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sUMMARY FIN OINGS 

This report presents results from Phase 1 of the Prame Habitat JOll1t \t enture Moni toring 
Program. The program was desif"l1ed to pro\ Ide an e\aluation of habitat trends within 
PHJV target areas, and establish a foundation for a long-teml habitat monitoring 
pr0.b'Tam. PHJV activities within the NA WMP targeted areas have not been of sufficlent 
magnitude to complctely hait the continuing ioss of wetlalllb. Whethct PHJVactivities 
resulted in relatively Jess wetland loss than in areas not targeted by PHJV activities is 
difficult to discem because comparable data regarding losses outside of target areas was 
not collected. Nevel1heless, there is some evidence that suggests that the management 
activities of the PHJV ha ve had a measured positive impact barring some compensatory 
types ofwetland destruction activities . 

Wetlands (Habitat Monitoring Transect Results) 

Wetland habitat was eva luated by comparing Habitat Monitoring Transects conducted 
using air photos and ground-truthing in 1985 to updated ground-truthed and digitized data 
from 1999. A total of 56 monitoring transects encompassing 1304 quarter sections 
(86 ,939 ha) sampled 0.63 % of the entire land area within NA WMP targeted landscapes. 

• Gross wetland area loss within the PHJV target areas between the years 1985 to 
1999 is estimated to be -3.7 % or 53,492 +/- 16,850 ha of the estimated 1.43 
million +/- 190,000 ha of wetlands. 

• Comparisons with wetland loss studies from previous time periods indicate that 
annual rates in the loss of wetland numbers have remained fairly constant. 
However, there is limited evidence which suggests that the annual loss of wetland 
area has declined from previous time periods. 

• Upland area replacing wetland area included agriculture (67.0%), rural 
development (10.3%), and other up -lands (22 .7%). 

• Between 1985 and 1999, wetland area immediately adjacent to cultivated upland 
coyer decreased from 59 % to 56 % of the total surveyed wetland area. 

• The gains in open water/deep marsh hab itat on NA WMP intensive quarters 
accounted for 46 % of the overa ll tota l wetl and area gains for these coyer types 

• The mean size of complete wetland bas ins losses was 0.27 ha. 
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• Between 1985 and 1999 grass and sedge basin area dec reased fl-om 57 % to 55 %, 
and culti vated basin area increased from 13 % to 14 % of the tota l wetland area 
sampled. 

• Between 1985 and 1999 open water basin area increased from 13 % to 14 %, and 
deep marsh basin area increased from 5 % to 6 % of the total wetland area 
sampled. 

Uplands (Census of Agriculture and Habitat Monitoring Transects Results) 

Upland habitat was evaluated by comparing Habitat Monitoring Transects conducted 
using air photos and ground -truthing in 1985 to updated ground -truthed and di gitized data 
from 1999. The Agricultural census data provided information on land coyer and landuse 
changes for 100,989 farrns (37, 126,363 ha) in nor~targeted lands and 40,039 farms 
(15 ,671 ,872 ha) in targeted lands. The combination of the two datasets a llowed for 
ace urate rep0l1ing of major land use trends within the PHN. 

T rend analysis results reported by both the Agricultural census and the monitoring 
transects repol1ed similar trends. AG census data provided a measure of total landscape 
as weil as a comparison between targeted and norHargeted lands, the major findings of 
thi s eomparison are outlined be low: 

• Total cultivated land on target and non-target areas has decreased. Summerfallow 
has decreased in targeted and non-targeted landseapes. Annually eropped land has 
increased in targeted and non-targeted landscapes. Overall , more land has come 
out of cultivation on targeted landscapes th en non- targeted . As of the 1996 census 
of agriculture it was reported that 57.46 % of the total land area of targeted 
la ndscapes was under culti vation and 58_02 % of the total land area of non­
targeted lands was cultivated. 

• Between 1986 and 1996 the total area of al! other land (inc1udes idled lands, and 
other habitat type lands) increased slightly on targeted and norHargeted land 
areas. This change did not significantly affect overall land composition of 
targeted and non-targeted lands which increased by 0.26 % and 0_01 % of the total 
land base respectively. 

• Between 1986 and 1996 natural land being used for pasture dec1ined in targeted 
areas and non-targeted areas. As of 1996,25 .21 % of the total area oftargeted 
lands was reported as natural land for pasture, and 26. 13 % of the total non­
targeted land area was reported as natural land for pasture . 

• Tame pasture, and tame hay increased in targeted and non-ta rgeted lands. As of 
1996, 11.48 % of the total area oftargeted land and 12.93 % ofnon-targeted lands 
was reported as tame pasture and tame hay combined . 
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RÉSUMÉ 

Le présent rapport résume les resultats de la phase 1 du programme de sunetllance du 
Projet conjoll1t Habitat des Prairies (PCHP). Le programme de sun cillance avait pour 
objectif de fournir une évaluation des tendances observées dans les habitats composant 
les zones cibles du PC HP et d'établir les bases d'un programme de sun eillance à long 
terme des habitats. L'ampleur des activités du PCHP menées dans le cadre du P AGS n'a 
pas suffi à mettre fin complètement il la perte continue de milieux humide" Il e<;t rlifficile 
d'établir si les activités du PCHP ont débouché sur une perte relativement moins 
importante de milieux humides dans les zones visées par le Projet que dans les zones non 
visées, car aucune donnée comparab le n'a été recueillie sur les pertes de milieux humides 
dans ces dernières zones. Néanmoins, certaines dOlmées laissent croire que les activités 
de gestion du PCHP o nt eu un impact positif observable, mis à part certains types 
compensatoires d'activités de destruction de terres humides. 

Milieux humides (résultats des transects de surveillance des habitats) 

On a évalué les milieux humides en faisant la comparaison entre, d'une part, les transects 
de surveillance des habitats établis en 1985 grâce à des photos aériennes et à des 
vérifications sur place et, d'autre part, des données numérisées et mise s à jour en 1999 par 
des vérifications place. Au total , 56 transects de surveillance répartis dans 1 304 quarts de 
section (86939 ha) ont permis d'échantillonner 0,63 % de tout le territoire fOlmant les 
zones visées par le PNAGS. 

• Entre 1985 et 1999, la perte brute estimée de m ilieux hum ides compris dans les 
zones cib les du PNAGS s'est étab lie à -3,7 %, soit 53 492 +/- 16 850 ha, par 
rapport à une superficie humide totale esti mée à 1,43 mi llion +/- ] 90 000 ha. 

• La comparaison avec des études sur la perte de milieux humides pour des 
périodes antérieures indique que les taux de perte annuels sont dem eurés 
relati vement constants . Cependan t, que lques do nnées la issent croire que la perte 
annuelle de superficies hum ides aurait diminué par rapport a ux périodes 

antérieures. 

• Les ut ili sations suivantes ont favorisé le remplacement des m il ieux humides par 
des milieux secs: agriculture (67 ,0 %), déve loppem ent rura l ( 10,3 %) et autres 
utilisa ti ons (22,7 %). 

• Entre 1985 et ] 999, la superfic ie des milieux humides qui sont contigus à des 
mi lieux secs culti vés a d iminué, passant de 59 % à 56 % de la superficie humide 

totale étudi ée. 

• Entre 1985 et 1999, la superfi cie des milieux humides o ù il n'y a aucune acti vité 
da ns le bassin a augmenté, passant de 53 % à 58 % de la superficie humide tota le 

étudiée. 
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• La superficie moyenne des bassins humides qui ont entièrement di spa ru était de 
0,27 ha. 

• Entre 1985 et 1999, la superfi cie des bassins à graminées et à carex a chuté, 
passant de 57 % à 55 %, et celle des bassins à espèces cul t ivées a crû , passant de 
13 % à 14 %, par rapport à la superficie humide tota le étudiée. 

• Entre 1985 et 1999, la superfic ie des bassins à eau libre tout comme cell e des 
bassins à marais profonds ont progressé, passant dans le premier cas de 13 % à 
14 % et dans le deuxième cas de 5 % à 6 % par rapport à ]a superficie humide 
totale étudiée. 

Milieux secs (Recensement de l'agriculture et résultats des transects de surveillance 
des habitats) 

On a éva lué les milieux secs en fa isant la comparaison entre, d'une part, les transects de 
surveillance des habitats établis en 1985 grâce à des photos aériennes et à des 
vérifications sur place et, d'autre part, des données numérisées et mises à jour en 1999 par 
des vérifications place. Le Recensement de l'agriculture a fourni de l'infomlation sur les 
changements survenus dans le couvert végéta l et les utili sations du sol pour 100 989 
fennes (37 126 363 ha) insta llées dans des zones non cibles et pour 40 039 fermes 
( 15 67 1 872 ha) installées dans des zones c ibles. La comb inaison des deux ensembles de 
données a permis d'établir avec exactitude les principales tendances en matière 
d'utilisation du sol dans les zones c ibles du PCHP. 

L'analyse des données du Recensement de l'agriculture et des résultats des transects de 
surve illance a pennis d'observer des tendances similaires, Les données du Recensement 
de l'agriculture ont fourni de l'information sur l'ensemble du territoire et permis de fa ire 
une comparaison entre les zones visées et non visées. Voici les grandes lignes de cette 
comparaIson: 

• La superfic ie totale des ten'es culti vées dans les zones visées et non visées s'est 
amenuisée. La superficie des terres en jachère a diminué tandis que celle des 
terres exploitées sur une base annue ll e a augmenté, dans les zones visées comme 
dans les zoœs non visées dans les deux cas. De façon générale, de plus grandes 
superficies ont été retirées de l'agriculture dans les zones visées que dans les 
zones non vi sées. Selon les dOlmées du Recensement de l'agriculture de 1996, 
57,46 % de la superfi cie tota le éta it consacrée à l'agriculture dans les zones visées 
et 58,02 %, dans les zones non visées. 

• Entre 1986 et 1996, la superficie tota le de toutes les autres telTes (y compris les 
terres en friche et les terres regroupant d'autres types d'habitat) a augmenté 
légèrement dans les zones tant v isées que non visées. Cette augnlentation n'a pas 
eu de conséquence significati ve sur la composition générale du territoire dans les 
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zone'> \1,>ée,> ct les zones nOI1 \ Isées. car elle n'était rcspcctl\emellt que de 0 . .26 00 

et de n.n 1 (1) de l'enscmhle du terntOire 

• Entre 1986 ct 1996. la <;uperficlc non cultivee utilisee pour les pâturages a 
régressé dans les zones visées comme dans les zones non visées. En 1996. elle 
s'établissait à 25.21 °'0 de la superficie totale des zones visées et cl 26,13 o/u de 
celle des zones non visées. 

• La superficie consacrée aux pâturages cultivés et au foin cultivé a progressé à la 
fois dans les zones visées et non visées. En 1996, elle représentait Il,48 % de la 
superfic ie totale des zones visées et 12,93 0

'0. de celle des zones non visées. 
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INTRODUCTION 

1 labitat monitorIng and trend reportll1g IS an II11p0l1ant part of the program tor the Prame 
HabItat JOll1t Venture, particlliarly as wc seek to target consenatlon programmmg 
cffectively aeross the prairie /:,'Tasslands. As noted in the 1999-2004 PHJV Strategie 
Framework, understanding the prairie landscape is essent ial and the PHJV Habitat 
Monitoring Program has been designeu lo UO ju::.l that. To date, eff0l1s hav.: focuscd on 
integrating data from a nllmber of sources to delive meaningflll estimates of habitat 
change that have oeellrred across the prairie eeozone since the ineeption of NA WMP. 
Thi s repo l1 clliminates 15 years ofeffol1 in wetland and lIpland monitoring across our key 
landseapes by the Canadian Wi ldli fe Service. For the first time. we have a g limpse into 
the rate of wet land losses that have occlirred since 1985 across ail PHJV target areas. 
Withollt a doubt, the reslilts presented in this report wi ll help gu ide program delivery and 
w ill help a il partners eva luate conservation programs aga inst what appears to be an ever 
changing prairie system. 

As for the next 10 years, we wi ll be adapting and improving on the habitat monitoring 
network that has been in ex istence since the beginning of NA WMP . Teclmologies in 
remote sensing and geographie information systems will continue to evo lve making the 
task easier and more cost effective. In addition, we w ill expand the program to assess and 
monitor trends to support the imp lementation of the North American Bird Conservation 
Initiative. In thi s way, we will support the evolution of the Pl-UV towards implementation 
of conservation for ail birds and their habi tats. 

David Ingstrllp 
Chief - Wildli fe Conserva tion 
Canadian W ildlife Service, Environment Canada 
Prairie and N0I1hem Region 
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STUDY AREA 

The study area is located within the Prairie Habitat Joint Venture (PHJV) delivery 
boundary, with the pril11ary focus on the lands containeo within the NA WMP targeted 
areas, excluding the Grand Prairie and Peace River portions of Alberta (Figure 1). 
Target areas are located in southwestern Manitoba, southern Saskatchewan, southeastern 
Alberta, and the Grande Prairie region of nOlth western Alberta . Combined, these areas 
include the majority of the Prairie ecozone, represent the most productive waterfowl 
habitat in the region, and are the fOClls of PHJV programming efforts. For comparative 
purposes landscapes outside targets were lumped by ecoregions. Agricultural census data 
also reports on the Peace Ri ver and Grand Prairie region of Alberta but, is considered as a 
separate landscape. 

Sampled landscapes are dominated by morainal type parent material with various surface 
forn1s including knob and kettl e, undulating, di ssected, hummocky and rolling. The 
sampled landscapes contain high wetland densities and are composed of various habitat 
types and land use practices. The following table Ii sts the ecogregions contained within 
the PHJV boundary area , please Refer to The Nationa l Ecological Framework for Canada 
(1996) for more infom1ation regarding Canada ' s ecological frame work. For reporting 
purposes ecogregions were lumped into either Grasslands or ParklandlBoreal Transition 
(Table 1). 

Aspen Parkland 
Boreal Transition 
Lake Manitoba Plain 
Southwest Manitoba Uplands 
Cypress Upland 
Mixed Grassland 
Moist Mixed Grassland 
Fescue Grassland 

Ecoregion 

Parkland/Boreal Transition 

Grasslands 

Table 1. Principle ecoregions represented within the PHJV boundary. 
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METHODS 

Habitat Monitoring Baseline 
The ori ginal purpose of this work was to establish a base line record of habitat conditions 
using the previous work of Millar ( 1987a) to which future habitat monitoring work could 
be compared. The work compl eted by Millar was updated using modern technologies 
and techn iques, and formed the habitat baseline from which habitat change detection was 
impl emented. The fo llowing section outlines the orig inal design of the habitat monitoring 
sampling network as we Il as incorporates methods used in reproduci ng and updat ing thi s 
work. 

Landscape Stratification 
The ori g inal habitat monitoring program conducted by Millar was designed to sample the 
an area slightly larger then the Pra irie ecozone, which is approximately equal to the 
PHJV deli very boundary. In order to ensure adequate samp1e distributi on it was 
necessary to stratify the landscape by uni ts representati ve of local ized conditions such as 
soils, landform, vegetation and wetland components. The unit of stratification se lected 
was the Habitat Subregion (See Appendix 1), which was considered optimal for loca l and 
regional management planning for migratory bird conservation (Adams 1988). 

Sampling Network 
In 1985, 152 habitat monitoring transects were establi shed through- out the Prairie 
ecozone (Figure 2). The core of thi s sampling network was composed of 65 anl1ually 
surveyed CWS air/ground segments which are part of the USFWS/CWS Waterfowl 
Breeding Population and Habitat Survey program. Additional transects were added by a 
stratified random des ign, to sample baseline habitat conditions in as many of the larger 
Habitat Subregions as possible. 

In 1999, a il transects which were completely contained or had any portion of their 
sampled area within NA WMP targeted landscapes were updated. A total of 56 transects 
(32 in A lberta, 20 in Saskatchewan, and 4 in Manitoba) were selected for llpdating in 
1999. Two of the 6 transects sllrveyed in Manitoba in 1999 were excluded from the 
anal ysis becallse of technical difficulties w ith the baseline air photos. 

4 



, 

w<r' , 

2 

Edmonton 
'2 

- 4 -Calgary 

1 

6 

3 

2 

-$askatoon _ 

Swift 
-Gurrent 

7 

Moose Regina 
J.pw-

Sampled Transects 

0/ U n s am p le li Tra n sec 1 s 

Ecoregions inside 
PHJVarea 
1 - As pen Parkland 
2 - Boreal Transition 
3 - Cypress Upland 
4 - Fescue Grassland 
5 - Lake Manitoba Plain 
6 - Mixed G rassland 
7 - Moist Mixed G rassland 
8 - Southwest Manitoba 

Uplands 

Ecoregions outside PH JV 
area 
NAW MP Target Areas 
PHJV Area 

1 

8 

100 0 
1 1 1 1 1 

-

100 
1 

5 -Winnipeg 

8 

200 Kllometers 
1 
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Transect Design 

Most transects were located along west-east grid roads. The original transect design by 
Millar sampled every second quarter section altemating north and south of the transect 
mid line (often a grid road) in a west to east direction (Figure 3). The starting quarter 
section was determined randomly and set the sampling pattern for the remainder of the 
transect. The average length ofa transect was 19.2 km (12 mile) with an average area of 
1536 Ha or 24 quarter sections sampled per transect. 

Figure 7. An example of a PHJV habitat monitoring transect (One square = l 
quarter section = 800m x 800m). 

Baseline Aerial Photography 

The aerial photography from which the baseline habitat va lues were derived was 1 :24000 
false color infra-red imagery obtained in May of 1985 , provided by USFWS. 

Baseline Habitat Mapping 

The following process was completed by CWS and Lands Directorate staff in 1985 -
1986 (Millar 1985a). 

1. Habitat Interpretation 

The initial step was to identify sampled quarter section boarders on baseline air photos 
and delineate their boundaries. The boundary included half the width of ail road 
allowances bordering the quarter section boundary. Air photos were then overlaid with 
Mylar sheets and habitat polygons were delineated for ail classified habitats within each 
quarter section boundary. Habitat polygons were interpreted using magnifying 
stereoscopes, and delineated by hand on the Mylar sheet. Effort was made to delineate 
the smallest habitat feature possible. Habitat polygons too small to hand draw accurate ly 
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\\cre Identifiee! \\ith a single point Each polygol1 \\as gl\cn a 1I111qlle l(.IenlIfier and 
rele\ ant habitat data codes. Ali qllcstionab\c polygon" werc grollnd-trllthed and lIpdatcd 
as nccessary. 

