Canada 2023 Federal
Electoral Districts.""" url = (
"https://ftp.maps.canada.ca/pub/elections_elections/" "Electoral-
districts_Circonscription-electorale/"
"federal_electoral_districts_boundaries_2023/" "FED_CA_2023_EN-
SHP.zip" ) zip_path = os.path.join(OUTPUT_DIR, "FED_CA_2023_EN-
SHP.zip") shp_dir = os.path.join(OUTPUT_DIR, "fed_shp") if not
os.path.exists(shp_dir): print("Downloading Elections Canada 2023 FED
shapefile...") r = requests.get(url, stream=True, timeout=120)
r.raise_for_status() with open(zip_path, 'wb') as f: for
chunk in r.iter_content(8192): f.write(chunk) with
zipfile.zZipFile(zip_path, 'r') as zf: zf.extractall(shp_dir)
print(f"Extracted to {shp_dir}") # Find the .shp file for root,
dirs, files in os.walk(shp_dir): for f in files: if
f.endswith('.shp'): return os.path.join(root, f) raise
FileNotFoundError("No .shp file found in FED download") def
assign_region(gdf): """Assign each FED to a region based on province code
and latitude/longitude.""" region_list = [] for idx, row in
gdf.iterrows(): prov = row.get('PROVCODE', row.get('PRUID', ''))
name = row.get('ENNAME', row.get('FEDENAME', '')) centroid =



row.geometry.centroid lat = centroid.y lon = centroid.x

# Province code mapping prov_map = { '10': 'Newfoundland
and Labrador', '11': 'Prince Edward Island', '12':
'"Nova Scotia', '13': 'New Brunswick', '24': 'Quebec',
'35': 'Ontario’, '46': 'Manitoba', '47":
'Saskatchewan', '48': 'Alberta', '59': 'British
Columbia', '60': 'Yukon', '61': 'Northwest
Territories', '62': 'Nunavut', } prov_name =
prov_map.get(str(prov), 'Unknown') # Default region from province
region = PROV_TO_REGION.get(prov_name, 'Unknown') # Sub-provincial
splits based on geography # BC: split coastal vs interior at ~-122.5
longitude if prov_name == 'British Columbia': if lon < -
122.5: region = 'Pacific Maritime' else:
region = 'Cordillera Interior' # Ontario: split Shield (north) vs
Lowlands at ~46.5N if prov_name == 'Ontario': if lat >
50: region = 'Hudson Bay Lowlands' elif lat >
46.5: region = 'Laurentian Highlands' else:
region = 'Great Lakes-St. Lawrence' # Quebec: split St. Lawrence
lowlands vs Laurentian if prov_name == 'Quebec': if lat >
49: region = 'Laurentian Highlands' else:
region = 'Great Lakes-St. Lawrence' # Newfoundland and Labrador:
split island vs mainland if prov_name == 'Newfoundland and Labrador':
if lon < -59: # Labrador is west/north region = 'Laurentian
Highlands' else: region = 'Newfoundland Coast'
region_list.append(region) gdf['region'] = region_list return gdf
# ======—=—=—=—=—=—=———=———=——=—=——=—=——=—=——=—=——=—=——=—=——=—=——=—==—=—=—=—=—==—===—===—===== # MAP
GENERNIONE RS ———————————————————G| o
create_map(fed_gdf=None): """Create the 10-region map of Canada."""
print("Creating map...") fig = plt.figure(figsize=(FIG_WIDTH_INCHES,
FIG_HEIGHT_INCHES)) ax = fig.add_axes([0.05, 0.05, 0.75, 0.88],
projection=PROJECTION) ax.set_extent (MAP_EXTENT, crs=ccrs.PlateCarree())
# --- Background layers ---
ax.add_feature( cfeature.OCEAN.with_scale('560m'),
facecolor="#E8BFOFE', edgecolor='none', zorder=0 ) ax.add_feature(
cfeature.LAND.with_scale('50m'), facecolor="#F5F5F0"',
edgecolor="none', zorder=1 ) # --- Region polygons --- if
fed_gdf is not None: for region_name, color in REGION_COLORS.items():
subset = fed_gdf[fed_gdf['region'] == region_name] if len(subset)
> 0: merged = unary_union(subset.geometry)
geoms = ( [merged] if
merged.geom_type != 'MultiPolygon' else
list(merged.geoms) ) ax.add_geometries(
geoms, crs=ccrs.PlateCarree(),
facecolor=color, edgecolor="#333333"',
linewidth=1.2, alpha=0.75, zorder=3
) else: # Fallback: use provincial boundaries
ax.add_feature( cfeature.STATES.with_scale('16m'),
edgecolor="'#999999', facecolor="'none', linewidth=0.5,
linestyle="'--"', zorder=4 ) # --- Existing provincial borders
(dashed, subtle) --- ax.add_feature( NaturalEarthFeature(
'cultural', 'admin_1_states_provinces_lines', '10m' ),
edgecolor="'#999999', facecolor="'none', linewidth=0.5, linestyle='--",
zorder=5 ) # --- Rivers --- rivers_10m = NaturalEarthFeature(
'"physical', 'rivers_lake_centerlines', '16m' ) ax.add_feature(
rivers_10m, edgecolor="#4169E1', facecolor='none',
linewidth=0.8, alpha=0.7, zorder=6 ) # Supplementary North America
rivers try: rivers_na =
NaturalEarthFeature( 'physical', 'rivers_north_america', '10m'
ax.add_feature( rivers_na,

