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a) publications

1) B aC kg r O u I l d Catalogue no. 16-201-X
ISSN 1923-6751
Human Activity and the Environment 2015

The changing landscape of
Canadian metropolitan areas

Our current focus in ecosystem accounting

Accounts
in physical
terms

Release date: March 22, 2016
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2) Progression on extent using land use
and land cover datasets

b) 2013 — “Measuring ecosystem goods and
a) Generic land cover classification services” publication
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d) 2019 — ecosystem accounts
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3) Classifications for accounts;
ecological and hydrological 1Y G

Asset
Condition

Services Benefit

Terrestrial ecozones 3 Marine ecoregions N N N

B ActcCodiiera [ 11 Toiga Cordilera B 1 svot of Georgia Ocean drainage areas and drainage regions

[ 1 2 Nothem Arctic [ EE] 12 Boreal Cordilera L 2 Southem Shelf This map outlines the boundaries of the 5 ocean drainage areas and the 25 drainage regions in Canada. These drainage
B 5 southemarctic [l 13 Pacific Maritime [ 3 offshore Pacific interior freshwater lakes of Canada.

B ¢ wica Plains Il 14 Montane Cordillera [ 4 Northern Shelf

[ 5 Teiga shieid Il 15 Hudson Plains 5 Arctic Basin

I 6 soreal Shield

Bl 7 Atantic Maritime
- 8 Mixed Wood Plains
B o soreal Plains
I 10 Prairies

6 Western Arctic :
[Z00 7 Arctic Archipelago 2 T

~ | 8 Eastern Arctic %

I 5 Hudson Bay Complex
10 N.L-Labrador Shelves
11 Scotian Shelf

12 Gulf of St. Lawrence

St. John's

L.
.
Victoria - ; . Charlottetown

v
~524

A f Halifax
Fredericton
Pacific Ocean Ocean drainage Montréal
1,000 km W 101 Pacific Coastal area boundary Scale
B 102 Fraser-Lower Mainland 0 250km
B 103 Okanagan-Simikameen - =
[ 104 Columbia Huoon
105 Yukon I 410 North Saskatchewan
I 411 South Saskatchewan Atlantic Ocean
Arctic Ocean B 412 Assiniboine-Red N 519 Great Lakes
N 206 Peace-Athabasca I 413 Winnipeg N 520 Ottawa
207 Lower Mackenzie B 414 Lower Saskatchewan-Nelson B 521 St. Lawrence
208 Arctic Coast-Islands I 415 Churchill B 522 North Shore-Gaspé
1 416 Keewatin-Souther Baffin Island Wl 523 Saint John~St. Croix
Gulf of Mexico I 417 Northem Ontario | 524 Maritime Coastal
309 Missouri I 418 Northem Quebec 525 Newfoundland-Labrador

Source(s): Pearse, PH, F. Bertrand and ).W. MacLaren, 1985, Currents of Change: Final Report of the Inquiry on Federal Water Policy,
Environment Canada, Ottawa.
Statistics Canada, Environment Accounts and Statistics Division.
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Ecodistricts

4 * characterized by distinctive assemblages’
of relief, landform, geology, soil, vegetation,
waterbodies and fauna
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4) Built up and artificial surfaces

CLI-LU and CLUMP (1971)

Toronto CMA-ecosystem
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4) Converting built-up spatial data to
tabular statistics

and 2011
Bquare kilometres

Land cover and land use, Toronto census metropolitan area-ecosystem (CMA-E), 1971, 1991, 2001
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Chart 2.4

Built-up area by census metropolitan area, 1971, 1991, 2001 and 2011

Ecosystem asset account, Toronto census metropolitan area-ecosystem , 1971 to 2011
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4) Linear features as artificial surfaces:

Condition

Services Benefit

1= MR-

extent and condition accounts LY G

Map 2.6
Linear feature density by ecoregion, 2011

Linear feature density
Metres per square kilometre

B 1200
I 750 to < 1,200
7 500to < 750
| | 250to < 500
| |l0to<250

Boundaries
Provincial boundary 250 500 km
| Ecoregion

Notes: Linear feature density refers to the density of roads, rail lines, electrical transmission lines and cutlines (e.g., from seismic lines and
firebreaks), measured in metres of linear features per square kilometre. Other infrastructure such as pipelines are not included. Data
are aggregated into 194 ecoregions of Canada (Ecological Land Classification 2017).