2. Habitat Classification 

Ali data \vas recorded on a polygon classification data f0l111 (sec Appendix Il). Data 
included polygon nllmber, identifier codes, land coyer, land acti\ ity, wetland 
ident ification, primary and secondary wetland margin cover, wet land impacts, and 
general comments. Wetland specifie codes we re only recorded for wetlands. See 
Appe ndix Il for a complete Iist of classification types. 

Habitat Polygon Delineation 

A total of 18 cove r classes were interpreted for the base line data c reati on. Cover 
categories were in accordance w ith the La nds Directorate 's Canada Land Use Monitoring 
Project (CL.U. M.P.) c lass ifica ti on. AIl baseline habitat polygons we re intensively 
grollnd -truthed . 

Wetlands 

Wetland basins were mapped according to their basin boundary, water presence or 
absence was not a major influence on the basin delineation . Basins were delineated 
throllgh the mapping of the depression in the land and other feature s such as vegetative 
changes and identifiable margins . Wetlands were most often delineated by one polygon, 
however, in mllit i- polygon wetlands the entire wetland was c1assified according to the 
polygon which had cover indicative of the highest level of water permanence (Millar 
1987a). 

Figure 8. Natural Open Water wetland ground photo on left, remotely sensed image 
on right. 
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Figure 9. Deep Marsh wetland ground photo on left, remotely sensed image on right. 

Figure 10. Grass and Sedge or seasonal type wetland ground photo on left, remotely 
sensed image on right. 

Figure 11. Grass and sedge or temporary type wetland in a cultivated field. 
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Figure 12. Cropped wetland. 

Wetlands were classified by the dominant vegetative commun ity that was representative 
of the wetlands ecological function . The following table describes the types of wetlands 
mapped during baseline habitat interpretation. 

Artificial Open Water Wetlands 

Emergent Deep Marsh 

Shallow Marsh and Wet Meadows 

Wooded Wetlands 

Cropped Wetlands 

Table 2. Wetland classes and descriptions. 
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Permanent open water type habitat, 
separate categories for sa line lakes and 
ponds, streams and ri vers and other open 
water type habitats. 

Dugouts, irrigation ditches cannels and 
reservOirs. 

Dominated by deep marsh emergent 
vegetation such as Scirpus §12. and 
Typha §12. 

Grass and sedge dominated wetlands. 
Shallow marsh to low prairie type 
wetlands. 

Slrrub or tree cover dominated basins 
intermixed with wet meadow type 
vegetation . 

Essentially sheet water areas dominated 
by cropped cover or disturbance species 
associated with repeated cult ivation. 
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Every mapped wetland polygon was assigned the following: a cover code whi ch, as 
described above, repol1ed the dominant cover type for the wetl and; an acti vi ty code, 
which described the land use acti vity present within the wetland bas in at the time of 
mapping, and also determined the specific use applied to a cove r type i. e . forage crop or 
tame pasture; a margin code describing the cover type of the wetl and margin (c lassified 
as e ither natural grass cover, shrub cover or non-natural cover type i.e. cropland ). 
Wetland basin impacts were a lso recorded for every wetland mapped. 

Uplands 

Uplands were delineated for every sampled quarter section a long the habitat monitoring 
transect. Uplands po lygons were delineated based on land cover type and natural 
vegetation breaks between different cover types. Upland habitat polygons were also 
delineated based on land use differences, between like cover types, for example an 
unimproved pasture may have been subdi vided within a sampled quarter section , one 
portion may have been grazed and another portion idled. ln a case Iike thi s the lIpland 
polygon would be di vided based on the pasture layout, thus a unifoml cover type would 
be di vided into two separa te polygons w ith differing activity codes. Like wetl ands, the 
up land polygons were described by the dominant cover and act ivity type occurring w ithin 
the delinea ted boundary. For a complete li st acti vity codes please refer to Appendix II. 

Upland Classification Description 

Woodlands 

Annua ll y Culti vated Crops 

Summerfallow and Bare grollnd 

Other Non-woody Plants 

Constructed Cover 

Improved Grass and/or Legume Cover 

Unimproved Grassland 

Table 3. Upland habitat classes. 
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Separate categories for trees, shelterbelts, 
shrubs, and low shrubs i. e. "buckbrush". 

Cropland and stubble. 

Natural bare ground identified by the 
acti vity code associated with it. 

Complexes of di sturbance species. 

Man made cover, structures etc. 

Tame pasture or forage crops, 
differentiated by the associated acti vity 
code. 

Primarily native grasslands, remnant 
grass cover, and uncultivated perennial 
cover (no detectible inputs i.e. mowing, 
seeding, haying etc). 



Figure 13. Example of a sam pled quarter section, showing habitat delineations by 
polygons. 

Uplands and wetlands cou Id sha re the same cover code as they were differentiated by the 
presence or absence of a wetland identifier code (wetland number). An example of th is is 
the unimproved grass code which is the same as the grass and sedge code, if the polygon 
was a wet land it would be identifi ed by a wetland number and would also contain 
wetland mm'gin infomlat ion. 

Change Detection and Updating 

In 1999, ail sampled quarter sections were revisited and ground-truthed for change 
detection plll1Joses. New imagery was not purchased for llpdating. Existing baseline 
photos with accompanying polygon delineations were reproduced to enable accurate 
change detection (See Appendix Il). Magnified copies of the 1985 imagery and polygon 
attribute data were updated in the field . The abject of the fie ld verification was to llpdate 
polygon attributes, alter or delete polygons based on measurable habitat boundary 
changes, and add polygons to delineate post baseline land caver changes. 

Wetland Change Reporting 

Measured wetland loss data represents He area of wetland removed from the landscape. 
Losses recorded are considered permanent, whereby the area was no longer considered as 
wetland habitat (i.e. no longer capable of holding water) and was reclassified as an 
upland category. Wetland loss sununary statistics are divided into gross wetland losses 
and net wetland habitat change. Wetland loss was detelmined by the entire or partial 
deletion of the respective polygon. Law or high water conditions were not considered 
ind icators of basin change, and hence basin polygons were de leted or expanded only if 
actual measurable physica l changes occurred ta the basin itself. Because new imagery 
was not purchased, it was not possible to record minor boundary changes. The on ly 

Il 
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wetland changes recorded were those tInt could be reliably determined from the existing 
baseline comparison to conditions at the time of the 1999 ground survey. 

Habitat area gains, both wetland and upland, were measured in the field and the new 
polygons were delineated on the magnified air plntos. Gains were only considered if 
they cou Id be adequately mapped from the baseline air photo. Therefore, it was not 
possible to record slight boundary changes in uplands or wetlands habitat. Ali wetland 
gains were reviewed against the existing baseline data using the original stereo pairs to 
ensure the gain was post 1985. Recorded wetland gains were then separated into true 
wetland gains and false wetland gains. False wetland gains were polygons added in 1999 
but, through examination were verified to be present on the 1985 imagery but, had been 
missed during baseline data interpretation. 

Field verification required 2 - 3 man days to complete ground-truthing for an individual 
transect. AlI habitat polygons delineated from the 1985 survey were checked by either 
directly visiting or from a di stance. Field mapping was aided by the use of high power 
optics, GPS and laser range finding technology. 

Data Assembly 

This section describes the methods used to create updated digital products from the hard 
copy baseline information collected and assembled in 1985 pl us methods for updating the 
baseline with the 1999 survey results. For the purposes of thi s project it was detennined 
that the baseline dataset had to be input into a Global Infonnation System (GIS). 

Habitat Polygon Attribute Data Assembly 

AH baseline habitat attribute data was entered into a database system incorporating data 
entry quality control and validation rules . Habitat polygon attribute data was then linked 
to the appropriate polygon in a GIS. The linked attribute data was then validated using 
an automated reporting system within the GIS. 

Data collected during the 1999 field season was used to update the 1985 baseline. This 
new digital file was then linked to the 1999 habitat polygon within the GIS. Data 
validation was accompli shed using the same methods as in the 1985 baseline. 

Image Assembly 

The majority of the transects were composed of 6 - 8 individual 1 :24000 air photos. AH 
images making up a complete transect were scam1ed il1to digital format and impOlted into 
a image processing software format. Individual images were then processed llsing image 
enhancement teclmiques. Images were then rectified using 1 :20000 reference data with a 
spatial accuracy of +/- 5m. The rectified imagery was then mosaiced into a single 
spatially referenced image composed of 6 - 8 air photos. The mosaic was then color 

12 



balanced. which corrected for abnormal reflectance, image distortions. and cnhanced tllL 
image for interpretatlon and habitat polygon delineatlon An examrk of a completed 
mosaJc is illustrated in Figure 3. 

Habitat Polygon Delineation and Attributing 

Hardcopies of original 1985 baseline habitat polygons were reproduced 111 digital format 
using image processing software. The digitizing metlnd used is referred to as "heads up 
digitizing". The heads up method is a process where by the mosaiced image is displayed 
on a computer screen and the polylines (lines making up a polygon) are delineated using 
mouse clicks along the perimeter of the polygon (Figure 10). Polylines were delineated 
along the originallines drawn on the hard copy product produced in 1985. During 
digitizing, it was possible to improve on the accuracy of boundary locations and missed 
polygons using the heads up method, because the scanned imagery could be "zoomed" 
during the digitizing process. Hence, the digital product was considered an improvement 
on the baseline hardcopy delineations. 

Once digitized, the pol y lines were then built into GIS compatible polygons using GIS 
software. Automated processes were used for quality control purposes and ensured 
accurate completion of the baseline habitat information. Assembled polygons were then 
joined with their appropriate habitat attribute from the database. 

Figure 10. CWS staff member performing digitizing process. 
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Habitat Polygon Updating 

ln order to ca lculate upland and wetland habitat trends, it was necessary to crea te a new 
digital file fo r the updated information based on the 1999 field survey results. The digital 
baseline products created previously were updated based on the deta iled field records 
described in previous sections. Polygons were updated either through boundary 
expansions or contractions, deletions, or additions. The 1999 field data was then joined 
to the new GIS fil e which updated the codes for each appropriate variable measured. The 
en·or checking process and validation rules applied were similar to the process used when 
creating the 1985 data. 

Data Analysis and Reporting 

Data analysis was completed using GIS teclmology. The GIS system was prograrnrned to 
produce a change summary report for individual or selected groups of transects. Ail 
habitat areas were computed in hectares. Change data was calculated by comparing tota l 
areas, numbers, perimeters etc. for specific variables in the 1999 dataset with the numbers 
for the 1985 dataset. The percentage change va lues reported in thi s document were 
ca lclliated by di viding the difference between the 1999 and 1985 data sets by the 1985 
area for that variable. The GIS system could be programmed to report on any nllmber of 
variab les, incillding innumerable combinations of variables. 

Lost wetland area was determined spatia lly throllgh a clip process which identified 
lIplands areas in tl~ 1999 dataset which were wetlands in 1985 . The lost wetland area 
determined through this process made up the gross wetland loss totals for the dataset. 
Wetland ga ins were identified using a clip process which identified areas that were 
upland in 1985 and in 1999 were recorded as wetland. This wetland gains area in 
combination with gross wetland loss area was used to caJculate net wetland change for 
the dataset. 

Net wetland losses were determined through measllring the total area of wetlands in 1999 
in co mparison to the total wetland area in 1985 . Lost wetland area polygons created 
through thi s clip process were also used to identify the type of upland replac ing the 
wetland area and therefore determined what impact resulted in the destruction of the 
wetland area. Uncertainties in lost wetland area polygons were verified with 
supplementary data such as more recent air photos, communication with annua l air 
ground habitat survey staff, and field joumal entri es. False wetland area gains (described 
previously) were applied as a conection factor to the summarized data. 

Wetland numbers were ca lculated using the wetland number identifier. ln the case of 
multi-polygon wetlands, the wetland number remained the same for each polygon of a 
specifie wetland and thus was treated as one wetland. 

Upland change comparison was achieved in an identica l process to that of the wetlands 
change detection method. 
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Report\l1g categories \\ ere cOl1structed through the comb1l1a tion of \ anou,> Clner and 
act i\ it)' code::.. A. 1l sUJl1l11ar) data \\ as crror chccked through \ enficati on \\ \th orIginal 
ha rdcopies and updated fie ld sheets. Reportlllg \\as completed for ail \ anables and onh 
summari es deemed re levant to the obJect l \ e.., or thl S study \Vere reported 111 this 
document 

Agricultural Cens us Data 

The Cej}~u::, of Agricultllle L(uerie::. land uW\1er~ with question~ designed tu pruvide 
agri cultura l information across ail target areas and beyond at 5 year interva ls. Each 
census produces a snapshot of Canad ian agricul ture by providing stati sti cs at natio na 1, 
prov incia l, and sub -provi ncial leve ls on such topics as crop type and areas, numbers of 
li vestock. soil conservati on practices. natural land areas. conservation type crops and 
area, and land management practices . Censuses have been completed in 1986, 1991, and 
1996. At the sub -provinc ia l leve l, data is typica ll y aggregated within consolidated census 
subdi v ision (CCS) boundaries . Thi s CCS role- up was too coarse however for use as a 
monitoring tool for targeted areas. Working with statistics Canada, we deve10ped a 
method w hereby enumeration areas (EA ' s; the small est geographic unit currently 
accessible for use) were used to eva luate changes in A WMP targeted areas and non­
targeted areas within the PHJV delivery area. EA boundaries were used to rebuild 
targeted areas, although the match to targeted areas was not exact (with the exception of 
Manitoba target areas which matched EAs exactly) . EA representations of target areas 
were created with the aid of other data sources such as Ducks Unlimited Canada Prurit y 
areas (Kazmerik 2001). The resulting geographic units were the best product possib le to 
eva luate total landscape change w ithin targeted areas using agricu ltural census data . 

We acquired al! agricultural stati sti cs for the 1986, 199 1, and 1996 census for the EA 
defined target areas within the PHJV delivery boundary. We also acquired data for nor~ 
target areas for the purpose of compari son to targeted area results. on-target area EAs 
were rolled up to the ecogregion level (Figure 1 1). This data was analyzed and 
incorporated into a GIS that provided information regarding changes in area, and 
numbers of fanus reporting for specific variables (refer to Appendix Ill) . EA boundaries 
have changed slightly over the years and thus Stati stics Canada was contracted to 
perform the appropriate data assembly based on the geographies defined through EA 
conglomeration. 
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Figure 11. Overview of AG Census data amalgamations by target and non-target area. 
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fIgure 12 demonstratcs hO\\ AG census target arca geographlcs \Vere created USll1g PH-/V 
target areas. and DU pnority polygons during thc decIslon proccss. ote tl1at target areas 
did 110t match up exactly to EA boundaries and It \\ as necessary to ensure tl1at only EA.s 
most likely to represent targeted area activities v"ere lIlc ludcd for target area analysls. 

o 

D Original NAWMP Target Area 
_ DU Priority Area 
D EA's Not selected as representative of target area . 
o EA's Selected as representative of target area . 

Figure 12. Example of EA selection process for mimicking targeted areas for AG 
census change detection. 

The agricultural census data is used to provide some insight as to what is happening 
across targeted landscapes. The data is reported to complement transect resu lts and 
provides broad sca le upland infomlation for comparison to the smaller sample of the 
transect. The agricu ltural census data does not provide any information regarding 
wetlands. 

Percent age change was derived from the difference between the 1985 dataset and the 
1996 dataset, divided by the 1985 value. The 1991 data was only used to report change 
for some va riables that were not surveyed in 1985 but were present in 199 1. Sorne 
modification:; of variables were necessary to maintain consistency in reporting the 
different years census results. Comprehensive Agricultural Census data is repOlied for 
targeted and non-targeted areas, by province, ecoregion, and PHN area in Appendix III. 
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Results and Discussion 

Sample Size 

Overall , a total of 56 transects were surveyed within the PHN landscape, encompass ing 
1304 quarter sections (86,939 ha). The tota l area sampled comprised 0.15 % of the entire 
PHJV landscape and 0.63 % of the NA WMP tar~t areas . Table 4 provides a breakdown 
of sample distribution across the PHN landscape. 

PHJV 56 0.15 % 0.63 % 

:::: Grasslands 27 0.16 % 0.58 % 
~ .-
~ ;... 
~ 
~ Parkland/80real 
~ Transition 29 0.14 % 0.67 % 

Alberta 32 0.24 % 0.64 % 

Saskatchewan 20 0.11 % 0.59 % 

Manitoba 4 0.08 % 0.75 % 

A l/lral/seCI.\" area 110 1 ('omplele/l ' will/il/larget area bOlllldaries lI'ere cons idered as samplefi'olll el/lire 
largel area. 
} Excludes the Peace River Grand Prairie region o/Alberta .. 

Table 4. Sample distribution by landscape, and percentage of total PHJV and 
Target areas sampled. 
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Wetlands 

Water levels 

Water leveb can have great influence on wetland habitat change detectlon work. Pond 
estimates were high for the baseline data from 1985 as illustrated by the pond count from 
the annual "\aterfo,,, 1 surveys (USFWS 20(1) \\ hl ch estimated "May Ponds" for praine 
Canada to he 4.:) million. compared to the <n'crage pond count of~.4 million ponds 
(1961-2000). Thus the 1985 habitat monitoring transects provided excellent baseline 
tl'om which future comparisons can be made against because the good wetland conditions 
greatl y facili tated delincation of wetland basins. In 1999 May pond s on the Canadian 
Prailies equaled 3.9 million ponds again a fair ly wet year which helped to ensure accurate 
fie ld data updating. 

Change detection through air photo comparison can be greatly influenced by differences 
in water leve ls and could provide unreliable change infonnation if water levels between 
survey years were significantl y different. Because new air photos werc not used for the 
1999 update, water levels were not a major infl uence on habitat cha nge detection in this 
study. The ground - truthing methodology required observers to check the phys ical 
depression in the ground that fo rmed wetland basins and thus not re ly on water levels as 
an indication of wetl and presence or absence. Water fluctuations did not constitute a 
basin pol ygon change. Only physica l change of the bas in would result in a polygon 
boundary change. 
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Gross Wetland Loss 

Gross wetland losses report total lost wetland area and is considered the most accurate 
measure of wetland change in this project because wetland gains were usually wetland 
types with low wi ldIifc habitat value. 