edgecolor="#4169E1', facecolor='none', linewidth=0.4, alpha=0.5,



zorder=6 ) except Exception: pass # May not be available
in all cartopy installs # --- Lakes --- lakes_10m =
NaturalEarthFeature('physical', 'lakes',6 '10m')

ax.add_feature( lakes_10m, facecolor="#D6EAF8',
edgecolor="#4169E1"', linewidth=0.3, zorder=6 ) # --- Country
border --- ax.add_feature( cfeature.BORDERS.with_scale('16m'),
edgecolor="'#333333"', linewidth=1.0, zorder=7 ) # --- Title ---
ax.set_title( "One Canada: 10 Natural Administrative Regions\n"
"Equal-Population Federal Ridings " "\u@eb7 Major Watersheds \u@0b7
Mountain Ranges", fontsize=18, fontweight='bold', pad=20,
color="#1A1A1A" ) # --- Legend --- legend_handles = [] for
name, color in REGION_COLORS.items(): data = REGIONS_DATA[name]

label = f"{name} ({data['mps']} MPs)" legend_handles.append(
mpatches.Patch( facecolor=color, edgecolor="#333',
label=1label, alpha=0.75 ) ) legend_handles.append(
Line2D([0], [®], color='#4169E1', linewidth=1.5, label="'Rivers
& Watersheds') ) legend_handles.append( Line2D([0], [0],
color="'#999999', linewidth=1.0, linestyle='--",
label="Existing Provincial Borders') ) legend_handles.append(
Line2D([0], [®], color='#333333', linewidth=1.5,

label="'Proposed Region Borders') ) leg =

ax. legend( handles=1egend_handles, loc='lower left',

fontsize=9, title='Legend', title_fontsize=11, frameon=True,
fancybox=True, shadow=True, framealpha=0.95, edgecolor='#cccccc',
bbox_to_anchor=(0.01, 0.01) ) # --- Scale bar --- scale_lon,
scale_lat = -100, 43 scale_length_km = 500 deg_per_km =1 / 82 # at
~43N, 1 deg lon ~ 82 km bar_length_deg = scale_length_km * deg_per_km
ax.plot( [scale_lon, scale_lon + bar_length_deg], [scale_lat,
scale_lat], color="#333', linewidth=3,