Source: Statistics Canada, Environment Accounts and Statistics Division, 2018, special tabulation of Natural Resources Canada, 2012, Canlec,

Earth Science Sector, Mapping Information Branch, Centre for Topographic Information, www.geogratis.gc.ca (accessed October 9, 2017); | B |
Statistics Canada, 2013, "Measuring ecosystem goods and services in Canada," Human Activity and the Environment, Catologue no. [ a a

16-201-X.
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5) Agricultural extent — farms, arable land and pasture
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5) Agriculture extent and

condition
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Chart 2.9
Arable land as a percentage of the census metropolitan area-ecosystem (CMA-E), 1971 and 2011
CMA-E
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Sextistics Canadke, Environment, Eneegy and Transporistion Sextistis Division. 2016, speial tsbuiation of date from Agricutture and Age-Food Canada Stetistics Ganada, Cansus of
Agricafurs, Cansus Beographic Componant Bass 2141 and Census of Agricuiture Reguiar Bass 1971

Map 3.1

Residual soil nitrogen on agricultural land, 2011

Victoria) ‘: (% Al
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No data

Notes:

Sources:

k ?calgaw
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= 40 kg/ha
30to < 40 kg/ha
20 to < 30 ka/ha
10 to < 20 kg/ha
< 10 kg/ha

The residual soil nitrogen (RSN) indicator provides an estimate of the amount of nitrogen in agricultural soils, in kilograms per
hectare, in 2011. RSN accounts for atmospheric deposition, nitrogen fixation, crop inputs (fertilizer and manure), crop removals
(harvesting) and gaseous losses of ammonia, nitrous oxide and nitrogen gas. Agricultural land is taken from the Interpolated
Census of Agriculture and includes cropland, summerfallow, tame or seeded pasture and natural land for pasture. It excludes
ather land (e.g., woodlots, wetlands, land occupied by buildings) on farms.

Statistics Canada, Environment, Energy and Transportation Statistics Division, 2017, special tabulation from Agriculture and
Agri-Food Canada, 2015, Agri-Environmental Indicator (AEI)—Residual Soil Nitrogen (RSN), 2011,
http://open.canada.ca/data/en/dataset/3f5ach7c-78e6-4127-8867-ddd 702396476 (accessed September 28, 2016).

LSALS
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Table 5.4
Livestock manure production and selected nutrients, by drainage region, 2011
Manure Nitrogen Phosphorus Potassium
kilograms per kilograms per kilograms per kilograms per
hectare of hectare of hectare of hectare of
tonnes farm area tonnes. farm area tonnes farm arsa tonnes farm area
Total 151 610 045 925,166 255,111 542,673
Pacific Coastal 40868 3,750 257 969 66 2,152 147
Fraser—Lower Mainland 5, 361 732 41129 35,138 270 9413 72 19,224 147
Okanagan-Similkameen 445 483 27937 2,740 172 725 45 1,647 103
Columbia 369,728 23192 2,168 136 571 36 1,355 85
Peace-Athabasca 7,644,748 16218 45,168 96 12,215 26 28,074 6.0
Lower Mackenzie 14,219 9826 84 58 22 15 55 38
Missouri 2,706,557 1,176.4 15,962 6.9 4353 19 9,847 43
North Saskatchewan 18,800,182 1,786.3 111,956 106 30,436 29 66,453 65
South Saskatchewan 33,685,747 23441 200,122 139 5 3.8 122,257 85
Assiniboine-Red 22,291,806 14286 134,874 86 38,464 25 0,974 52
Winnipeg 407,040 27152 2,464 16.4 682 45 1453 9.7
Lower Saskatchewan-Nelson 6,949,515 14708 41,526 88 11,588 25 25375 54
Churchill 2,478.209 2.096.1 14,581 123 3958 33 9,060 77
Northern Ontario 349,119 3.816.0 2,040 223 539 59 1,243 136
Northern Quebec 143 637 3,1045 877 19.0 236 51 504 109
Great Lakes 21, 503422 5,140.1 138,757 332 38,923 9.3 76,908 18.4
Ottawa 4 709,084 43131 27,714 254 6.5 15,802 145
St. Lawrence 17, 426 442 72854 109,520 458 31,119 13.0 58 676 245
North Shore—Gaspé 1763512 44515 10,403 263 2,639 67 1438
Saint John-St. Croix 946,327 2,650.4 6,106 17.1 1,639 46 3 261 9.1
Maritime Coastal 2,797,076 3,2939 17,600 207 4,589 54 9,745 JAE
Newfoundland-Labrador 219,899 71048 1,615 522 422 136 763 2486
Note(s): Drainage regions are part of Statistics Canada’s standard drainage area classification. See Statistics Canada, Standards Division, 2008, Standard
Drainage Area Classification (SDAC) 2003, www.statcan.gc. g.htm for further details.
Source(s): Agriculture and Agri-Food Canada and Statistics Canada, special tabulation, Census of Agriculture, Census Geographm Component Base 2011