Gross wetland loss for the sample ( n=56 transects ) trom 1985 to 1999 was 3.7 % , a 
reduction in wetland area of 337.3 ha from the 9231 ha existing in 1985 . Wetland losses 
were highly variable, with gross losses ranging from 0 - 50 % on various transects. 
Average gross loss of wetland hectares per transect was 6.0 ha ( SD = 7.2 ). Gross 
wetland loss by Ecoregion and Province are shown in Table 5. 

# Wetland % Mean Standard 
Landscape 7' ha Wetland Loss per D . . 

~ ransects L t A L t 7' t eVlUtlOn os rea os ~ ransec 

:::::: 
l::S ;.., 

PHN 56 -337.3 -3.7 % -4.9% 8.0 ~ 
;. 

C 

=:: Grassland 27 - 132.5 -4.2 % -6.4 % 10.9 .;:: 
~ 

ParklandlBoreal :.... 
~ 29 -204.8 -3.4 % -3.5 % 3.2 ~ Transition 
~ 

~ 
Alberta 32 - 179.2 -4.4 % -6.0 % 9.3 

~ 
=:: .... 

Saskatchewan 20 -108.0 -3.0 % -3.0 % 5.9 ;. 
~ 

ct 
Manitoba 4 -50.1 -4.9 % -5.4 % 4 .0 

Table 5. Gross wetland loss by landscape region. 

The mean size of the lost wetland basin area was 0.24 ha (SD = 0.5), this area represents 
entire wetland basins or a pOliion thereof. The average size of wetlan:ls affected by 
wetland losses (wetl ands having total basin removed or wetlands impacted through 
partial basin destruction) equaled 0.67 ha (SD = 2.4) . The average size of complete basins 
lost was 0.27 ha (SD = 0.5). 

Most wetland area loss was of the grass and sedge basin type accounting for 56.1 % 
(185.56 ha) of the total wetland area losses. Cultivated, deep marsh, and wooded wetland 
basins losses equaled 26.6 %, 4.3 %, and 7.2 % of the totallost wetland area, respectively 
(Figure 13). 
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Wetland Losses By Basin Cover Type 

____ ............. -------- Grass/Sedge 

Water Water 
Figure 13. Percent composition of total gross lost wetland area by coyer type. 

Most wetland basins lost had fi perceived basin activity in 1985 comprising 42.4 % of 
the total lost wetland area. Cultivated and grazed basins (activity prior to loss) made up 
26.4 % and 18.2 % of the total lost wetland area. Hayed basins made up 5.4 % of the lost 
wetland area. 

Attributing Gross Wetland Losses 

Agricultural activities such as expans ion of cu ltivated area , repeated cultivation of basins, 
filling and squaring of the field accounted for the majority (67.0 %) of alllost wetland 
area (Figure 13). Rural development including road expansion, town site expansion, and 
agricultural infrastruc ture expansion caused 10 % of the lost wetland area. The other 22.7 
% of the lost wetland area was caLsed by a variety of activities. 

Upland Classification Replacing Lost Wetland Area 

Oth~rLa"ds 

22.7% 

Figure 14. Upland classification replacing wetland area lost from 1985 to 1999. 
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Gross wetland loss suggests that cultivated basins are the most vulnerable to basin 
destruction. The cultivated basin type accounted for 13 % of the total area of wetlands in 
1985, and accounted for 27 % of the total gross wetland area lost. Dahl (2000) refelTed to 
the small size of emergent wetlands (emergent wetlands are similar to the grass and sedge 
wetlands of this project) making this category of wetland susceptible to loss. These 
wetlands are often eliminated through various measures such as surface ditching, filling, 
diverting water inflows, or disrupting the confining soillayer. Small isolated wetlands 
appear especially vulnerable in a cultivated setting as these basins are often avoided 
during wet periods, but in dry times these basins may be tilled. Grass and sedge basins in 
cultivated settings are also subjected to multiple uses. It is not uncommon to cultivate to 
the margins of these wetlands in the spring and hay the actual basin in the fall . 
Destruction of wetlands through drainage was recorded for a few larger wetlands which 
were more permanent (natural open water coyer type) in nature. Drainage networks were 
utilized to reduce basin area, or completely drain a basin. Drained basins were only 
recorded as losses if the basin was destroyed through permanent conversion to an uplan::l 
or infrastructure coyer type. Losses in the permanent and deep marsh habitat categories 
were often the resu lt ofbasin reduction rather then complete basin destruction. 

Wetlands that were encroached by cultivated uplands in 1985 accounted for over 70 % of 
ail wetland losses (Figure 15). 

100%,-------------·--------·----·-·------------------------, 

90%+---------------------------------------------~ 

80%+---------------------------------------------~ 

70%+-----------------rh7r--------------------

60% 

50% 

40% +--li!\', ;;;;+------

30% 

20% 

10% 

Grass and Deep Marsh Wooded Natural Open Artificial Ali Wetlands 
Sedge Water 

o Proportions of 
Lost Wetland 
Area Adjacent 
To Cultivation. 

Figure 15. Proportions of lost wetland area (determined in 1999) within or 
immediately adjacent to cultivation in 1985. 
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Attributing Gross Wetland Gains 

Wetland gains are actual gains in wetland area (natural and non- natural) that occurred 
between the baseline data collection and the 1999 surwy. Gains wcrc rccorded where 
wetland area replaced an upland category It is Important to note that gains in wetland 
area were not always the result of direct Immun intervention, some of the gains were the 
result of basin expansion due to natural conditions. The gains Il1formation presented in 
this section is gross wetland gains. 

Overaii, 78.1 hectares of wetlands habitai were added to the 1999 dataset. The largesl 
wetland gains were the result of basin expansion which accounted for 38 % of the total 
wetland area gains. Dugouts, new drainage construction, and new basins accounted for 12 
%,36 %, and 14 % of the total wetland area gained, respectively (Figure 16) 

Basin expansion wetland gains were largely attIiblited to basin expansion due to water 
diversion or drainage from surrollnding basins, and damming of wetlands creating larger 
back water areas. 

Artificial wetland gains were the result of irrigation expansion and a large increase in the 
number of dugouts. Dugouts, canals and reservoirs were often sitllated in areas of 
naturally occurring wetlands and wOlild not always be considered gains as they replaced 
existing wetland area with a new coyer type. 

New cu ltivated basins were sometimes created through the removal of iso lated wooded 
lIpland type habitats in cultivated fie lds, which resulted in the creation of shall ow 
depressions capable of holding water for a short period of time. 

The creation of new drainage channels also resulted in gains in wetland area. Ditches 
created for drainage conS1 ted new wetland areas and were recorded as a wetland area 
gain. Drainage ditches WL lot considered as irreversible impacts and thus the original 
basin being drained was t ' ·..:ally degraded rather than destroyed. Drained basins and the 
associated ditches hold W'.h-.:r for a short duration and therefore were considered as 
wetlands. 
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Attributing Wetland Gains 
~~""' ..... --

m Dugout - 12 % 

~ Basin Expansion - 38% 

~ New Basin - 14% 

El New Drainage - 36% 

Figure 16. Attributing wetland gains in the Prairie Habitat Joint Venture Study 
area. 

A total of 6.1 ha 7.9% of aIl wetland gains was attributed to NA WMP intensive program 
delivery on the sampled landscape (DU intensive quarter section data provided by Ducks 
Unlimited Canada, B. Kazmerik, 2000). Gains on intensive areas were made up of 55 % 
open water/deep marsh habitat, 42 % grass and sedge, and the remaining 2 % as other 
cover types. The gains in open waterldeep marsh habitat on DU intensive quarters 
accounted for 46 % of the total wetlarrl gains for these cover types. The open water gains 
were the result of water management programs which did result in expanded basin area. 

Wetland gains in the PHN study area were not sufficient in area or composition to offset 
overall wetland losses. The majority of wetland gains were the result of basin expansion, 
basin consolidation and new drainage. Although the exact cause of the basin expansion 
was not always clear, the majority of wetland area gains appeared to be at the expense of 
other basins. Inter-basin drainage was noted as a means of draining one or several basins 
and consolidation into an expanded basin, which tumed previously upland (low prairie 
type areas) into wetland . The functionality of new basins such as dugouts, irrigation 
canals, and reservoirs as productive wildlife habitats cannot al ways be considered 
comparable to natural occurring wetlands. 
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Net Wetland Area Change 

et wetland change repOlts the overall change 111 total wetland an~a with gaInS and losses 
combined. 

The areas defined as gross wetland gains were combll1ed \\;ith the gross \\;etland losses to 

arrive at the net wetland area change presented here Net loss of wetland area was 2.g 0 / 0 

and net loss ofwetland numbers \\;as 4.0 0 '0 ( A Net total of935 \\;etlands totaling 258.8 
ha were lost from 56 transects). The net loss ofwetland area was highly variab le across 
the sampled landscapes, with changes pel transect ranging from -50 % (28.9 ha) to 112 Ou 

(5.9 ha). The average net loss ofwetland hectares per transect was - 4.6 ha (SD = 6.3) 
trom a mean total transect area of 1552.4 ha. Table 6 below summarizes net wetland loss 
by landscape region . 

# Wetland % Mean Standard 
Landscape T t ha Wetland Loss per D ° t O 

.1 rallsec s eVIa 1011 
Lost Area Lost Tral1sect 

PHN 56 -258.8 -2.8 % -3.9% 8.0 

Grassland 27 -104.1 -3.3 % -4.2 % 7.6 

ParklandiBorea 1 
29 -154.7 -2.6 % -2.7 % 2.6 Transition 

Albelta 32 -142.6 -3.5 % -4.9 % 9.6 

Saskatchewan 20 -86.0 -2.1 % -2.4 % 5.3 

Manitoba 4 -30.3 -3. 0 % -3.0 % 2.4 

Table 6. Net wetland area loss by landscape regiono 

The Grasslands landscape of the PHJV suffered slightl y higher net percentage wetland 
10ss than the ParklandlBoreal Transition landscape. The lower density of wetlands in the 
surveyed portions of the Grasslands resulted in lost wetland area having a more 
pronounced effect on the net percentage change numbers for thi s landscape. 

Provincially, Alberta suffered higher net percentage wetland loss tmn Saskatchewan or 
Manitoba. Alberta was sampled with slightly higher intensity tmn the other provinces, 
but the proportions of sampled targeted area was comparable to that of the other 
provinces. A significant number of sarnpled transects in Alberta were located in the 
Grasslands (low wetland density areas) , and thus, smalliosses in wetland area resulted in 
significant net percentage loss numbers. Target areas in southern Alberta are also less 
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wetland focused then those of Saskatchewan and Manitoba and thus land which is more 
suitable for agricultural was included in the Alberta sample, thus samples in the se areas 
may have resulted in a higher area of wetland 10ss for Alberta. The provincial differences 
may also be explained by the rapid economic devebpment occuning within Alberta . 

Wetland Cover Type Change 

Cover change data summarize s changes of wetland caver types from one category to 
another and incorporates caver type area lost to basin destruction. This data incorporates 
a11 wetland gains and lasses presented in previous sections and thus provides information 
regarding the overall change in wetland caver composition between 1985 and 1999. The 
basin cover type describes the dominant caver type for the wetland basin. Figure 16 
below compares the composition of wetland caver types for aIl sampled wetlands from 
1985 and 1999 surveys. 

Wetland Cover Composition Change 

57% 

1985 

Cultivated 

D Saline Lakes 
And Ponds 

• Grass & 
Sedge 

§ Improved 
Grass 

IHE Deep Marsh 

~ Natural Open 
Water 

55% 

1999 

e Wooded 

• Other 

rzl Artificial Open 

Figure 17. Wetland coyer composition change for the sampled transects from 1985 
to 1999. 

A total of 23,293 wetlands covering an area of 9231 ha were surveyed as part of the 1985 
baseline. Grass and sedge or shallow marsh type wetlands were the most prevalent 
wetland basin cover type at 57 % of the wetland baseline area. As a result of wetland 
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losses and shlfts to other cO\er types Grass and Scdge wetlands showecl the largest 
rccluction \11 mea from 19X5 to 1999 5alme lakes and ponds also showed slgnificant 
reductions, thesc areas went from open water type habItat to eleep marsh habitat 
dominated by emergent vegetation. Cultivated wetland basms arca mcreased from 19X'i 
to 1989. 

The Slze ofwetlands may have been a limiting tàctor wben consldenng basin destruction. 
Table 7 below provides a breakelown of the mean sizes of wetlands for the sampled 
transects as a comparison to tbe mean size of 10st wetland basins. 

Wetland Mean Mean Mean Range Range 
CoverType SizeofLost Size l Size l 1985(ha) 1999(ha) 

Basins (ha) 1985(ha) 1 999(ha) 
Grass and Sedge 0.312 0.409 0.417 <1 - 23.623 <1- 23.623 
Cultivated Coyer 0.211 0.211 0.231 < 1-3 1.459 < ] - 44.199 

Open Water 0.422 1.483 1.333 < 1 - 43.885 < 1 - 45 .335 
Deep Marsh 0.447 0.658 0.609 < 1 - 44.113 < 1 - 22.879 

Artificial Water 0.120 0.282 0.287 < 1 - 6.630 < 1 - 5.074 
1 The l/1eon si2e is calclllafed/i'ol/1 individllal po/ygons, fhlls I/1I1/fi-polygo l1 wel/ands are l10 f combinee/. 
'The maximum Iimil o(the wef/and cQI'er fFpe area is resfricfed hl' f he plOf si::e. 

Table 7. A comparison of mean wetland coyer and range sizes as present in 1985 
and 1999, compared to the mean size of lost wetland basins. 

ln 1985, a total of 59 % (Figure 17) of ail wetlancls area was located in or within 5m of 
cultivated ~Iands , and in 1999 this total dropped to 56 %. Wet lands located within or 
immediately adjacent to cu ltivation are potentially affected by herbicide and pesticide 
applications, irrigation activities, soil erosion and deposition (Dahl 2000). 

100%,----------~=~==~~~~~~~~~~--~~~ 

90% ~----------------~--~~--------~--~ 
80% +------------
70% 
60% 
50% 
40% 
30% 
20% 
10% 

0% 

Wetland Cover Type 

D Proportion 
adjacent to 
cultiviation 
(1985) 

• Proportion 
adjacent to 
cultivation 
(1999) 

Figure 18. Proportion of wetland polygons area within or adjacent to cultivation. 

An example of a large area shift in wetland coyer type is shown in Figure 19 below. The 
photo time series shown below demonstrates the changing coyer types for an individual 
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wetland basin. In 1949 this wetland was dominated by emergent vegetation , 1969 shows 
more open water habitat, 1985 basin cover class was recorded as Natura l Open Water 
habitat, and in 1998 this basin was dry and entirely culti vated, in 1999 the basin was 
reclassified to a c ultivated basin. This basin was not considered to be destroyed but 
rather received a degraded cover code. 

1949 1969 

Figure 19. An example of a wetland cover shift through time. 

The grass and sedge category saw the biggest decline in area with a reduction of -9.0 % 
from the baseline area (Table 8). Saline lakes and ponds also decreased 35.4 % from the 
baseline area , the result of deep marsh vegetation becoming the dominant cover type for 
the majority of thi s area. Artificial open water made up primarily of dugouts and 
reservoirs increased by 5.5 %. Wetland cover change for the various landscapes of the 
PHN is reported in Table 9. 
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85 - 99 Total Change in Hectares 75.3 57.8 71.3 -477.4 102.5 -65.2 -8.5 6.0 -20.9 
% Change (rom 85 baseline 6.2% 82.1% 13.8% -9 .0% 21.4% -35.4% -0 .7% 5.5% -13.7% 

Mean (ha ) Change 1.3 1.0 1.3 -8.5 1.8 -1 .2 -0.2 0.1 -0.4 
Standard Deviation (ha l 12.5 6.6 4.2 13.7 9.0 6.6 11.2 1.3 2.9 

Table 8. Wetland coyer type change data for ail surveyed transects (n=56). 

Saline N t 1 Art 'Ç " / aura IIICla . Improved Grass & Bu/rush/ Lakes 
Landscape Cultlvated Grass Wooded Sedges Cattail and Open Open Other 

P d 
Water Water 

on s 

li:: 
Grassland 

-18.2% 306.6% 8.6% -4.6% -4.4% -1 7.1% 15.9% 8.5% 9.8% 
.~ -77.1 ha 24.5 ha 7.2 ha -88.9 ha -6.5 ha -22.8 ha 47.8 ha 4.6 ha 6.9 ha ~ :... 
~ 

Parkland/80real 19.2% 53.3% 14.8% -11 .7% 33. 0% -83.9% -6.1% 2.6% -33.7% \..) 

~ Transition 152.4 ha 33.3 ha 64.2 ha -388.6 ha 109.0 ha -42.4 ha -56.3 ha 1.4 ha -277 ha 

Alberta 
5.3% 44.2% -2.3% -6 .2% 38.9% -76.4% -10.6% 25.3% -8 .8% 

27.4 ha 27.7 ha -4.8 ha -135.3 ha 73.0 ha -67.0 ha -72.4 ha 15.7 ha -6.9 ha 
~ 
\..) 

.5 
Saskatchewan 

7.9% 316.5% 24.9% -11 .3% 7.6% 2.1% 11.8% -222% -18.4% ;:;.. 
48.7 ha 22.0 ha 58.6 ha -268.8 ha 14.9 ha 1.9 ha 59.2 ha -9.6 ha -13.2 ha ~ :... 

Q., 

Manitoba 
-1.0% 1161.5% 24.9% -10.2% 15.7% 0.0% 13.1% -1 3% -30.2% 
-0.8 ha 8.1 ha 17.5 ha -73.4 ha 14.5 ha 0.0 ha 4.7 ha -0.1 ha -0.8 ha 

Table 9. Absolute wetland coyer type change data breakout for selected landscapes. 
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Changes in wetland cover inc\uded both human induced and natural changes. Cover 
shifts can be attributed to changes in dominant cover types fo r wetl and basins as we il as 
basin destruction resulting in a rep lacement of wetland cover by an upland cover type. 
Basin cover type data shows that overa ll natural wetland habitat has been reduced. The 
grass and sedge type wetland is the mo st significantl y impacted cover type. Small , grass 
and sedge type wetlands are vulnerable to many impacts as these wetlands are often dry 
for a significant portion of the year and thus it is more likely that they may become 
degraded by human acti vities. The grass and sedge type wetland is the most prevalent 
wetland type measured; it is thi s abundance that also makes it susceptible to impacts as it 
is a common obstac le on the landscape. 