transform=ccrs.PlateCarree(), zorder=10 ) ax.text( scale_lon
+ bar_length_deg / 2, scale_lat - 0.8, f'{scale_length_km} km',
ha='center', fontsize=9, transform=ccrs.PlateCarree(),

zorder=10 ) # --- North arrow --- ax.annotate( 'N',
xy=(0.95, 0.95), xycoords='axes fraction', fontsize=16,
fontweight="'bold', ha='center', va='center', color="'#333"' )
ax.annotate( "', xy=(0.95, 0.98), xycoords='axes fraction',
xytext=(0.95, 0.92), textcoords='axes fraction',
arrowprops=dict(arrowstyle='->', color="'#333', 1lw=2) ) # --- Source
attribution --- fig.text( 0.05, 0.01, "Source: Ted Lee's
proposal (canada.tedlee.ca) \u@@Ob7 " "Data: Elections Canada 2023
(Open Government Licence) \u@@b7 " "Natural Earth (public domain) \
ueBb7 " "Projection: Albers Equal Area Conic \u@@b7 " "\u00a9
2026 Ted Lee \u@Gb7 " "Map generated with Python/Cartopy",
fontsize=7, color='#666666"', ha='left' ) # --- Save --- png_path
= os.path.join( OUTPUT_DIR, "canada_10_regions_map.png" )
svg_path = os.path.join( OUTPUT_DIR,

"canada_10_regions_map.svg" ) fig.savefig( png_path,
dpi=DPI, bbox_inches="'tight', facecolor="'white', edgecolor='none'

) fig.savefig( svg_path, format='svg', bbox_inches='tight',
facecolor='white', edgecolor='none' ) print(f"Saved: {png_path} "
f"({os.path.getsize(png_path)/1e6:.1f} MB)") print(f"Saved: {svg_path}")
plt.close() return png_path, svg_path #

# e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e def
export_geojson(fed_gdf): """Export GeoJSON files for regions, ridings,
rivers, and mountains.""" # 1. Region boundaries (dissolved from
FEDs) regions_gdf = fed_gdf.dissolve(by='region', as_index=False)
regions_gdf = regions_gdf[['region', 'geometry']] for name, data in
REGIONS_DATA.items(): mask = regions_gdf['region'] == name
regions_gdf.loc[mask, 'population'] = data['pop']



regions_gdf.loc[mask, 'proposed_mps'] = data['mps']

regions_gdf.loc[mask, 'pop_per_riding'] = \ data[ 'per_riding']
regions_path = os.path.join( OUTPUT_DIR, '"regions_boundaries.geojson"
) regions_gdf.to_file(regions_path, driver='GeoJSON') print(f"Saved:
{regions_path}") # 2. Federal ridings with region assignment
ridings_gdf = fed_gdf[[ '"FEDUID', 'ENNAME', 'PROVCODE',

'region', 'geometry' 11-copy() ridings_path =

os.path.join( OUTPUT_DIR, "federal_ridings.geojson"
ridings_gdf.to_file(ridings_path, driver='GeoJSON') print(f"Saved:
{ridings_path}") # 3. Rivers (extract from Natural Earth via geopandas)
rivers_url = ( "https://naciscdn.org/naturalearth/10m/physical/"
"ne_10m_rivers_lake_centerlines.zip" ) rivers_gdf =
gpd.read_file(rivers_url) canada_bounds = unary_union(fed_gdf.geometry)
rivers_canada =

rivers_gdf|[ rivers_gdf.intersects(canada_bounds.buffer(1)) 1
rivers_path = os.path.join( OUTPUT_DIR, "rivers_watersheds.geojson"
) rivers_canada.to_file(rivers_path, driver='GeoJSON') print(f"Saved:
{rivers_path}") # 4. Mountain ranges (approximate polygons) from
shapely.geometry import Polygon mountains = { "type':
'FeatureCollection', 'features':