6) Natural, semi-natural, forest, wetlands etc..

¢ X SUSTAINABLE ~""‘ ALS
va Pﬁ DEVELOPMENT
S22 17 GOALS TO TRANSFORM OUR WORLD

Ecozones
1 Arctic Cordillera 6 Boreal Shield 11 Taiga Cordillera
2 Northern Arctic 7 Atlantic Maritime 12 Boreal Cordillera
3 Southern Arctic 8 Mixedwood Plains 13 Pacific Maritime Boundariq
4 Taiga Plains 9 Boreal Plains 14 Montane Cordillera —— Ecoz
5 Taiga Shield 0 Prairies 15 Hudson Plains [_] Non-|
Notes: This map provides a visual representation of the proportion of each ecozone that is classified as for|
of forest types across Canada. Non-inventoried land includes the Arctic ecozones (Arctic Cordillera,
and small portions of the Taiga Plains and Hudson Plains located in that g
Areas where the dominant tree species was unidentified by the mapping technique generally have ||
Sources: Canada,

i Grouped ANN Map layers,

Map 2.2
Forest type and forest area by ecozone, 2006

, Energy and Transportation Statistics Division, 2018; Canada's Natiq
N (accessed April 7, 2017); NFI, 2013, Table 4.1
non-forest land by terrestrial ecozone in Canada, revised 2006 baseline, Version 3, December 2013|
https://nfi.nfis / April 7, 2017).
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Map 2.5
Treed area and long-term temperature trends by climate region
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Map 3.14
Distribution of freshwater wetlands, southern Canada, by sub-drainage area \
Wetland area as a percentage -
Table 1
I > 55 Variables for the supply of wetland services, southern Canada
I 50% to < 65% b
Sub-dr Area’ Extent characteristics
[ 35% to < 50% rca ook e s | | variabies of demand for wetiand services, indicators of demand for individual services, southern Canada, 2011
ARCTE y extent? extent |
, B 20 to < 3% e ——
[ 5% to < 25% code _square kiometres percent of area area cod. reguiation reguistion cucational use
Saint John and Southern Bay of Fundy oA 41987 <75 <75 Fiow Landaa _Nimgen Phosphorous _ Average _ Average
[ z5%to < 15% Guifor St. Lawrence and Nortnem Bay of Fundy 018 /g3 <is <15 variabiity? fetlized inmanue  inmanure naturalland cistance o
e Prince Edward Island oic 5943 <75 <75 from  parcel size natural land
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Map 2.6 Peatland area and temperature trends, Mackenzie District and Northwestern Forest
climate regions, 1948 to 2016
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Sources: Statistics Canada, Envi Energy and jon Statistics Division, 2017, special tabulation of Tarnocai, C., LM. Kettles
and B. Lacelle, 2005, Peatiands in Canada, Agriculture and Agri-Food Canada, Research Branch, Ottawa (digital database); l.l
Environment and Climate Change Canada (ECCC), 2016, Qimate Trends and Veriations Bulletin—Annual 2015,
htip:// gc.cafsccs/default.aspk 7150CD6C-1 (accessed November 3, 2016); ECCC, 2016, Climate Trends ana a
and Variations Bulletin—Summer 2015, www.ec.gc.ca/sc-cs/default.aspang=En&in=1F342323-1 (accessed November 3, 2016);
ECCC, 2016, Climate Trends and Variations Bulletin—Winter 2015-2016,
P e h
Source{s): Tamocal, C., LM, Kettles and B. Lacalle, 2011, Pestlands of Canads, Geological Survey of Canads, Open File 6551 (digitsl database), CD-ROM. WWWi,eC.gC.Ca/sc-Cs/ 1 (accessed 3, 2016). l 1
Statistics Canada, Environment Accounts and Statistics Division, 2013, special tabulation.