Figure 19. An example of a wetland cover impact 
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Wetland Activity Type Change 

Wetland basll1 actl\ ity repol1~ actllal actlvitie~ \\ nhin \\etland basll1s ';hifts 1\1 wetland 
activity includes the result of wetland basins lost and the change in land use actlvity 
associated wlth wetlands . The classificatIon of activity impacting wetlands was a point in 
time measurement and thlls provides only an indication of the activity at the time of the 
survey. Wetland basll1 area \\ith No activity mcreased by 3.9 °0 (Figure 20). The increasc 
111 no activity was 13I·gely as a resliit of increased water levels in some basins which 
Iimited land use activity. Due to the carly spling timing of the grollnd survey it was 
difficult to determine ira basin wOlild be b'Tazed so the methodology focllsed on 
c1assifying grazed basins only if there was evidence of grazing at the time of survey or in 
the previolls year. lmpacts such as grazing may vary sllbstantially from year to year 
dependent upon watel" conditions and thlls changes may not be indicative of long-teml 
h·ends. 

Wetland Basin Activity 1999 

No Activity 
58% 

Wetland Basin Activity 1985 

No Activity 
53% 

Figure 21. Wetland basin activity change 1985 and 1999 datasets. 
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Wetland Habitat Change Summary 

Gross wetland area loss within the PHN target areas between the years 1985 to 1999 is 
estimated to be -3.7 % or 53,492 +/- 16,850 ha of the estimated l.43 million +/- 190,000 
ha of wetlands. 

Net wetland area and numbers within PHN targeted lands have declined since 1985 . Net 
results show a 4.0 % decrease in wetland numbers and a 2.8 % decrease in wetland area 
between the years 1985 and 1999. Shifts of wetland coyer type ha ve also occurred due to 
natural and non-natural causes. Grass and sedge basins decreased from 57 % to 55 % 
from 1985 to 1999, whereas cultivated basins increased from 13 % to 14 % of total 
wetland area. 

PHJV activities within the NA WMP targeted areas have not been of sufficient magnitude 
to completely hait the continuing loss of wetlands. Whether PHJV activities resulted in 
relatively less wetland loss than in areas not targeted by PHJV activities is difficult to 
discern because comparable data regarding losses outside of target areas was not 
collected. Nevertheless, it 1S reasonable to assume that the management activities of the 
PHJV ha ve had a measured positive impact barring some compensatory types ofwetland 
destruction activities. 

lt is difficult to relate this study to other studies due to differences in time periods, 
classification schemes, methods, localized geographic influences, and definitions of 
wetland loss. The following section looks at the findings of sorne prominent studies on 
the Canadian Prairies for the purposes of comparing findings, and providing some insight 
as to how the PHJV may have influenced wetland conservation. 

The USFWS Status and Trends of Wetlands program which uses a similar methodology 
to the PHJV transects estimated that between the years 1986 and 1997 freshwater 
emergent type (this type of wetland is considered the most comparable type of wetland to 
the wetlands measured in this report with the exclusion of the open water habitats) 
declined - 4.6 % (Dahl, 2000). Fresh water pond habitats area, which are considered 
equivalent to the various open water coyer types, were estimated to increase by 13 %. 
The USFWS estimated that freshwater emergent wetland losses were attributed to 25 % 
urban and rural development, agricultural 51 %, upland fOloestry 2 %, and miscellaneous 
lands 25 %. ln total, the USFWS estimated that the freshwater wetlands accounted for 
98% of ail estimated wetland losses from 1986 - 1997 (Dahl, 2000). 

19natiuk and Duncan (1995) examined the numbers of wetlands lost in Saskatchewan's 
NA WMP target areas using aerial photography between 1947/ 1949 and 1986 - 1992. 
They reported a mean permanent wetland loss (in numbers ofwetlands) of6 % with high 
geographic variability. Although wetland numbers were not the primary focus of the 
CUlTent study, the 2.0 % reduction in the numbers of wetlands in Saskatchewan between 
the years 1985 and 1999 for the sampled NA WMP target areas is very similar to the loss 
rates found when the different lengths of time for the two stu:lies are taken into account. 
The am1Ual rate of wetland numbers lost over the 41 year period examined by 19natiuk 
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and Duncan 'v\as -() 15H o and tor the PHJ\ transects 111 Saskatchewan fmm thls study was 
-0.14°'0 over the 14 year period This companson shows \ery comparable rates of 
wetland loss in Saskatchewan between the two studies. and suggests loss rates have not 
ameliorated 111 recent tlmes with the advent of PHJV actlvities 

Goodman and Pryor (1972) reported a 13 ° 0 decline in wetland area and 4.5 0'0 decrease 
in wetlands numbers for the black soil zone of the Prairie Pro\ inces between the years of 
1940 and 1970. The annual rate of loss ca1culated over the 30 year period for the 
Goodman and Pryor study was - 0.15% for wetland numbers, and - 0.43% for wetland 
area. The PHJV transects in this study had similar results with - 0.19 % alillual loss in 
wetland numbers but, a significantly lower rate of - 0,17 % annual loss for wetland area 
Differences in loss of wetland area could be the result of differing methods for defining 
wetland area, definitions of wetland loss, changes in wetland size distribution or could be 
as the result of reduced wetland area loss in recent years due to PHJV acti vities, The 
difference between the wetland loss numbers may be the result of minimum mapping 
units, time periods, or definitions of wetland loss. This comparison does suggest that 
smaller wetlands of less area in the black soil zone of the prairie provinces are being lost 
at a faster rate then in previous years, but due to the different methods this can not be 
stated with great certainty. 

T urner et al. ( 1987) examined drainage rates (comparable to basin destruction, but 
excluding filling) for the three prairie prov inces and found the annual rate of loss from 
198 ] to 1985 to be: Saskatchewan 0.19 %, Manitoba 0.25 % and Alberta 0.53 % and a 
mean 3lillual rate of 0.32 % for all three prov inces. In comparison with the cunent study 
drainage rates for each province report similar trends. The PHN monitoring transects 
report aru1llal ret loss (wetIand numbers) rates as fo11 ows: Saskatchewan 0.24 %, 
Manitoba 0.32 % and Alberta 0.48 % and a mean annual rate of 0.35 %. Both studies 
suggest that wetland loss is highest in Alberta and lowest in Saskatchewan. Turner et al. 
also found that drainage rates in the USA were also higher then those reported in Canada, 
similar to the findings of the PHN transect work when compared to the USFWS wetland 
trend analysis work. The drainage rate reported by Tumer et al. is not directly comparable 
to the wetland loss rate reported by the PHJV transects. However, considering the 
differences in the two methods, the annual rates of Joss reported appear fairly similar if 
one included pelmanent drainage as a component of permanent wetland loss under the 
PHN h'ansect methodology. 

Other studies conducted in Prairie Canada have focused on s111a11 geographic areas and 
appear to pick up on what can be considered "Hot Spot" areas for wetland loss. The 
smaller study areas tend to report higher wetland loss values, whereas studies looking at 
broader landscapes report smaller wetland losses but significant spatial variation. An 
example of a "Hot Spot" type area was documented by Rakowski et al. (] 974) who 
examined wetland loss in the Miruledosa Pothole Region of Manitoba between the years 
of] 964 and 1974 and found a decline in wetland area of -41 %. This study appears ta 
provide an example of localized effects that may show dramatic lasses of wetland habitat. 
The PHN transect analysis also documented localized "Hot Spot" transects with the 
highest reported wetland loss of - 50 % . 
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Annual information from the an11ual Canad ian Wi ldlife Service Air Grounds data also 
reports fluctuating impacts on wetland basins and provides insight as to the health of 
wetl ands habitats on an a ru1ual basis. T urner et al (1987) , examined annuall y surveyed 
a ir g round transects fo r types and frequencies of agricultural impacts on wetland basins 
and marg ins. During that study, 10,000 potential wetlands were monitored annually from 
198 1 - 1985. The study found that agricuitural impacts on basins in the grasslands 
averaged a 62.6 % and parkl ands averaged 56.2 % over the fi ve year time period . 111 
1985 the transect data showed agricultural impacts on 61 % and 59 % of the surveyed 
basins in the grasslarrls and parklands respectively. ln 1999 agricultural impacts from 
thi s study were recorded fo r 50 % and 37 % of the wetland basins in the grasslands and 
parklands respective ly. The year 1985 had favorable conditions for wetlands as water 
levels were high ( Turner et a l. 1987) thus agricultural impacts on wetlands were s lightl y 
reduced . T he redllcti on of the number of wetland basins directly impacted by agriculture 
in 1999 is a positive trend, and may be the resllit of conservation efforts, or more likely is 
a result o f differing methodologies between the two stlldies. However, wetl and basin 
impaction is something that should be viewed as an annllall y flllctuating measure and 
appears close ly related to water levels within basins. 

Previoll s stlldies regarding wetland loss for the Prairie Prov inces report a range of 
wetland loss va lues. Considering findin gs from thi s study and past studies on the 
Canadian prairies it can be concluded that wetland loss is highly variable across the 
landscape and that quantities of wetlands area impacted fluctuates over time. The data in 
thi s study and other stlldies document a slow but continuing rate of wetland loss, 
emphasized by some dramatic wetl and losses in loca lized areas. Ev idence for PHJV 
influences regarding wetl and losses is not clear. The comparison of datasets suggests 
there has been none to little change in the rates of wetland are a and numbers loss over the 
last few decades. Wetland losses may be re lated to land operator attitudes, the capability 
of loca li zed a reas to SlppOrt specifi c agricultural activities detrimental to wetlands, land 
ownership changes, economic shifts and attrition of small wetlands which are continually 
impacted by agri clliturai acti vities. 
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Uplands Habitats 

Upland habitat data presented reports trends from 2 sources . PIIJ\ habitat mOl1ltoring 
transects sun eyed in 19H5 and 1999. and data from the 19H6 and 1\)96 Census of 
Agriculture analyzed by targeted and non-targeted NA WMP landscapes V\ ithll1 the PHJ\' 
delivery area. C ensus data is Il1corporated into appropnate coyer trends. and is i ntended 
to provide a "big plcturc" look at trends in targeted landscapes and provide comparative 
information between targeted and non· targeted landscapes. 

Upland Cover Change 

A total of 77,702 ha of uplands habitats were surveyed in 1985 on the PHJV transects 
(n=56). Agricultural Census information provides data for 37,126,363 ha of non .. targeted 
and 15,671,872 ha of targeted landscapes. 

Habitat Monitoring Transects Upland Results 

Total cultivated area (summerfallow and anllllai crops combined) has declined 9.1 % 
(-4932 .9 ha) from the 1985 baseline cliitivated area on the 56 habitat monitoring 
transects. Tame grass and tame pasture combined increased 62.6 % (2708.9 ha) from 
1985 to 1999. Unimproved grassland area increased 16.2 % (2367.9 ha) . Shrub coyer 
increased 4.5 % (51.9 ha) , and treed habitat decreased -2.5 % (-74.9 ha) . Rural 
infrastructure development increased by 10.9 % (332.8 ha) . A summary of the trends for 
the major upland habitat types, by various landscape is presented in (Tab le 10) below. 
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:::::: 
~ 

PHJV 
-9.1 % -65.7 % 33.6 % 16.23 % 62.6 % 4.5% -2.5 % 12.4 % 

~ 
-4932 ha -15293 ha 10360.9 ha 2368 ha 2709 ha 52 ha -75 ha 74 ha ~ 

C 

::: Grassland 
-9.1% -37.4 % 8.4% 10.0 % 49.1 % 3.4 % 52.4% 42.9% 

.::: -2221 ha -3486 ha 1264 ha 992 ha 1122 ha 16 ha 61 ha 91 ha 
~ ;.., 
c 
~ Parkland/Soreal -9.1 % -84.6% 58.0 % 29.5% 77.7 % 5.2% -4.8 % -4.4% ~ 

Transition -2711 ha -11808 ha 9097 ha 1376 ha 1586 ha 36 ha -136 ha -17 ha 

Alberta 
-12.5 % -69.2 % 41.6 % 13.9 % 57.2 % 4.5 % -3.0 % 33.4% 
-3454 ha -9368 ha 5914 ha 1472 ha 1959 ha 27 ha -42 ha 116 ha 

~ 
~ 

·5 Saskatchewan 
-5.3 % -53.9 % 20.2 % 23.2 % 67.7 % 3.3 % -1.7 % -16.6% 

~ 
c -1172 ha -4105 ha 2932 ha 780 ha 527 ha 16 ha -24 ha -36 ha ;.., 

Q., 

Manitoba 
-7.3 % -85.5 % 73.5% 18.8 % 176.7% 13.4% -9.5 % -20.3% 
-307 ha -1821 ha 1514 ha 115 ha 223 ha 9 ha -10 ha -6 ha 

Table 10. Upland habitat change on habitat monitoring transects in the PHJV. 
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Upland activity trends for '\urwyed trans~cts '\hO\\ed II1crcases 111 land with no percelved 
activlty of 13.4 ° 0 (636.2 ha) and bTfazing ll1creased 12.0 0

0 (1562 .7 ha) . Land wlth no 
perceived activity ma) have been grazed at sometime subsequent to the survey. but no 
evidence of acti vit y (past or current) was detectable at the tlme of the 1999 survey 

OveralL upland changes on habitat monItoring transects resulted in sorne significant 
upland composition changes (Figure 21) . Cultivated lands (summerfal1ow and annual 
crops combined) decreased from 69 0

' 0 of the uplands in 1985 to 62 % in 1999. 
Summerfallow decreased dramatically from 30 0 /0 of the upland base in 1985 to 10 % in 
1999. Annually cropped land in 1985 comprised 39 % of ail upland area and in 1999 this 
value grew to 52 %, undoubtedly most of which was fonnerly summerfallow. Forage 
crops and tame f::,'Tass pastures increased from 6 % to 9 % of the surveyed land base. 
Unimproved grass, which incl udes native grass, increased from 19 % in 1985 to 22 % of 
the surveyed land base in 1999. 

1985 U plands Habitat 
1 

0/0 

rll Unimproved 
Grass 

• Annual 
Crops 

[:J Trees 

1999 Uplands Habitat 

51 Forage/ 
Tame Grass 

D Summer Fallow 

C!l Shrub 

.Other 

Note: Annual Crops + Summerfailow = Cultivated Lands 

Figure 22. Upland habitat comparison, 1985 and 1999 on PHJ V habitat monitoring 
transects (n=56). 

37 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • '. 

Agricultural Census 

The trend of decreasing cultivated acres within PHJV target areas was a lso reflected in 
the amlysis of agricul tural census data for 1986 and 1996. PHJV target areas decreased 
in cultivated area 2 % (214,898 ha), with a 28 % (610, 133 ha) decrease in summer fa llow, 
and a n increase in fi eld crops of 5 % (395,235 ha). Lands located outside target areas 
wi thin the PH N deli very area showed a decrease in culti vated acres of 1 % (2 11 ,7 18 ha), 
decrease in summerfallow of 22 % ( 1,253, 107 ha) , and an increase in crops of 6 % 
( 1,041 ,389 ha). 

Agricultura l census data showed an increase of 36 % (206,385 ha) for tame hay in target 
areas and 34 % (605,223 ha) in non- ta rget areas (note: thi s category is cons ide red a 
component of total fie ld crops area) . Tame hay in targeted areas in 1986 accounted for 8 
% of the tota l area in fie ld crop, in 1996 tame hay accounted for 10 %. Non-target areas 
saw a change in composi ti on of tame hay as compone nt of total fie ld crop area equaling 
an increase of 3 %. Tame or seeded pastures increased in area by 47 % (3 10,097 ha) for 
targeted areas and 35 % (566, 185 ha) fo r non-taq"ret areas. 

AG census data showed an decrease in natural land fo r pasture of 4% ( 141 ,040 ha) for 
targeted areas and 1 % ( 122,346 ha) for non-ta rget areas. 

While AG census data prov ided comprehensive information for very large areas, it 
provided limited information to compare to the fine sca le measurements of the more 
limited and deta iled coyer types recorded thro ugh the PHJV transect process. In regards 
to treed habitats, the AG census did provide an indicati on on the sa le of fo rest products 
which gives a n indication of a possible source of habitat change. The number of farms 
repOlting sa les of forest products for targeted areas increased 133 %, and increased by 
169 % in non· targeted landscapes. Examples of fo rest products are firewood, pulpwood, 
logs, 1ènce posts, pilings, standing ti mber, etc. 

AG census data also showed large increases in cattle production which is also an 
indication of increased grazing pressure on target and non-target landscapes. Targeted 
landscapes saw an increase of 5 1 % in the number of cattle repOlted by opera tors while 
non-targeted 1andscapes showed an increase of 39% in cattle numbers. 

Overa ll , land composi tion change reported from AG census data for targeted landscapes 
(F igure 22) revealed similar trends to the results reported by the habitat monitoring 
transects. ln 1985, targeted areas were comprised of 60.20 % cultiva ted (summerfa llow 
and annual crops combined) land and in 1995 culti vated area decreased to 57.46 %. 
SUffimerfallow decreased from 14.53 % in 1985 to 10.53 % in 1995, whereas anmlal 
crops increased from45.68 % of the AWMP targeted land base in 1985 to 46 .93 % in 
1995. Tame or seeded pasture lands increased from 4.30 % in 1985 to 6.33 % in1 999, 
while naturalland for pasture decreased trom 26. 13 % to 25.2 1 % of the total target area 
land base . Tame hay increased from 3.79 % of the targeted land base to 5. 15 % from 
1985 to 1995 . 
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Land composition trends were genera Il)- 'ilIndar bet\\een targeled and no 11- targeted 
landscapes (I-!gure 22 l. fame or seeded pasture II1creased 2.03 () 0 ln targeted areas and 
increased 1.57 DiO in non-targeted lamb The total area of natural land for pasture 
declined 0.52 010 for non-targeted landscapes and 0.92 °0 in targeted landscapes. For 
complete information regard ing relative change trends reported by Agricultural Census 
data please refer to Appendix III. 