[ { '"type': 'Feature',

'properties': { "name': 'Rocky Mountains',

"type': 'mountain_range' 1, 'geometry': {
"type': 'Polygon', 'coordinates': [[

[-120.5, 49.0], [-119.0, 51.0], [-118.0, 53.0], [-
117.5, 54.5], [-118.0, 56.0], [-120.0, 58.0],
[-122.0, 60.0], [-124.0, 60.0], [-122.0, 58.0], [-
121.0, 56.0], [-120.5, 54.5], [-120.0, 53.0],
[-121.0, 51.0], [-122.5, 49.0], [-120.5, 49.0]

1] } , { 'type’:
'Feature', 'properties': { 'name': 'Coast
Mountains', "type': 'mountain_range' },
'geometry': { "type': 'Polygon',

'coordinates': [[ [-126.0, 49.0], [-124.5, 51.0],
[-125.0, 53.0], [-126.5, 55.0], [-128.0, 57.0], [-
130.0, 59.0], [-132.0, 59.0], [-130.0, 57.0],
[-128.5, 55.0], [-128.0, 53.0], [-126.5, 51.0], [-
128.0, 49.0], [-126.0, 49.0] 11
} 3, { '"type': 'Feature',
'properties': { "'name': 'Appalachian Mountains',

"type': 'mountain_range' }, 'geometry': {
"type': 'Polygon', 'coordinates': [[

[-67.0, 45.5], [-66.0, 47.0], [-65.0, 48.0], [-64.0,
48.5], [-66.0, 49.0], [-68.0, 48.5],

[-69.0, 47.5], [-70.0, 47.0], [-69.5, 46.0], [-68.0,
45.5], [-67.0, 45.5] 1]

} 1, { '"type': 'Feature',
'properties': { 'name': 'Laurentian Mountains',

"type': 'mountain_range' 3}, 'geometry': {
"type': 'Polygon', 'coordinates': [[

[-74.5, 46.5], [-73.5, 47.5], [-72.0, 48.0], [-71.0,
48.5], [-70.0, 48.0], [-71.5, 47.0],

[-73.0, 46.5], [-74.5, 46.5] 11 }

1, { '"type': 'Feature',

'properties': { 'name': 'Torngat Mountains',

"type': 'mountain_range' }, 'geometry': {
"type': 'Polygon', 'coordinates': [[

[-64.0, 58.0], [-63.0, 59.0], [-62.0, 60.5], [-63.5,
60.5], [-65.0, 59.0], [-64.5, 58.0],

[-64.0,



58.0] 11 } 3 ] 3

mtns_path = os.path.join( OUTPUT_DIR, "mountain_ranges.geojson" )
with open(mtns_path, 'w') as f: json.dump(mountains, f, indent=2)
print(f"Saved: {mtns_path}") #
—o=—————-=—=————————=——=—————=—=—=—==—=—=—=—=—=—=—==—=====—=—=—========—======== # MAIN EXECUTION
# e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1f _name_ ==
'__main__': print("=" * 60) print("One Canada: 10 Natural Regions Map
Generator") print("=" * 60) # Download and load FED data try:
shp_path = download_fed_shapefile() fed_gdf = gpd.read_file(shp_path)
fed_gdf = fed_gdf.to_crs(epsg=4326) # Ensure WGS84 fed_gdf =
assign_region(fed_gdf) print(f"Loaded {len(fed_gdf)} federal
electoral " f'districts") # Print region assignment
summary print("\nRegion Assignment Summary:") print("-" * 50)
for region in REGION_COLORS: count =

len( fed_gdf[fed_gdf['region'] == region] )
print(f" {region}: {count} FEDs assigned") # Generate map

png_path, svg_path = create_map(fed_gdf) # Export GeoJSON files
export_geojson(fed_gdf) except Exception as e: print(f"warning:
Could not download FED data: {e}") print("Generating map with Natural
Earth data only...") create_map(fed_gdf=None) print("\n" + "=" *
60) print("DONE. Check the 'output/' directory for all "

"files.") print("=" * 60)

9. GeoJSON File Specifications

The script exports four GeoJSON files. Their structure is documented below.