6) Examples of some ecosystem characteristics

Map 2.2 Water yield variability index, selected drainage regions, 1971 to 2013

Pacific Ocean

Variability index

B 14410249

I 0.92t0 < 1.44
] o062to<092
[ Jo52t0<062

:l Data not available

St. John's

1 Pacific Coastal
2 Fraser-Lower Mainland
33 Okanag_an—SimiIkameen Hudson Bay
4 Columbia
5  Yukon 10 North Saskatchewan
11 South Saskatchewan Atlantic Ocean
Arctic Ocean 12 Assiniboine—Red 19 Great Lakes
6 Peace-Athabasca 13 Winnipeg 20 Ottawa
7  Lower Mackenzie 14 Lower Saskatchewan-Nelson 21 St. Lawrence
8 Arctic Coast-Islands 15 Churchill 22 Chte-Nord-Gaspé
16 Keewatin—Southern Baffin Island 23  Saint John-St. Croix
Gulf of Mexico 17 Northern Ontario 24 Maritime Coastal 0 200 400 800 km
9 Missouri 18 Northern Québec 25 Newfoundland—Labrador S
Notes:  Variability is measured by using a coefficient of variation (CV) that allows the comparison of all months in all years of the 42-year time
period. The CV of the water vield data is a measure of the dispersion or variation in the monthly vield values over the period 1971 to
2013 (and 1971 to 2012 for drainage region 1). It is defined as the ratio of the standard deviation of the monthly values to the mean.
A higher CV indicates that the monthly data are more variable from year to year. The monthly variability was net calculated for drainage
regions 5, 7, 8, 16, 17, 18, or the Labrador portion of 25.
Sources: Statistics Canada, Environment, Energy and Transportation Statistics Division, 2017, based on data from Environment and Climate

Change Canada, 2015, Water Survey of Canada, Archived Hydrometric Data (HYDAT),
www.ec.gc.ca/rhc-wsc/default.asp?lang=En&n=4EED50F1-1 (accessed December 3, 2015).
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Land use and water yield for the Assiniboi Red drainage region
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The land use map is derived from remote sensing data products and administrative data sources. Water yield data were

Notes:
derived from discharge values contained in Environment and Climate Change Canada’s HYDAT database. Additional
information is available in Appendix D.

Sources: Statistics Canada, Environment, Energy and Transportation Statistics Division, 2017, special tabulation from Agriculture and

Agri-Food Canada, 2015, Land Use, 2010, http://open.canada.ca/data/en/dataset/18e3efla-497c-40c6-8326-aacla34aldec
(accessed September 16, 2015); Natural Resources Canada, 2009, Land cover; Circa 2000 - Vector; Earth Sciences Sector;
http://ftp.geogratis.gc.ca/pub/nrcan_rncan/vector/geobase_lcc_csc/. Environment and Climate Change Canada, 2015, Water
Survey of Canada, Archived Hydrometric Data Online, www.ec.gc.ca/rhc-wsc/default.asp?lang=En>n=4EED50F1-1
(December 3, 2015); Statistics Canada, 2010, “Introducing a new concept and methodology for delineating settlement
boundaries: A research project on Canadian settlements,” £nvironment Accounts and Statistics Analytical and Technical Paper
Series, Catalogue no 16-001-M, no. 11; and special tabulations by Statistics Canada, Business Survey Methodology Division to

calculate the smoothed trends.
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/) Some concluding thoughts

awareness of the limitations of some of the data sources (ie land

use and land cover datasets)

 building extent and condition accounts and then service and
valuation

« expanding land, water and ecosystem classes

» researching and producing key characteristic data for monitoring
change

« researching and producing drivers of change data and analysis

* more time on evaluating data rather than creating data

« completing one time accurately and then building time series
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hank you,
uestions ?

Mark Henry, Senior research analyst
Land, water and ecosystem accounts
Environment program, Statistics Canada
Mark.henry@canada.ca
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