45.68% 

14.53% 

1986 Target Area 
Land Composition 

44.78% 

15.99% 

1986 Non-Target Area 
Land Composition 

[J Tame hay 

D Summerfallow 

Natural land for pasture 

46.93% 

1996 Target Area 
Land Composition 

45.69% 

1996 Non-Target Area 
Land Composition 

D Land 1 n Crops 

D Tame or seeded pasture 

D Ali Other Land 

Note: Summerfallow + Land In Crops = Cultivated Land 

Figure 23. A comparison of targeted and non-targeted landscapes using 
Agricultural Census data from 1986 and 1996. 
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Upland Habitat Change Summary 

Upland cover data coll ected through transects and agricultu ral census data revea l some 
common trends on ta rgeted landscapes. Significant am ounts of presumably producti ve 
agricultural lands have been taken out of cultivat ion The most notable change on the 
landscape is the large decrease in summerfallow area . The reduction in summerfallow 
can be attributed to severa l factors including changing economic conditions, 
technologica l advancements, and conservation program s from various organizations 
(Agriculture, 2000). Decreases in summerfa llow area has resulted in an increase in land 
area in annual crop, but overall annuall y c ultivated area has been reduced. Tame hay (a 
component of annually cropped land in the AG census) and tame pasture have increased 
in area, a trend which is considered positive if the ga ins have replaced atmually culti vated 
land. The magnitude of land change to tame pasture in NA WMP targeted landscapes is 
greater then that of the surrounding non-targeted landscapes within the PHJV. Tame Hay 
has become more prevalent in both targeted and non- targeted landscapes, however, in 
1996 the proportion of area in tame hay is greater in non-targeted landscapes. 

Upland Habitat Summary Trends 
Total Land Area Composition Change 

AG Census Data 1986 - 1996 
Coyer Type Target Area Non-Target Area Monitoring Transect 

1986 to 1996 1986 to 1996 Data 1985 - 1999 
(Target Areas Only) 

Cu/tivated Land 
(Summerfà//ow + 60 % to 58 % 61 % to 60 % 69 % to 62 % 

Annual Crop) 

Su mm erf allow ]4 % tol0 % 16 % to 14 % 30 % to 10 % 

Annual Crop 46 % to 48 % 45 % to 56 % 39 % to 52 % 

Natural Land For 
26 % to 25 % 23 % to 23 % 15 % to 17°// 

Pasture 

Tame Pasture/Hay 
8 % to Il % 10 % to Il % 6 % to 9 % 

and Forage Crop 

A il Other Land 6 % to 6 % 6 % to 6 % A 

1 Unimproved grass in lransect method is not directly comparable to Natllral Landfor Pasture. 

Table 11. Total land composition change summary for Targeted and Non-targeted 
landscapes. 
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rhere are somc dl<.;crepanclcs betwecn A() cen~lls data and the transect data regardll1g the 
trend in unimprO\ed grassland or natural land for pasture The tran<.;ect data suggests that 
total land covered by lInimproved b'Tass has ll1creased by 2 () () where the AC) census data 
suggests the overall area has decreased by 1 () () (Table 10). Thl<.; dlscrepancy IS the result 
of the unimproved grass land cover type no! bell1g exclusi\ e to pasture 111 the transect 
methodology. unimproved grassland lI1cluded natllral land for pasture. Idle lands around 
bui ldings, farm yards, ditches, waste lands, etc The AG census data included non­
pastured unimproved land in the aIl other land category. From 1986 to 1996 the AG 
census data reports an increase of 3 °'0 (22,~47 ha) for the a il othcr land area within 
targeted landscapes. The a il other land category in the AG census data struc ture does 
contain various land coyer types which can be considered as wi ldlife hab itat. The 
definition of unimproved pasture defined by the transect methodology was not species 
based. Therefore pastures that were tame in 1985 were rec lassified as unimproved in 
1999 if the pasture had been unseeded for greater tran fi ve years ("golle wild"). lt is 
likely that the reporting operator may still consider the w ild tame pasture land as tame 
pasture and report it as so in tl-e AbJTÏcultural Census. It was noted on a few transects that 
a significant amount of previously tame grass or culti vated land was reclassified as 
unimproved grass in 1999. The increase in unimproved pasture area reported by the 
PHN transects was a lso the result of cropland o r wi1d tame pasture being converted to 
grazing land wh ich was c1assified as uni mproved land in 1999. The transect 
methodology picks up on fi ne sca le cha nges in habitat area whereas the AG cens us data 
can be considered very coarse and is unlikely to repolt any habitat fragment data . This 
fi ne sca le measurement is better suited fo r pick ing up categories such as unimproved 
grass in smaller fragm ents within larger units whereas the AG census methodology wo ul d 
lump such fragme nts into the dominant land co ver for the se lected area. 

Another di sagreement between the AG census results and the monitoring transect results 
is the magnitude of change for summerfa ll ow and annual crops. In the case of 
summerfallow the AG census reports a change in target area land composition of .. 4 % 
and the monitoring transects data shows a - 20 % change in total land area under 
summerfallow. As the baseline dataset was constructed from early May imagery it is 
likely that surrunerfallow was over reported due to the difficulty of separating out what 
would be seeded or not that year. It is probable that much of the land reported as 
summerfallow was seeded that year and thus the low baseline percentage for alU1Ual crop 
(Table 10) in the 1985 transect data . There is also a 4 year difference between the AG 
census data survey date (1995 farm year recorded in the 1996 census of agriculture) and 
the 1999 survey date for the monitoring transect. Thi s temporal difference may also 
cause some di sagreement between the two methods. The more recent transect data 
suggests that the trends in regards to summerfallow and annual crop land (cultivated land) 
have continued. 

The all other land category of the AG census does provide a measure of idled lands which 
are included in this category. AlI other land lumps various non-production lands of 
which a portion can be considered as habitat lands. Targeted areas showed a 5 % (40,427 
ha) increase in the a il other land category whereas non-targeted lands showed a 1 % 
(20,102 ha) decline . This increase is similar to the increasing trend reported by the 
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transect category unimproved grass, but the 16.2 % increase in area is much greater then 
that reported by the AG census. Overall , these categories demonstrate an increase in 
what can be considered non-agricultural production lands. However, the increase is very 
small when compared to the entire land base of the targeted areas and resulted in an 
overalliand composition change from 5.58 % of the target area total land base in 1986 to 
5.84 % in 1996 (Figure 22). 

The Agricultural Census data measures various practices that are considered important 
PHN conservation tools. An example of a measured conservation practice is winter 
w heat and fall rye ( for complete change information regarding AG cenw; va riables, 
please refer to Appendix III ). Winter wheat and fall rye data were extracted from the AG 
census for targeted and non-targeted lands with in the PHJV (Table 12). 

Variable 

Winter Wheat 
Farms -524 1 -86% - 1525 -78% 

Table 12. AG Census 1986 to 1996 change in farms reporting and hectares reported 
for winter wheat and fall rye. 

The reduced tillage and pesticide requirements, retention of stubble residue on the soil 
surface to reduce erosion, and the reduced disturbance to wildlife make winter wheat one 
of the most conservation friendly crop production tools available in the Canadian prairies 
(Fowler 1992). It should be noted that the data shown in the table above relates two 
points in time, and does not provide an indication of annual variation in seeded areas. 
Winter wheat and fall rye plantings can be expected to fluctuate annually and therefore 
one can not re ly specifically on 5 year data to properly interpret the trends for the se 
conservation type crops. Winter wheat had an abnormally strong uptake in the early 
1980s but, problems such as improper planting and management techniques, climatic 
conditions, stem rust epidemics, and falling world wheat priees resulted in dramatic 
declines in the area of winter wheat seeded through the mid 80's to mid 90's (Fowler 
1992). Fowler (1992) indicated that the priority placed on winter wheat by conservation 
groups could have a significant impact on the direction of the winter wheat curve. Fowler 
also indicated that farm survival will ovenide conservation priorities under adverse 
economic conditions, thi s appears to have been the case with winter wheat and faIl rye. 
The magnitude of decrease outside targeted landscapes was higher then inside target 
areas. This suggests that the conservation efforts promoting fall seeded crops within 
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targeted landscapes b) the PHJ\ ma)' be resultll1g 111 d dampcl1l11g 01 the negatl\ e long­
term trend 111 wlI1ter wheat and làll ryc plantings 
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MANAGEMENT RECOMMENDATIONS. 

1. ln order to provide a better indication of possible PHN infl uences on wctland 
conservation with in targeted landscapes, it is recommended that existing habitat 
monito ring transect data outside target areas be resurveyed for trend analysis 
purposes. Results from this study could be used to compare targeted and non­
targeted habitat trends. The additional transects will a lso provide substantial 
information on important pintail areas, additional grassland ecoregion sites and 
provide more comprehensive information across the entirety of the PHJV region. 

2. Comparing habitat monitoring projects results among projects is not adequate for 
habitat monitoring purposes. The PHN needs a reli able habitat moni toring 
program that is ongoing, adapti ve, and capable of reporting deta il ed habitat trend 
information across the PHJV region 

3. The CUITent needs of the PHJV partners regarding wetland trends are not more 
easi ly met using remote sensing tecJmiques over air photo interpretation. Wetland 
monito ring requires human interpretation of high reso lution imagely backed up 
with extensive ground checking methods. Of great importance is the re liability of 
baseline data to compare against. Thi s data exists in the habitat monitoring 
transects originall y surveyed by Millar. It is recommended that thi s complete 
dataset be updated and assembled digitally using modern tools and teclmiques. 

4. Total, landscape wide wetland inventories are not requi red to conduct wetl ands 
habitat monitoring. It is recommended that the existing sampling network be 
utilized as a means to providing estimates of wetland trends within the PHJV 
boundary. Landscape inventories should not be disregarded entirely as they 
provide useful plalming tools, and would likely complement the current habitat 
sampling network. 

5. Agric ultural Census data provided by Stati stics Canada is an economica l and 
comprehensive data source for uplands habitat change detection w ithin targeted 
and non-targeted landscapes. Continued efforts are required in thi s area to build 
better methods and thus improved detection of PHN influences on uplarrl s 
habitat change. Better links to Provincial and Federal annual agricultural data 
sources should be developed for monitoring purposes. This data can be used as a 
validation of some of the major upland cover types monitored through the 
transects. 

6. The results ofthis study suggest that small , shallow wetlands are heavily 
impacted and as a resuIt many of these wetlands are under considerable threat to 
basin destruction. This may be especially true during drought conditions such as 
those currentl y occurring for large portions of the PHN. Conservation efforts 
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'iuch as publIc educatIon on the \alue ot thesc \\('tlan(\" (\\ct 01 dl)) to \\Jldhfe 
and the CI1\ lronmcnt Illust C'ontillllt' 

7 Annual data providcd by Canadian Wlldllfe Service air ground sur"cys should he 
utilized as an indicator of annual variatIon in wet lands habitat wlthin the PHJV 
ThIs dataset should be the primary tool for linking annual \ ariations 111 habitats 
\Vith annual population variation and translating wetland area loss and impacts 
into watcrfowlloss and impacts. The long-terrn program \\ould be 
complimentary to the annual program. 

8. The establishment of broad landscape goals defined for targeted landscapes 
combined with the habitat monitoring program could be used to assist in 
evaluating the success of the PHJV. Goals should be structured towards land 
composition shifts that are desired. 

9. Currently no transect baseline data exists for the Grand Prairie! Peace River area 
of the PHJV . It is recommended that baseline data be collected for this area. 
Baselinc data collection should confoml to methods established by the current 
}xoh,rram. 
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Appendix 1 
Study Area Maps 
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( . 

Figure 24. PHJV study area stratified by Habitat Subregions (Adams 1988). 
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Figure 25. Grasslands landscape of the PHJV study area. 
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Figure 26. Parkland/Boreal Transition landscape of the PHJV study area. 

49 

/\ 
PHJV Habitat 
Monitoring Transects 

Ecoregions inside 
Parkland 1 Boreal Transition 

Ecoregions outside Parkland 1 
Borea 1 Transition 
NAWMP Target Areas 
Parkland 1 Boreal Transition 

W innipeg 

200 Kilomelers 
1 

••••••••••••••••••••••••• ••••••• 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Appendix 1/ 
Classification Scheme and Field Forms 
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UPLANDS 

Wood lands • Code Vegetation Cover Description • 
W1 TALL TREES stands of tall trees (> 5 m) • • 
W2 REGULAR SPACED stands of regularly spaced small trees 

SMALL TREES WITH « 5 m) mixed with tall/mid shrubs (0.5 • TALLIMID SHRUBS to 1.5+ m)includes shelterbelts and • hedge rows • W3 IRREGULAR SPACED stands of irregularly spaced small trees • SMALL TREES WITH « 5 m) mixed with tall/mid shrubs (0.5 • TALLIMID SHRUBS to 1.5+ m) • W4 LOW SHRUB stands of low shrub « 5 m) • includes areas with predominant • buckbrush, wildrose, sagebrush • 
Non-woody • 
Code Vegetation Cover Description • • 
V1 ANNUALCROP annually cultivated crop including wheat, • oats , barley, mixed grains, corn (for • grain , for silage) , rye (fa Il , spring) , • canola (rapeseed), flaxseed , and other 

crops • • V2 IMPROVED GRASS 1. alfalfa and other alfalfa mixtures eut • for hay or silage 
2. ail other tame hay eut for hay or • silage (including clovers) • 3. other fodder crops eut for hay or • silage • 4. improved pastures that have been 

seeded down for less than 5 years • and are part of ordinary crop rotation • 
V3 UNIMPROVED GRASS 1. unimproved land for grazing, "wild • 

pastures", and pastures seeded for • more than 5 years • 2. pastures containing sedges and forbs • 3. native grasses • • 51 • • 



• • • • • • • WETLANDS 

• • Code Cover type Description 

• Z1 STREAMS AND RIVERS streams and rive rs • • Z3 LAKES AND PONDS permanent open water lakes and 

• ponds that contains some submerged 
plants this includes any open water • marshes characterized by intermittent 

• growth of emergents such as reeds , 

• rushes and tall grass alternating with 

• open water cond itions 

• Z4 SALINE LAKES AND permanent open water alkali wetlands , 

• PONDS open water of high salinity 

• Z6 TRANSITIONAL OPEN permanent open water lakes and • WATER ponds that lacks submerged , shallow, 

• open water plants 

• V4 EMERGENT DEEP semi permanent shallow water with tall • MARSH emergents such as reeds , and rushes 

• • Z2 IRRIGATION CANALS irrigation canals 

• Z5 ARTIFICIAL WATER reservoirs and dugouts • • V3 GRASS AND SEDGE shallow marsh to low prairie type 

• wetlands , dominated by grass and 
sedge cover • DISTURBED • • Code Covertype Description 

• V5 DISTURBED GRASS non-woody plants representing • complexes of disturbed species • XO BARE SURFACE bare ground including summeriallow 

• does not include a bare field that has 

• been seeded (should classify this as 
V1 or V2) . • YO CONSTUCTED CaVER building, weil site, compressor stations 

• • • 52 
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UNCLASSIFIED 

Code 
08 

Coyer type 
UNCLASSIFIED 

Wetland identification column 

Code 
S 
1-999 

WETLAND STATUS 
WETLAND ID 

Marginal primary coyer classification 

Code 
Blank 

o 

G 

S 

Description 

Description 
wetland is a segment of a watercourse 
wetland number (up to 3 digits) 
numbering starts at 1 for each quarter 
section 

Description 
identifies polygons which are uplands 
rather than wetlands 
wetland with non-natural cover as 
dominant frirge type 
wetland with unimproved grass (V3) as 
dominant fringe type 
wetland with tree or shrub cover 
(W1 ,W2 ,W3,W4) as dominant fringe 
type 

Marginal secondary coyer classification 

Code 
8 
o 

G 

S 

Description 
wetland with >75% of one fringe type 
wetland with non-natural cover as 
secondary fringe type 
wetland with unimproved grass (V3) as 
secondary fringe type 
wetland with tree or shrub cover 
(W1 ,W2,W3,W4) as secondary fringe 
type 
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Extent to which quarter section is confined to quarter section 

Code 
T 

P 

Land Activity 

Code 

A1 

A2 
A3 
A4 

AS 

FO 
GO 

RO 
DO 
H1 
H2 
H3 
H4 

MO 

M1 

EO 
JO 
P1 

83 
NO 
LO 
P2 

P4 

Class name 

CROP 

FORAGE 
GRAZING 
OTHER 
PRODUCTIVE 

AG SITE 

FORESTRY 
WILDLlFE 

RECREATION 
DWELLING 
ROAD 
RAIL 
TRANSPORT 

Description 
wetland lies totally within the quarter 
section 
wetland lies only partially within quarter 
section 

Description 

growing annual 
tillage crop 
growing forage crop 
grazing 
other productive land 
(berry farm, sod 
farm , etc.) 
agricultural site 
activity including 
grain bins, 
farmyards , etc. 
forestry activity 
wildlife and fisheries 
activity 
recreational activity 
dwelling activity 
road 
railway 

COMMUNICATION 
other transportation 
communication 
activity 
manufacturing and 
commercial activity 
treating and disposai 
ofwastes 

MANUFACTURING 

WAST ES 

EXTRACTION 
INSTITUTIONAL 
CONSERVATION 

IDLE 
NONE 
TRANSITION 
FLOOD 

IRRIGATION 
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extraction activity 
institutional activity 
research and 
conservation 
id le land 
no perceived activity 
land in transition 
flood control and 
drainage 
irrigation 



P3 
B1 

B2 
08 

OTHER other activity 
FORMER AG former agncultural 

activity 
FORMER EXTRAC former activity 
UNCLASSIFIED Unclassified 
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Figure 27. Example of a habitat monitoring field form. 
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Figure 28. Example of a field blowup of a sampled quarter section. 
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Appendix III 
Agricultural Census Data Maps and Tables 
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Change in cropland (Census of Agriculture , 1986 - 1996 ) 
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Figure 29. Percent change in cropland area for NA WMP targeted landscapes. 
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Change in summerfallow (Census of Agriculture, 1986 - 1996) 

IY Moose 

~~ '" '" . Regina 
Swift Ç=> 

Cur rent 

~ 

o 100 200 300 400 Ki 10 m eters 
1 1 1 1 1 

Winnipeg 

'" 

Figure 30. Percent change of summerfallow area for NA WMP targeted landscapes. 
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Change in tame hay (Census of Ag riculture , 1986 - 1996 ) 
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Figure 31. Percent change of tame hay area for NA WMP targeted landscapes. 
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Change in tame/seeded pasture (Census of Agriculture, 1986 - 1996 ) 
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Figure 32. Percent change of tame/seeded pasture area for NA WMP targeted landscapes. 
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Change in naturalland for pasture (Census of Agriculture , 1986 - 1996 ) 
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Figure 33. Percent change of naturalland for pasture area for NA WMP targeted landscapes. 
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Change in winterwheat (Census of Agriculture, 1986 - 1996) 
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Figure 34. Percent change of winter wheat area for NA WMP targeted landscapes. 
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Change in fall rye (Census of Agricu lture , 1986 - 1996 ) 
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Figure 35. Percent change of fall rye area for NA WMP targeted landscapes. 
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Change in other unimproved lands (Census of Agriculture , 1986 - 1996 ) 

[Ç? Moose 

~
~ 0 o . Regina 

Swift 
Current 

~ 

o 100 200 300 400 K ilo m e l ers 

Winnipeg 
o 

_ Supressed by 

Sla lislie s Canada 
Zero value in 1986 

_ <-100% 
_ - 10 0% 10 -80 % 
_ -80 % 1060% 
_ - 60 % 10 -40% 

-40 % 10 - 20 % 
-20 % 100 % 
0% 
0% - 20% 
20 % 1040% 
40 % 1060% 

_ 60 % 1080% 

_ 80 % 10 1 00 % 
_ > 100% 

D PH JV Targel Area 

Figure 36. Percent change of ail other land (includes idle land, wetlands, bogs etc) area for NA WMP targeted landscapes. 
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Change in forest products (Census of Agriculture, 1986 - 1996 ) 
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Figure 37. Percent change of sales of forest products (Farms Reporting) for NA WMP targeted landscapes. 
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Change in total cattle and calves (Census of Agriculture, 1986 - 1996) 
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Figure 38. Percent change of total cattle and calves numbers for NA WMP targeted landscapes. 
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Change in area irri gated (Census of Agriculture , 1986 - 1996 ) 
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Figure 39. Percent change of irrigated area for NAWMP targeted landscapes. 
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Table 13. Agricultural Census Data for comparison between targeted and non-targeted landsca pes within the PHJV. 