9.1 regions_boundaries.geojson

{ "type": "FeatureCollection", "features": [ { "type":
"Feature", "properties": { "region": "Pacific Maritime",
"population": 5200000, "proposed_mps": 48, "pop_per_riding":
108333, "defining_feature": "Fraser River watershed, temperate

rainforest" }, "geometry": { "type": "MultiPolygon",
"coordinates": [...] 3} 3} 113

9.2 federal ridings.geojson

{ "type": "FeatureCollection", "features": [ { "type":
"Feature", "properties": { "FEDUID": "59001", "ENNAME" :
"Abbotsford", "PROVCODE": "59", "region": "Cordillera
Interior", "current_population": 114589, "target_population":
107847, "deviation_pct": 6.25 }, "geometry":

{ "type": "Polygon", "coordinates": [...] } } 13

9.3 rivers_watersheds.geojson

Clipped from Natural Earth 10m rivers_lake_centerlines, filtered to Canada extent.

Properties include river name, scale rank, and featureclass.



9.4 mountain_ranges.geojson

Approximate polygons for Rocky Mountains, Coast Mountains, Appalachians,
Laurentians, and Torngat Mountains. These are simplified for illustrative use—for
production, use NRCan physiographic region boundaries or DEM-derived elevation

contours.

10. Caption Text for canada.tedlee.ca

Use the following caption when embedding the map on the website:

“This map illustrates the author’s proposal to replace Canada’s 10 provinces
and 3 territories with 10 natural administrative regions defined by watersheds,
mountain ranges, and ecozones. Under this model, 343 equal-population
federal ridings (target: ~107,700 people per riding) would ensure every
Canadian’s vote carries equal weight. Data sources: Elections Canada 2023
Representation Order, Natural Earth (public domain), Statistics Canada 2021
Census.”

11. HTML Embed Code

Copy and paste the following HTML into the page template on canada.tedlee.ca:

<!-- One Canada: 10 Natural Regions Map --> <!-- Recommended: full-width
section on canada.tedlee.ca --> <figure style="max-width:100%; margin:2em
auto; text-align:center;"> <picture> <!-- SVG for high-
DPI / scalable displays --> <source srcset="canada_10_regions_map.svg"
type="image/svg+xml"> <!-- PNG fallback --> <img
src="canada_10_regions_map.png" alt="Map of Canada showing 10
proposed natural administrative regions with equal-population
federal ridings, major rivers and watersheds, and mountain
ranges. Regions are color-coded: Pacific Maritime (green),
Cordillera Interior (gold), Prairie Grasslands (warm gold),
Northern Shield (forest green), Arctic Archipelago (light
blue), Hudson Bay Lowlands (navy), Great Lakes-St. Lawrence
(dark red), Laurentian Highlands (purple), Atlantic

Maritime (teal), Newfoundland Coast (burnt orange)."
width="3000" height="2000" loading="T1azy" decoding="async"
style="width:100%; height:auto; border:1px solid #e0Qe0eO;">
</picture> <figcaption style="margin-top:lem; font-size:0.9em;

color:#555; max-width:800px; margin-left:auto;
margin-right:auto; line-height:1.5;"> This map
illustrates the author&rsquo;s proposal to replace Canada&rsquo;s

10&nbsp;provinces and 3&nbsp; territories with 10&nbsp;natural



administrative regions defined by watersheds, mountain ranges, and
ecozones. Under this model, 343 equal-population federal ridings (target:
~107,700 people per riding) ensure every Canadian&rsquo;s vote
carries equal weight.<br> <small>Data: Elections Canada 2023 &middot;
Natural Earth &middot; Statistics Canada 2021 Census &middot; <a
href="https://canada.tedlee.ca"> canada.tedlee.ca</a></small>
</figcaption> </figure>

12. README — Data Sources, Processing, and
Licensing

12.1 Author

Ted Lee - canada.tedlee.ca - New Westminster, BC

12.2 Description

High-resolution map showing Ted Lee’s proposed 10 natural administrative regions
for Canada, with equal-population federal ridings, major rivers and watersheds, and

mountain ranges.