Sum of Total area of farms - Farms Reporting 100989 40039 96051 37441 -4938 -5% -2598 -6% 
Sum of Total area of farms - Hectares 371 26363 15671872 37408698 15605183 282335 1% -66689 0% 
Sum of Win ter wheat - Farms Reporting 611 2 1946 871 421 -5241 -86% -1525 -78% 
Sum of Winter wheat - Hectares 388551 132682 61973 33736 -326578 -84% -98946 -75% 
Sum of FaU rye - Farms Reporting 4740 1438 2434 900 -2306 -49% -538 -37% 
Sum of FaU rye - Hectares 185528 55590 102942 35112 -82586 -45% -20478 -37% 
Sum of Ali tame hay - Farms Reporting 43396 15650 50596 18185 7200 17% 2535 16% 
Tame hay- Hectares 1940340 605016 2638648 825587 698308 36% 220571 36% 
Forage seed to be harvested for seed- Farms Reporting 1937 349 1607 406 -330 -17% 57 16% 
Sum of Forage seed to be harvested for seed - Hectares 102981 17235 112307 25409 9326 9% 8174 47% 
Sum of Total area of vegetables - Farms Reporting 534 284 800 307 266 50% 23 8% 
Sum of Total area of vegetables - Hectares 2680 2685 3518 3934 838 31 % 1249 47% 
Sum of Area land in crops - Farms Reporting 941 25 37532 86235 33988 -7890 -8% -3544 -9% 
Sum of Area land in crops - Hectares 18542169 7755374 19727238 8137217 1185069 6% 381843 5% 
Sum of SummerfaUow - Farms Reporting 59272 24862 41680 17535 -17592 -30% -7327 -29% 
Summerfallow - Hectares 58681 70 2270199 4480172 1630461 -1387998 -24% -639738 -28% 
Sum of Cultivated Farms Reporting 153397 62394 127915 51523 -25482 -17% -10871 -17% 
Sum of Cultivated Hectares 24410339 10025573 2420741 0 9767678 -202929 -1% -257895 -3% 
Sum of Tame or seeded pasture - Farms Reporting 27449 11093 33276 13813 5827 21 % 2720 25% 
Tame or seeded pasture Hectares 1703234 671669 2327840 996515 624606 37% 324846 48% 
Sum of Naturalland for pasture - Farms Reporting 52482 22899 53769 22357 1287 2% -542 -2% 
Natural land for pasture Hectares 8706001 4064581 85821 51 3908100 -123850 -1 % -156481 -4% 
Sum of Total area ail other land - Farms Reporting 67588 27369 73651 28882 6063 9% 1513 6% 
Ali Other Land - Hectares 2306792 910043 2291303 932890 -15489 -1% 22847 3% 
Sum of Area irrigated - Farms Reporting 2739 3769 3076 3818 337 12% 49 1% 

70 



Sum of Area irrigated - Hectares 
Sum of Total cattle and ca Ives - Farms Reporting 48462 21082 21126 900 2% 44 0% 
Sum of Total cattle and calves - Number 4436741 2184284 6257092 3294964 1820351 41% 1110680 51% 
Sum of Sales of forest products - Farms Reporting 446 61 1253 142 807 181 % 81 133% 
Sum of Sales of fores t products - Dollars 2789703 137212 23220938 2539059 20431235 732% 2401847 1750% 
Sum of Crop rotation - Farms Reporting 30314 10424 63097 26307 32783 108% 15883 152% 
Sum of Winter coyer crops - Farms Reporting 5911 2295 1245 543 -4666 -79% -1752 -76% 
Sum of Contour cultivation - Farms Reporting 12392 5934 5843 2476 -6549 -53% -3458 -58% 
Sum of Strip-Cropping - Farms Reporting 13777 4281 6376 1960 -7401 -54% -2321 -54% 
Sum of Grassed waterways - Farms Reporting 13348 4596 10331 3475 -3017 -23% -1121 -24% 
Sum of Windbreaks or shelterbelts - Farms Reporting 17936 6300 17675 5874 -261 -1% -426 -7% 
Tillage incorporating residue into soil - Farms Reporting 63780 27034 50615 20480 -1 3165 -21% -6554 -24% 
Sum of Tillage incorporating residue into soil - Hectares 11390744 5111736 8844579 3749206 -2546165 -22% -1362530 -27% 
Tillage retaining residue on the surface FarmsReporting 21237 8968 24883 11476 3646 17% 2508 28% 
Tillage retaining residue on the surface-Hectares 4413914 1970858 5300840 2590785 886926 20% 619927 31 % 
Sum of No tillage - Farms Reporting 8632 2590 11768 4067 3136 36% 1477 57% 
Sum of No tillage - Hectares 1399340 399480 3017339 1027154 1617999 116% 627674 157% 
Sum of Chemical weed control - Farms Reporting 3179 1228 4095 1676 916 29% 448 36% 
Sum of Chemical weed control - Hectares 235040 88427 403906 147044 168866 72% 58617 66% 
Sum of Tillage weed control - Farms Reporting 32761 14175 24657 9234 -8104 -25% -4941 -35% 
Sum of Tillage weed control - Hectares 3179046 1253409 2506846 806598 -672200 -21% -44681 1 -36% 
Tillage & chemical weed control - Farms Reporting 18556 8098 16077 7738 -2479 -13% -360 -4% 
Sum of Tillage & chemical weed control - Hectares 21 65556 782401 1569415 676818 -596141 -28% -105583 -13% 
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Table 14. Agri cuItural Census Data for comparison between targeted and non-targeted landscapes within the PHJV excluding 
Peace River Grand Prairie region of Alberta. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA Exe/uding Peaee River Grand 
Prairie Region of Alberta. 

VARIABLE 1986 1996 NON-TARGET TARGET 

1-- 1-- 1-- 1-- Q) Q) 

l1J l1J l1J l1J Q) 0> Q) 0> 
t::: t::: 

~(!) (!) ~(!) (!) 0> co 0> co 
0:: 0:: t::: ..t::: t::: ..t::: 00:: 00:: co Ü co ü <:i5 i5 <:i5 i5 ..t::: ..t::: 

Ü '*' Ü '*' 
Sum of Total area of farms - Farms Reporting 95123 38726 90423 36373 -4700 -5% -2353 -6% 
Sum of Total area of farms - Hectares 35062474 15266397 35314694 15260979 252220 1% -5418 0% 
Sum of Win ter wheat - Farms Reporting 6041 1927 855 418 -5186 -86% -1509 -78% 
Sum of Win ter wheat - Hectares 385505 132060 61973 33736 -323532 -84% -98324 -74% 
Sum of Fall rye - Farms Reporting 4700 1427 2407 891 -2293 -49% -536 -38% 
Sum of Fall rye - Hectares 185528 55590 102942 35112 -82586 -45% -20478 -37% 
Sum of Ali tame hay - Farms Reporting 40834 15086 47146 17480 6312 15% 2394 16% 
Tame hay- Hectares 1792620 579203 2397843 785588 605223 34% 206385 36% 
Forage seed to be harvested for seed- Farms Reporting 1094 253 894 281 -200 -18% 28 11% 
Sum of Forage seed to be harvested for seed - Hectares 48787 11638 50992 17137 2205 5% 5499 47% 
Sum of Total area of vegetables - Farms Reporting 515 280 774 303 259 50% 23 8% 
Sum of Total area of vegetables - Hectares 2592 2682 3439 3931 847 33% 1249 47% 
Sum of Area land in crops - Farms Reporting 88605 36299 81002 32990 -7603 -9% -3309 -9% 
Sum of Area land in crops - Hectares 17492722 7552596 18534111 7947831 1041389 6% 395235 5% 
Sum of Summerfallow - Farms Reporting 55689 24039 39767 17178 -15922 -29% -6861 -29% 
Summerfallow - Hectares 5606515 2217526 4353408 1607393 -1253107 -22% -610133 -28% 
Sum of Cultivated Farms Reporting 144294 60338 120769 50168 -23525 -16% -1 0170 -17% 
Sum of Cultivated Hectares 23099237 9770122 22887519 9555224 -211718 -1 % -214898 -2% 
Sum of Tame or seeded pasture - Farms Reporting 25898 10732 31259 13403 5361 21 % 2671 25% 
Tame or seeded pasture Hectares 1603307 656231 2169492 966328 566185 35% 310097 47% 
Sum of Naturalland for pasture - Farms Reporting 50332 22351 51411 21841 1079 2% -510 -2% 
Natural land for pasture Hectares 8373398 3988562 8251052 3847522 -122346 -1% -141040 -4% 
Sum of Total area ail other land - Farms Reporting 62859 26304 68986 27970 6127 10% 1666 6% 
Ali Other Land - Hectares 1986535 851477 2006637 891904 20102 1% 40427 5% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA Excluding Peace River Grand 
Prairie Region of Alberta. 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Area irrigated - Farms Reporting 2714 3764 3007 3802 293 11% 38 1% 
Sum of Area irrigated - Hectares 76015 406333 192109 440516 116094 153% 34183 8% 
Sum of Total cattle and calves - Farms Reporting 46603 20575 47091 20643 488 1% 68 0% 
Sum of Total cattle and calves - Number 4313790 2159516 5993042 3250908 1679252 39% 1091392 51% 
Sum of Sales of forest products - Farms Reporting 398 45 1071 105 673 169% 60 133% 
Sum of Sales of forest products - Dollars 2466157 54655 18515176 1913848 16049019 651% 1859193 3402' /~ 

Sum of Crop rotation - Farms Reporting 27135 9836 59460 25649 32325 119% 15813 161% 
Sum of Winter cover crops - Farms Fèporting 5708 2247 1137 526 -4571 -80% -1721 -77% 
Sum of Contour cultivation - Farms Reporting 11868 5741 5529 2416 -6339 -53% -3325 -58% 
Sum of Strip-Cropping - Farms Reporting 13631 4235 6316 1942 -7315 -54% -2293 -54% 
Sum of Grassed waterways - Farms Reporting 12333 4334 9595 3305 -2738 -22% -1029 -24% 
Sum of Windbreaks or shelterbelts - Farms Reporting 17316 6146 16456 5643 -860 -5% -503 -8% 
Tillage incorporating residue into soil - Farms Reporting 59580 26110 47408 19885 -1 2172 -20% -6225 -24% 
Sum of Tillage incorporating residue into soil - Hectares 10616285 4960373 8290869 3658958 -2325416 -22% -1301415 -26% 
Tillage retaining residue on the surface FarmsReporting 20450 8820 23660 11243 321 0 16% 2423 27% 
Tillage retaining residue on the surface-Hectares 4249441 1945429 5026243 2550998 776802 18% 605569 31% 
Sum of No tillage - Farms Reporting 8436 2554 11437 4005 3001 36% 1451 57% 
Sum of No tillage - Hectares 1383850 396829 2945365 1014785 1561515 113% 617956 156% 
Sum of Chemical weed control - Farms Reporting 3084 1209 3923 1633 839 27% 424 35% 
Sum of Chemical weed control - Hectares 230002 87840 393504 143490 163502 71% 55650 63% 
Sum of Tillage weed control - Farms Reporting 3121 1 13787 23644 9066 -7567 -24% -4721 -34% 
Sum of Tillage weed control - Hectares 3090856 1233233 2447014 797679 -643842 -21% -435554 -35% 
Tillage & chemical weed control - Farms Reporting 17573 7885 15260 7575 -2313 -13% -310 -4% 
Sum of Tillage & chemical weed control - Hectares 2101648 768403 1513061 666726 -588587 -28% -101677 -13% 

indicates data only available in the 1996 cens us year. 
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Table 15. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV 
Parkland/80real Transition area. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA PARKLANDIBOREAL TRANSITION 

VARIABLE 1986 1996 NON-TARGET TARGET 

l- I- l- I- CI> Q) 
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Sum of Total area of farms - Farms Reporting 64701 25299 62376 23548 -2325 -4% -1751 -7% 
Sum of Total area of farms - Hectares 18796399 8059953 19061955 8017247 265556 1% -42706 -1 % 
Sum of Winter wheat - Farms Reporting 2330 576 468 175 -1862 -80% -401 -70% 
Sum of Winter wheat - Hectares 99692 27757 27384 12201 -72308 -73% -15556 -56% 
Sum of Fall rye - Farms Reporting 2158 652 1475 520 -683 -32% -132 -20% 
Sum of Fall rye - Hectares 63281 19188 56600 18474 -6681 -11 % -714 -4% 
Sum of Ali tame hay - Farms Reporting 32404 9943 37496 11578 5092 16% 1635 16% 
Tame hay- Hectares 1450980 347901 1911425 493512 460445 32% 145611 42% 
Forage seed to be harvested for seed- Farms Reporting 1013 115 785 104 -228 -23% -11 -10% 
Sum of Forage seed to be harvested for seed - Hectares 40238 4211 40777 6287 539 1% 2076 49% 
Sum of Total area of vegetables - Farms Reporting 388 91 596 130 208 54% 39 43% 
Sum of Total area of vegetables - Hectares 1809 94 2671 170 862 48% 76 81 % 
Sum of Area land in crops - Farms Reporting 59490 23719 54873 21338 -4617 -8% -2381 -10% 
Sum of Area land in crops - Hectares 10525650 4554841 11059313 4759035 533663 5% 204194 4% 
Sum of Summerfallow - Farms Reporting 30967 15390 20295 10528 -10672 -34% -4862 -32% 
Summerfallow - Hectares 1754011 1027001 1164895 696994 -589116 -34% -330007 -32% 
Sum of Cultivated Farms Reporting 90457 39109 75168 31866 -15289 -17% -7243 -19% 
Sum of Cultivated Hectares 12279661 5581842 12224208 5456029 -55453 0% -125813 -2% 
Sum of Tame or seeded pasture - Farms Reporting 20113 7325 22868 8918 2755 14% 1593 22% 
Tame or seeded pasture Hectares 1088556 378543 1426328 558389 337772 31 % 179846 48% 
Sum of Naturalland for pasture - Farms Reporting 34821 15118 36324 14609 1503 4% -509 -3% 
Naturalland for pasture Hectares 3777354 1445955 3842735 1350451 65381 2% -95504 -7% 
Sum of Total area ail other land - Farms Reporting 47245 18495 50578 18888 3333 7% 393 2% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA PARKLANDIBOREAL TRANSITiON" 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Ali Other Land - Hectares 1650045 653611 1568687 652377 -81358 -5% -1234 0% 
Sum of Area irrigated - Farms Reporting 573 123 977 249 404 71% 126 102% 
Sum of Area irrigated - Hectares 17820 4416 33596 8312 15776 89% 3896 88% 
Sum of Total cattle and calves - Farms Reporting 34060 13652 34331 13300 271 1% -352 -3% 
Sum of Total cattle and calves - Number 2991412 1156408 4061458 1592811 1070046 36% 436403 38% 
Sum of Sales of forest products - Farms Reporting 378 39 1037 98 659 174% 59 151% 
Sum of Sales of forest products - Dollars 2107138 34512 17694081 1620830 15586943 740% 1586318 4596°/0 

Sum of Crop rotation - Farms Reporting 23348 6862 39329 16964 15981 68% 10102 147% 
Sum of Win ter coyer crops - Farms Reporting 3461 1194 828 299 -2633 -76% -895 -75% 
Sum of Contour cultivation - Farms Reporting 7307 3829 3294 1411 -4013 -55% -2418 -63% 
Sum of Strip-Cropping - Farms Reporting 3153 1182 1226 446 -1 927 -61% -736 -62% 
Sum of Grassed watelWays - Farms Reporting 8862 3095 6669 2255 -2193 -25% -840 -27% 
Sum of Windbreaks or shelterbelts - Farms Reporting 11626 4023 12045 3907 419 4% -116 -3% 
Tillage incorporating residue into soil - Farms Reporting 41833 17618 33083 13171 -8750 -21% -4447 -25% 
Sum of Tillage incorporating residue into soil - Hectares 6799064 3211745 5305083 2310315 -1493981 -22% -901430 -28% 
Tillage retaining residue on the surface FarmsReporting 12043 5258 14224 6950 2181 18% 1692 32% 
Tillage retaining residue on the surface-Hectares 2334524 1102976 2814745 1476932 480221 21% 373956 34% 
Sum of No tillage - Farms Reporting 3406 1208 4721 2187 1315 39% 979 81% 
Sum of No til/age - Hectares 408182 159635 1080613 520782 672431 165% 361147 226% 
Sum of Chemical weed control· Farms Reporting 1065 569 1534 870 469 44% 301 53% 
Sum of Chemical weed control· Hectares 42440 25366 80706 49037 38266 90% 23671 93% 
Sum of Tillage weed control - Farms Reporting 17041 8709 11490 5387 -5551 -33% -3322 -38% 
Sum of Tillage weed control - Hectares 946093 560054 591849 328385 -354244 -37% -231669 41% 
Tillage & chemical weed control· Farms Reporting 7322 4600 8237 4788 915 12% 188 4% 
Sum of Tillage & chemical weed control - Hectares 448082 300636 477106 319570 29024 6% 18934 6% 

Note: Shaded Indicates 1991 baseline data. tes data only available in the 1996 cens us year. 
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Table 16. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV 
Grasslands area. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA GRASSLANDS 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Total area of farms - Farms Reporting 30422 13427 28047 12825 -2375 -8% -602 -4% 
Sum of Total area of farms - Hectares 16266075 7206444 16252739 7243732 -13336 0% 37288 1% 
Sum of Winter wheat - Farms Reporting 3711 1351 387 243 -3324 -90% -1108 -82% 
Sum of Winter wheat - Hectares 284349 103961 33294 21325 -251055 -88% -82636 -79% 
Sum of Fall rye - Farms Reporting 2542 775 932 371 -161 0 -63% -404 -52% 
Sum of Fall rye - Hectares 120386 36143 45152 16435 -75234 -62% -19708 -55% 
Sum of Ali tame hay - Farms Reporting 8430 5143 9650 5902 1220 14% 759 15% 
Tame hay- Hectares 341640 231302 481424 292076 139784 41 % 60774 26% 
Forage seed to be harvested for seed- Farms Reporting 81 138 109 177 28 35% 39 28% 
Sum of Forage seed to be harvested for seed - Hectares 7037 6770 8897 10791 1860 26% 4021 59% 
Sum of Total area of vegetables - Farms Reporting 127 189 178 173 51 40% -16 -8% 
Sum of Total area of vegetables - Hectares 606 2561 1164 3761 558 92% 1200 47% 
Sum of Area land in crops - Farms Reporting 29115 12580 26129 11652 -2986 -10% -928 -7% 
Sum of Area land in crops - Hec tares 6967072 2997755 7474798 3188796 507726 7% 191041 6% 
Sum of Summerfallow - Farms Reporting 24722 8649 19472 6650 -5250 -21 % -1999 -23% 
Summerfallow - Hectares 3852504 1190525 3188513 910399 -663991 -17% -280126 -24% 
Sum of Cultivated Farms Reporting 53837 21229 45601 18302 -8236 -15% -2927 -14% 
Sum of Cultivated Hectares 10819576 4188280 10663311 4099195 -156265 -1% -89085 -2% 
Sum of Tame or seeded pasture - Farms Reporting 5785 3407 8391 4485 2606 45% 1078 32% 
Tame or seeded pasture Hectares 502988 277688 743164 407939 240176 48% 130251 47% 
Sum of Naturalland for pasture - Farms Reporting 15511 7233 15087 7232 -424 -3% -1 0% 
Naturalland for pasture Hectares 4596044 2542607 4408317 2497071 -187727 -4% -45536 -2% 
Sum of Total area ail other land - Farms Reporting 15614 7809 18408 9082 2794 18% 1273 16% 
Ali Other Land - Hectares 32911 7 197866 437950 239527 108833 33% 41661 21 % 

76 



1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA GRASSLANDS 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Area irrigated - Farms Reporting 2141 3641 2030 3553 -111 -5% -88 -2% 
Sum of Area irriga ted - Hectares 134679 40 1856 148268 432001 13589 10% 30145 8% 
Sum of Total cattle and ca Ives - Farms Reporting 12543 6923 12760 7343 217 2% 420 6% 
Sum of Total cattle and ca Ives - Number 1322378 1003108 1931584 1658097 609206 46% 654989 65% 
Sum of Sales of forest products - Farms Reporting 20 6 34 7 14 70% 17% 
Sum of Sales of forest products - Dollars 148802 6500 0 0 -1 48802 -100% -6500 -100°;' 
Sum of Crop rotation - Farms Reporting 3787 2974 20131 8685 16344 432% 5711 192% 
Sum of Win ter coyer crops - Farms Reporting 2247 1053 309 227 -1 938 -86% -826 -78% 
Sum of Contour cultivation • Farms Reporting 4561 191 2 2235 1005 -2326 -51% -907 -47% 
Sum of Strip-Cropping - Farms Reporting 10478 3053 5090 1496 -5388 -51% -1557 -51% 
Sum of Grassed waterways - Farms Reporting 3471 1239 2926 1050 -545 -16% -189 -15% 
Sum of Windbreaks or shelterbelts - Farms Reporting 5690 21 23 441 1 1736 -1 279 -22% -387 -18% 
Tillage incorporating residue into soil - Farms Reporting 17747 8492 14325 6714 -3422 -19% -1778 -21% 
Sum of Tillage incorporating residue into soil - Hectares 3817221 1748628 2985786 1348643 -831435 -22% -399985 -23% 
Tillage retaining residue on the surface FarmsReporting 8407 3562 9436 4293 1029 12% 731 21% 
Tillage retaining residue on the surface-Hectares 1914917 842453 2211498 1074066 296581 15% 231613 27% 
Sum of No tillage - Farms Reporting 5030 1346 6716 1818 1686 34% 472 35% 
Sum of No tillage - Hectares 973760 236276 1863164 484523 889404 91% 248247 105% 
Sum of Chemical weed control - Farms Reporting 2019 640 2389 763 370 18% 123 19% 
Sum of Chemical weed control - Hectares 186854 62153 310469 93799 123615 66% 31646 51% 
Sum of Tillage weed control - Farms Reporting 14170 5078 12154 3679 -2016 -14% -1 399 -28% 
Sum of Tillage weed control - Hectares 2144763 673 179 1841347 469294 -303416 -14% -203885 -30% 
Tillage & chemical weed control - Farms Reporting 10251 3285 7023 2787 -3228 -31% -498 -15% 
Sum of & chemical weed control - Hectares 1645701 466654 1033316 346551 -612385 -37% -120103 -26% 

data only available in the 1996 cens us year. 
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Table 17. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV Alberta 
Peace River and Grand Prairie Area. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA ALBERTA PEACE RIVER, GRAND 
PRAIRIE AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Total area of farms - Farms Reporting 5866 1313 5628 1068 -238 -4% -245 -19% 
Sum of Total area of farms - Hectares 2063889 405475 2094004 344204 30115 1% -61271 -15% 
Sum of Win ter wheat - Farms Reporting 71 19 16 3 -55 -77% -16 -84% 
Sum of Win ter wheat - Hectares 3046 622 0 0 -3046 -100% -622 -100% 
Sum of Fall rye - Farms Reporting 40 11 27 9 -13 -33% -2 -18% 
Sum of Fall rye - Hectares 0 0 0 0 0 0% 0 0% 
Sum of Ali tame hay - Farms Reporting 2562 564 3450 705 888 35% 141 25% 
Tame hay- Hectares 147720 25813 240805 39999 93085 63% 14186 55% 
Forage seed to be harvested for seed- Farms Reporting 843 96 713 125 -130 -15% 29 30% 
Sum of Forage seed to be harvested for seed - Hectares 54194 5597 61315 8272 7121 13% 2675 48% 
Sum of Total area of vegetables - Farms Reporting 19 4 26 4 7 37% 0 0% 
Sum of Total area of vegetables - Hectares 88 3 79 3 -9 -10% 0 0% 
Sum of Area land in crops - Farms Reporting 5520 1233 5233 998 -287 -5% -235 -19% 
Sum of Area land in crops - Hectares 1049447 202778 1193127 189386 143680 14% -13392 -7% 
Sum of Summerfallow - Farms Reporting 3583 823 1913 357 -1670 -47% -466 -57% 
Summerfallow - Hectares 261655 52673 126764 23068 -134891 -52% -29605 -56% 
Sum of Cultivated Farms Reporting 9103 2056 7146 1355 -1957 -21% -701 -34% 
Sum of Cultivated Hectares 1311102 255451 1319891 212454 8789 1% -42997 -17% 
Sum of Tame or seeded pasture - Farms Reporting 1551 361 2017 410 466 30% 49 14% 
Tame or seeded pasture Hectares 99927 15438 158348 30187 58421 58% 14749 96% 
Sum of Naturalland for pasture - Farms Reporting 2150 548 2358 516 208 10% -32 -6% 
Naturalland for pasture Hectares 332603 76019 331099 60578 -1504 0% -15441 -20% 
Sum of Total area ail other land - Farms Reporting 4729 1065 4665 912 -64 -1 % -153 -14% 
Ali Other Land - Hectares 320257 58566 284666 40986 -35591 -1 1 % -17580 -30% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA ALBERTA PEACE RIVER, GRAND ' 
PRAIRIE AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Area irrigated - Farms Reporting 25 5 69 16 44 176% 11 220% 
Sum of Area irrigated - Hectares 452 33 1368 853 916 203% 820 2485% 
Sum of Total cattle and ca Ives - Farms Reporting 1859 507 2271 483 412 22% -24 -5% 
Sum of Tota l cattle and calves - Number 122951 24768 264050 44056 141099 115% 19288 78% 
Sum of Sales of forest products - Farms Reporting 48 16 182 37 134 279% 21 131% 
Sum of Sales of forest products - Dollars 323546 82557 4705762 625211 4382216 1354% 542654 657% 
Sum of Crop rotation - Farms Reporting 3179 588 3637 658 458 14% 70 12% 
Sum of Winter cover crops - Farms Reporting 203 48 108 17 -95 -47% -31 -65% 
Sum of Contour cultivation - Farms Reporting 524 193 314 60 -210 -40% -133 -69% 
Sum of Strip-Cropping - Farms Reporting 146 46 60 18 -86 -59% -28 -61% 
Sum of Grassed waterways - Farms Reporting 1015 262 736 170 -279 -27% -92 -35% 
Sum of Windbreaks or shelterbelts - Farms Reporting 620 154 1219 231 599 97% 77 50% 
Tillage incorporating residue into soif - Farms Reporting 4200 924 3207 595 -993 -24% -329 -36% 
Sum of Tillage incorporating residue into soil - Hectares 774459 151363 553710 90248 -220749 -29% -61115 -40% 
Tillage retaining residue on the surface FarmsReporting 787 148 1223 233 436 55% 85 57% 
Tillage retaining residue on the surface-Hectares 164473 25429 274597 39787 11 0124 67% 14358 56% 
Sum of No tillage - Farms Reporting 196 36 331 62 135 69% 26 72% 
Sum of No tillage - Hectares 15490 2651 71974 12369 56484 365% 9718 367% 
Sum of Chemical weed control - Farms Reporting 95 19 172 43 77 81% 24 126% 
Sum of Chemical weed control - Hectares 5038 587 10402 3554 5364 106% 2967 505% 
Sum of Tillage weed control - Farms Reporting 1550 388 1013 168 -537 -35% -220 -57% 
Sum of Tillage weed control - Hectares 88190 20176 59832 8919 -28358 -32% -11257 -56% 
Tillage & chemical weed control - Farms Reporting 983 213 817 163 -166 -17% -50 -23% 
Sum of Tillage & chemical weed control - Hectares 63908 13998 56354 10092 -7554 -12% -3906 -28% 

Note: Shaded Indicates 1991 base/ine data. indicates data only available in the 1996 cens us year. 
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Table 18. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV Alberta 
Parkland/Boreal Transition area. 

Sum of Total area of farms - Farms Reporting 23100 10974 24665 10879 1565 7% -95 
Sum of Total area of farms - Hectares 5662463 3239898 5933859 3235205 271396 5% -4693 
Sum of Win ter wheat - Farms Reporting 151 53 59 25 -92 -61 % -28 
Sum of Winter wheat - Hectares 3860 2178 2028 1309 -1832 -47% -869 
Sum of Fall rye - Farms Reporting 449 260 242 194 -207 -46% -66 
Sum of Fall rye - Hectares 10954 8323 6563 6856 -4391 -40% -1467 
Sum of Ali tame hay - Farms Reporting 15114 5513 17793 6122 2679 18% 609 
Tame hay- Hectares 752247 213196 918177 268463 165930 22% 55267 
Forage seed to be harvested for seed- Farms Reporting 227 19 189 29 -38 -17% 10 
Sum of Forage seed to be harvested for seed - Hectares 8703 528 10204 1053 1501 17% 525 
Sum of Total area of vegetables - Farms Reporting 146 55 210 80 64 44% 25 
Sum of Total area of vegetables - Hectares 466 70 584 112 118 25% 42 
Sum of Area land in crops - Farms Reporting 20697 9963 20476 9321 -221 -1% -642 
Sum of Area land in crops - Hectares 2726324 1779516 2845153 1805323 118829 4% 25807 
Sum of Summerfallow - Farms Reporting 7387 5184 4276 3129 -3111 -42% -2055 
Summerfallow - Hectares 302316 308258 187707 181553 -114609 -38% -126705 
Sum of Cultivated Farms Reporting 28084 15147 24752 12450 -3332 -12% -2697 
Sum of Cultivated Hectares 3028640 2087774 3032860 1986876 4220 0% -100898 
Sum of Tame or seeded pasture - Farms Reporting 10567 4330 11575 4970 1008 10% 640 
Tame or seeded pasture Hectares 584131 242612 756057 347496 171926 29% 104884 
Sum of Naturalland for pasture - Farms Reporting 13581 6990 15811 7348 2230 16% 358 
Naturalland for pasture Hectares 1473617 674363 1614700 667746 141083 10% -6617 
Sum of Total area ail other land - Farms Reporting 17262 7971 20079 8621 2817 16% 650 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA ALBERTA PARKLAND1BOREAL 
-,. " 

TRANSITION AREA 
VARIABLE 1986 1996 NON-TARGET TARGET 
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Ali Other Land - Hectares 576077 235149 530244 233086 -45833 -8% -2063 -1% 
Sum of Area irriga ted - Farms Reporting 193 63 360 136 167 87% 73 116% 
Sum of Area irriga ted - Hectares 3965 1234 10513 4710 6543 165% 3476 282% 
Sum of Tota l cattle and calves - Farms Reporting 14613 6903 16061 7091 144.3 10% 188 3% 
Sum of Tota l cattle and calves - Number 1514432 687604 2202697 992469 688265 45% 304865 44% 
Sum of Sales of fores t products - Farms Reporting 173 15 688 57 515 298% 42 280% 
Sum of Sales of forest products - Dollars 680169 17410 13337478 1121844 12657309 1861°;' 1104434 6344°/1 
Sum of Crop rotation - Farms Reporting 10651 3487 12709 6739 2058 19% 3252 93% 
Sum of Winter cover crops - Farms Reporting 1022 538 377 166 -645 -63% -372 -69% 
Sum of Contour cultivation - Farms Reporting 1937 1467 1079 580 -858 -44% -887 -60% 
Sum of Strip-Cropping - Farms Reporting 609 367 344 159 -265 -44% -208 -57% 
Sum of Grassed waterways - Farms Reporting 3849 1476 2922 1085 -927 -24% -391 -26% 
Sum of Windbreaks or shelterbelts - Farms Reporting 3879 2049 5033 2072 11 54 30% 23 1% 
Tillage incorporating residue into soif - Farms Reporting 14891 7304 11952 5627 -2939 -20% -1677 -23% 
Sum of Tillage incorporating residue into soif - Hectares 1706030 122471 1 1258046 896491 -447984 -26% -328220 -27% 
Tillage retaining residue on the surface FarmsReporting 2666 1856 3477 2471 811 30% 615 33% 
Tillage retaining residue on the surface-Hectares 387259 384762 515561 504725 128302 33% 119963 31% 
Sum of No tillage - Farms Reporting 447 224 900 688 453 101% 464 207% 
Sum of No tillage - Hectares 27422 25255 158720 149398 131298 479% 124143 492% 
Sum of Chemical weed control - Farms Reporting 199 154 387 275 188 94% 121 79% 
Sum of Chemical weed control - Hectares 5695 5598 19710 13507 14015 246% 7909 141% 
Sum of Tillage weed control - Farms Reporting 3845 2520 2514 1572 -1 331 -35% -948 -38% 
Sum of Tillage weed control - Hectares 137412 140300 92855 82286 -44557 -32% -58014 -41% 
Tillage & chemical weed control - Farms Reporting 1520 1467 1562 1426 42 3% -41 -3% 
Sum of Tillage & chemical weed control - Hectares 66853 85636 75140 85759 8287 12% 123 0% 
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Table J 9. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV Alberta 
Grassland area. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA ALBERTA GRASSLAND AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 

l- I- l- I- Q) Q) 

LU LU LU LU Q) 2' Q) 01 
t:: <!:(!) (!) <!:(!) (!) 01 co 01 co 

0:: 0:: t:: ..t::: t:: ..t::: 00:: 00:: co Ü co Ü 
~ ~ ..t::: ..t::: <~ <~ ü '* ü '* 