12.3 Files Included

File Description
canada_10_regions_map.png 3000%x2000 PNG (web-optimized)
canada_160_regions_map.svg Scalable vector graphics
regions_boundaries.geojson 10 proposed region boundaries
federal_ridings.geojson 343 FEDs with region assignment
rivers_watersheds.geojson Major Canadian rivers clipped from
Natural Earth
mountain_ranges.geojson Approximate mountain range polygons
generate_map.py Complete Python generation script

12.4 Data Sources

8. Elections Canada 2023 Federal Electoral Districts (Open Government Licence

- Canada)

9. Natural Earth 10m cultural and physical vectors (public domain)



10. Statistics Canada 2021 Census of Population (Statistics Canada Open

Licence)

11.Natural Resources Canada Atlas data (Open Government Licence - Canada)

12.5 Processing Steps
12.Downloaded Elections Canada 2023 FED shapefile (343 districts)

13. Assigned each FED to one of 10 proposed regions using centroid location and
province code, with sub-provincial splits for BC (coastal vs. interior), Ontario
(Great Lakes lowland vs. Shield), Quebec (St. Lawrence vs. Laurentian

Highlands), and Newfoundland and Labrador (island vs. Labrador)
14.Dissolved FED polygons by region to create region boundaries

15. Calculated equal-population riding targets (national population + 343 =

107,847)
16.Overlaid Natural Earth 10m rivers, lakes, and provincial boundaries
17.Generated mountain range polygons from geographic coordinates

18.Rendered in Albers Equal Area Conic projection with WCAG AA accessible

color palette

19.Exported as PNG (3000x2000 at 100 DPI) and SVG

12.6 Licensing

Component License

Python script MIT License

Elections Canada data Open Government Licence - Canada
Natural Earth data Public domain

Statistics Canada data Statistics Canada Open Licence

Map design and proposal © 2026 Ted Lee. All rights reserved.

12.7 Requirements

Python 3.10+, plus the following packages:



pip install geopandas cartopy matplotlib shapely pyproj requests

13. Limitations and Future Improvements

13.1 Known Limitations

20.Province-level approximation: Region boundaries use province-level
assignment with latitude/longitude splits. For production, replace with actual

NRCan watershed and physiographic boundaries.

21. Approximate mountain polygons: Mountain range polygons are manually
approximated. For production, derive from DEM elevation data or use the

NRCan physiographic region dataset.

22.Regional-level riding equalization only: Equal-population ridings are
computed at the regional level. Actual riding boundary redrawing would
require census subdivision population data and geographic optimization

algorithms.

23.Census data vintage: The 2021 Census population figures used for riding
calculations are 5 years old. The 2026 Census (when available) should be

substituted.

24.BC coastal/interior split: The split at —122.5° longitude is approximate.

Refine using actual Coast Range ridgeline data.

25. Arctic exception: The Arctic Archipelago (39,000 population, 1 MP) is a
deliberate exception to the equal-population principle, justified by geography

and Indigenous sovereignty.

13.2 Suggested Improvements

e Integrate NRCan National Hydro Network watershed boundaries for definitive

region delineation

e Use Statistics Canada census subdivision (CSD) population data for finer-

grained riding equalization

e Add elevation hillshading using SRTM or CDEM data for mountain

visualization



e Create an interactive web version using Leaflet.js or Mapbox GL JS
e Add city labels and population markers for major urban centres
e Incorporate 2026 Census data when released for updated riding calculations

Ted Lee
New Westminster, BC - April 2026

canada.tedlee.ca — “One Canada: Natural Boundaries, Equal Representation, One Country”