Sum of Total area offarms - Farms Reporting 6280 7902 6363 8030 83 1% 128 2% 
Sum of Total area of farms - Hectares 3929821 4622386 3914818 4660261 -15003 0% 37875 1% 
Sum of Win ter wheat - Farms Reporting 1004 829 208 197 -796 -79% -632 -76% 
Sum of Win ter wheat - Hectares 94437 75444 16947 16647 -77490 -82% -58797 -78% 
Sum of Fall rye - Farms Reporting 570 459 204 215 -366 -64% -244 -53% 
Sum of Fall rye - Hectares 23839 23370 7891 10159 -15948 -67% -1 3211 -57% 
Sum of Ali tame hay - Farms Reporting 2405 3675 2923 4292 518 22% 617 17% 
Tame hay- Hectares 104886 180276 148119 215454 43233 41 % 35178 20% 
Forage seed to be harvested for seed- Farms Reporting 22 128 39 155 17 77% 27 21 % 
Sum of Forage seed to be harvested for seed - Hectares 2206 6357 3198 9691 992 45% 3334 52% 
Sum of Total area of vegetables - Farms Reporting 47 184 78 161 31 66% -23 -13% 
Sum of Total area of vegetables - Hectares 372 2553 980 3739 608 163% 1186 46% 
Sum of Area land in crops - Farms Reporting 5711 7210 5420 7003 -291 -5% -207 -3% 
Sum of Area land in crops - Hectares 1448752 1790770 1508102 1845525 59350 4% 54755 3% 
Sum of Summerfallow - Farms Reporting 3816 3863 2821 2993 -995 -26% -870 -23% 
Summerfallow - Hectares 610289 565413 457630 442118 -152659 -25% -123295 -22% 
Sum of Cultivated Farms Reporting 9527 11073 8241 9996 -1286 -13% -1077 -10% 
Sum of Cultivated Hectares 2059041 2356183 1965732 2287643 -93309 -5% -68540 -3% 
Sum of Tame or seeded pasture - Farms Reporting 1764 2439 2377 3092 613 35% 653 27% 
Tame or seeded pasture Hectares 142652 205735 224256 306324 81604 57% 100589 49% 
Sum of Naturalland for pasture - Farms Reporting 4036 4112 4244 4452 208 5% 340 8% 
Naturalland for pasture Hectares 1647453 1963324 1614060 1951889 -33393 -2% -11435 -1 % 
Sum of Total area ail other land - Farms Reporting 3475 4530 4284 5510 809 23% 980 22% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA ALBERTA GRASSLAND AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Ali Other Land - Hectares 80675 97141 110773 114406 30098 37% 17265 18% 
Sum of Area irrigated - Farms Reporting 796 3540 825 3475 29 4% -65 -2% 
Sum of Area irrigated - Hectares 64017 396221 75415 423572 11398 18% 27351 7% 
Sum of Total cattle and ca Ives - Farms Reporting 3718 4475 4060 5054 342 9% 579 13% 
Sum of Total cattle and ca Ives - Number 537893 815113 838528 1410734 300635 56% 595621 73% 
Sum of Sales of forest products - Farms Reporting 6 6 20 5 14 233% -1 -17% 
Sum of Sales of forest products - Dollars 0 6500 0 0 0 0% -6500 100°/r 
Sum of Crop rotation - Farms Reporting 1066 2208 3552 4767 2486 233% 2559 116% 
Sum of Winter cover crops - Farms Reporting 687 770 121 172 -566 -82% -598 -78% 
Sum of Contour cultivation - Farms Reporting 659 760 378 500 -281 -43% -260 -34% 
Sum of Strip-Cropping - Farms Reporting 1846 1759 932 1009 -91 4 -50% -750 -43% 
Sum of Grassed waterways - Farms Reporting 849 741 783 650 -66 -8% -91 -12% 
Sum of Windbreaks or shelterbelts - Farms Reporting 950 1109 975 1032 25 3% -77 -7% 
Tillage incorporating residue into soil - Farms Reporting 3577 4853 2853 4042 -724 -20% -811 -17% 
Sum of Tillage incorporating residue into soil - Hectares 838200 1021601 636189 825096 -202011 -24% -196505 -19% 
Tillage retaining residue on the surface FarmsReporting 1677 1979 1956 2280 279 17% 301 15% 
Tillage retaining residue on the surface-Hectares 442829 520828 537961 612962 95132 21% 92134 18% 
Sum of No tillage - Farms Reporting 520 521 734 702 214 41% 181 35% 
Sum of No tillage - Hectares 79951 96966 193686 185984 113735 142% 89018 92% 
Sum of Chemical weed control - Farms Reporting 289 304 346 359 57 20% 55 18% 
Sum of Chem;cal weed control - Hectares 29633 38190 54191 50448 24558 83% 12258 32% 
Sum of Tillage weed control - Farms Reporting 2023 2122 1636 1644 -387 -19% -478 -23% 
Sum of Tillage weed control - Hectares 334057 299071 255926 226443 -78131 -23% -72628 -24% 
Tillage & chemical weed control - Farms Reporting 1497 1383 1164 1274 -333 -22% -109 -8% 
Sum of Tillage & chemical weed control - Hectares 218027 203372 144131 164472 -73896 -34% -38900 -19% 

indicates data only available in the 1996 cens us year. 
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Table 20. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV Manitoba 
Parkland/Boreal T ransition a rea. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA MANITOBA PARKLANDIBOREAL 
TRANSITION AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 

f- f- f- f- CD CD 
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Sum of Total area of farms - Farms Reporting 20232 2486 18353 2116 -1879 -9% -370 -1 5% 
Sum of Total area of farms - Hectares 5703732 740849 5727722 720722 23990 0% -20127 -3% 
Sum of Winter wheat - Farms Reporting 424 30 149 24 -275 -65% -6 -20% 
Sum of Winter wheat - Hectares 21478 1192 9457 891 -12021 -56% -301 -25% 
Sum of Fall rye - Farms Reporting 830 27 655 55 -175 -21% 28 104% 
Sum of Fall rye - Hectares 26892 612 29105 1290 2213 8% 678 111% 
Sum of Ali tame hay - Farms Reporting 9170 968 10458 1249 1288 14% 281 29% 
Tame hay- Hectares 385088 29371 513395 52816 128307 33% 23445 80% 
Forage seed to be harvested for seed- Farms Reporting 231 10 175 9 -56 -24% -1 -10% 
Sum of Forage seed to be harvested for seed - Hectares 8271 314 6381 305 -1890 -23% -9 -3% 
Sum of Total area of vegetables - Farms Reporting 186 9 265 7 79 42% -2 -22% 
Sum of Total area of vegetables - Hectares 1238 0 1869 5 631 51 % 5 NA 
Sum of Area land in crops - Farms Reporting 18305 2327 16129 1969 -2176 -12% -358 -15% 
Sum of Area land in crops - Hectares 3563942 478460 3672657 486352 108715 3% 7892 2% 
Sum of Summerfallow - Farms Reporting 8171 1260 5479 908 -2692 -33% -352 -28% 
Summerfallow - Hectares 343261 56437 234404 40507 -108857 -32% -15930 -28% 
Sum of Cultivated Farms Reporting 26476 3587 21608 2877 -4868 -18% -710 -20% 
Sum of Cultivated Hectares 3907203 534897 3907061 526859 -142 0% -8038 -2% 
Sum of Tame or seeded pasture - Farms Reporting 4549 498 5092 650 543 12% 152 31 % 
Tame or seeded pasture Hectares 200459 15039 257953 23650 57494 29% 8611 57% 
Sum of Naturalland for pasture - Farms Reporting 10139 1590 10170 1345 31 0% -245 -15% 
Natural land for pasture Hectares 1143922 107113 1110848 93351 -33074 -3% -13762 -13% 
Sum of Total area ail other land - Farms Reporting 14445 1874 14844 1824 399 3% -50 -3% 
Ali Other Land - Hectares 452150 83800 451859 76861 -291 0% -6939 -8% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA MA NI TOSA PARKLANDISORÈAL 
TRANSITION AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Area irrigated - Farms Reporting 231 15 389 13 158 68% -2 -13% 
Sum of Area irrigated - Hectares 7846 1619 11046 0 3200 41% -1619 -100% 
Sum of Total cattle and calves - Farms Reporting 10087 1289 9464 1191 -623 -6% -98 -8% 
Sum of Total cattle and calves - Number 810293 83802 997331 105974 187038 23% 22172 26% 
Sum of Sales of forest products - Farms Reporting 90 7 131 9 41 46% 2 29% 
Sum of Sales of forest products - Dollars 461987 0 483381 10085 21394 5% 10085 NA 
Sum of Crop rotation - Farms Reporting 61 88 672 11 587 1593 5399 87% 921 137% 
Sum of Win ter coyer crops - Farms Reporting 1397 105 191 26 -1206 -86% -79 -75% 
Sum of Contour cultivation - Farms Reporting 2294 297 1057 145 -1237 -54% -152 -51% 
Sum of Strip-Cropping - Farms Reporting 921 59 355 27 -566 -61% -32 -54% 
Sum of Grassed waterways - Farms Reporting 2260 407 1792 321 -468 -21% -86 -21% 
Sum of Windbreaks or shelterbelts - Farms Reporting 4395 364 3777 382 -618 -14% 18 5% 
Tif/age incorporating residue into soif - Farms Reporting 11 977 1572 9908 1207 -2069 -17% -365 -23% 
Sum of Tillage incorporating residue into soil - Hectares 219641 6 304233 2028738 251642 -167678 -8% -52591 -17% 
Tillage retaining residue on the surface FarmsReporting 4708 646 4252 625 -456 -10% -21 -3% 
Tillage retaining residue on the surface-Hectares 9741 28 145281 862560 141072 -111568 -11% -4209 -3% 
Sum of No tillage - Farms Reporting 1465 169 1477 278 12 1% 109 64% 
Sum of No tillage - Hectares 177544 18756 287619 44896 110075 62% 26140 139% 
Sum of Chemical weed control - Farms Reporting 180 30 339 58 159 88% 28 93% 
Sum of Chemical weed control - Hectares 4939 533 12657 2205 7718 156% 1672 314% 
Sum of Tillage weed control - Farms Reporting 3975 681 3320 531 -655 -16% -150 -22% 
Sum of Tillage weed control - Hectares 152303 28852 139677 24560 -12626 -8% -4292 -15% 
Tillage & chemical weed control - Farms Reporting 1283 292 2047 370 764 60% 78 27% 
Sum of Tillage & chemical weed control - Hectares 44782 10029 79550 13741 34768 78% 3712 37% 

dicates data only available in the 1996 cens us year. 
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Table 21. Agricultural Census Data for comparison between targeted and non-targeted landscapes within the PHJV 
Saskatchewan Parkland/Boreal Transition area. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA SASKATCHEWAN 
PARKLANDIBOREAL TRANSITION AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Total area of farms - Farms Reporting 21369 11839 19358 10553 -2011 -9% -1286 -11 % 
Sum of Total area of farms - Hectares 7430204 4079206 7400374 4061320 -29830 0% -17886 0% 
Sum of Win ter wheat - Farms Reporting 1755 493 260 126 -1495 -85% -367 -74% 
Sum of Win ter wheat - Hectares 74354 24387 15899 10001 -58455 -79% -14386 -59% 
Sum of Fall rye - Farms Reporting 879 365 578 271 -301 -34% -94 -26% 
Sum of Fall rye - Hectares 25435 10253 20932 10328 -4503 -18% 75 1% 
Sum of Ali tame hay - Farms Reporting 8120 3462 9245 4207 1125 14% 745 22% 
Tame hay- Hectares 313645 105334 479853 172233 166208 53% 66899 64% 
Forage seed to be harvested for seed- Farms Reporting 555 86 421 66 -134 -24% -20 -23% 
Sum of Forage seed to be harvested for seed - Hectares 23264 3369 24192 4929 928 4% 1560 46% 
Sum of Total area of vegetables - Farms Reporting 56 27 121 43 65 116% 16 59% 
Sum of Total area of vegetables - Hectares 105 24 218 53 113 108% 29 121 % 
Sum of Area land in crops - Farms Reporting 20488 11429 18268 10048 -2220 -11 % -1381 -12% 
Sum of Area land in crops - Hectares 4235384 2296865 4541503 2467360 306119 7% 170495 7% 
Sum of Summerfallow - Farms Reporting 15409 8946 10540 6491 -4869 -32% -2455 -27% 
Summerfallow - Hectares 1108434 662306 742784 474934 -365650 -33% -187372 -28% 
Sum of Cultivated Farms Reporting 35897 20375 28808 16539 -7089 -20% -3836 -19% 
Sum of Cultivated Hectares 5343818 2959171 5284287 2942294 -59531 -1% -16877 -1 % 
Sum of Tame or seeded pasture - Farms Reporting 4997 2497 6201 3298 1204 24% 801 32% 
Tame or seeded pasture Hectares 303966 120892 412318 187243 108352 36% 66351 55% 
Sum of Naturalland for pasture - Farms Reporting 11101 6538 10343 5916 -758 -7% -622 -10% 
Natural land for pasture Hectares 1159815 664479 1117187 589354 -42628 -4% -75125 -11 % 
Sum of Total area ail other land - Farms Reporting 15538 8650 15655 8443 117 1% -207 -2% 
Ali Other Land - Hectares 621818 334662 586584 342430 -35234 -6% 7768 2% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA SASKATCHEWAN 
PARKLANDIBOREAL TRANSITION AREA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Area irrigated - Farms Reporting 149 45 228 100 79 53% 55 122% 
Sum of Area irriga ted - Hectares 6009 1563 12037 3602 6028 100% 2039 130% 
Sum of Total cattle and ca Ives - Farms Reporting 9360 5460 8806 5018 -554 -6% -442 -8% 
Sum of Total cattle and calves - Number 666687 385002 861430 494368 194743 29% 109366 28% 
Sum of Sales of fores t products - Farms Reporting 115 17 218 32 103 90% 15 88% 
Sum of Sales of fores t products - Dollars 964982 17102 3873222 488901 2908240 301% 471799 2759% 
Sum of Crop rotation - Farms Reporting 6509 2703 15033 8632 8524 131% 5929 219% 
Sum of Winter coyer crops - Farms Reporting 1042 551 260 107 -782 -75% -444 -81% 
Sum of Contour cultivation - Farms Reporting 3076 2065 1158 686 -1 918 -62% -1379 -67% 
Sum of Strip-Cropping - Farms Reporting 1623 756 527 260 -1096 -68% -496 -66% 
Sum of Grassed waterways - Farms Reporting 2753 1212 1955 849 -798 -29% -363 -30% 
Sum of Windbreaks or shelterbelts - Farms Reporting 3352 1610 3235 1453 -117 -3% -157 -10% 
Tillage incorpora ting residue into soil - Farms Reporting 14965 8742 11223 6337 -3742 -25% -2405 -28% 
Sum of Tillage incorporating residue into soil - Hectares 2896618 1682801 2018299 1162182 -878319 -30% -520619 -31% 
Tillage retaining residue on the surface FarmsReporti ng 4669 2756 6495 3854 1826 39% 1098 40% 
Tillage retaining residue on the surface-Hectares 973137 572933 1436624 831135 463487 48% 258202 45% 
Sum of No tillage - Farms Reporting 1494 815 2344 1221 850 57% 406 50% 
Sum of No tillage - Hectares 203216 11 5624 634274 326488 431058 212% 210864 182% 
Sum of Chemical weed control - Farms Reporting 686 385 808 537 122 18% 152 39% 
Sum of Chemical weed control - Hectares 31 806 19235 48339 33325 16533 52% 14090 73% 
Sum of Tillage weed control - Farms Reporting 922 1 5508 5656 3284 -3565 -39% -2224 -40% 
Sum of Tillage weed control - Hectares 656378 390902 359317 221539 -297061 -45% -169363 -43% 
Tillage & chemical weed control - Farms Reporting 4519 2841 4628 2992 109 2% 151 5% 
Sum of Tillage & chemical weed control - Hectares 336447 204971 322416 220070 -14031 -4% 15099 7% 

indicates da ta only available in the 1996 cens us year. 

87 

••••••••••••••••••••••••• ••••••• ••••• 



••••••••••••••••••••••••••••••••••••••••••• 
Table 22. Agricul tura l Census Data for compa rison between targeted and non-targeted landscapes within the PHJV 
Saskatchewan Grassland area. 

1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA SASKATCHEWAN GRASSLAND 
A REA 

VARIABLE 1986 1996 NON-TARGET TARGET 

1-. 1-. 1-. 1-. Cl) Cl) 

lJJ lJJ lJJ lJJ Cl) 
tJ) 

Cl) 
tJ) 

s::: s::: 
~(!) (!) ~(!) (!) tJ) C\'l tJ) C\'l 

a:: a:: s::: ..s::: s::: ..s::: o a:: o a:: C\'l ü C\'l ü 
<~ ~ <~ ~ <5 '* <5 '* 

Sum of Total area of farms - Farms Reporting 24142 5525 21684 4795 -2458 -10% -730 -13% 
Sum of Total area of farms - Hectares 12336254 2584058 12337921 2583471 1667 0% -587 0% 
Sum of Win ter wheat - Farms Reporting 2707 522 179 46 -2528 -93% -476 -91 % 
Sum of Win ter wheat - Hectares 189912 28517 16347 4678 -173565 -91 % -23839 -84% 
Sum of Fall rye - Farms Reporting 1972 316 728 156 -1244 -63% -160 -51% 
Sum of Fall rye - Hectares 96547 12773 37261 6276 -59286 -61 % -6497 -51 % 
Sum of Ali tame hay - Farms Reporting 6025 1468 6727 1610 702 12% 142 10% 
Tame hay- Hectares 236754 51026 333305 76622 96551 41 % 25596 50% 
Forage seed to be harvested for seed- Farms Reporting 59 10 70 22 11 19% 12 120% 
Sum of Forage seed to be harvested for seed - Hectares 4831 413 5699 1100 868 18% 687 166% 
Sum of Total area of vegetables - Farms Reporting 80 5 100 12 20 25% 7 140% 
Sum of Total area of vegetables - Hectares 234 8 184 22 -50 -21 % 14 175% 
Sum of Area land in crops - Farms Reporting 23404 5370 20709 4649 -2695 -12% -721 -13% 
Sum of Area land in crops - Hectares 5518320 1206985 5966696 1343271 448376 8% 136286 11% 
Sum of Summerfallow - Farms Reporting 20906 4786 16651 3657 -4255 -20% -1 129 -24% 
Summerfallow - Hectares 3242215 625112 2730883 468281 -511332 -16% -156831 -25% 
Sum of Cultivated Farms Reporting 44310 10156 37360 8306 -6950 -16% -1850 -18% 
Sum of Cultivated Hectares 8760535 1832097 8697579 1811552 -62956 -1 % -20545 -1% 
Sum of Tame or seeded pasture - Farms Reporting 4021 968 6014 1393 1993 50% 425 44% 
Tame or seeded pasture Hectares 360336 71953 518908 101615 158572 44% 29662 41 % 
Sum of Natural land for pasture - Farms Reporting 11475 3121 10843 2780 -632 -6% -341 -11 % 
Naturalland for pasture Hectares 2948591 579283 2794257 545182 -154334 -5% -34101 -6% 
Sum of Total area ail other land - Farms Reporting 12139 3279 14124 3572 1985 16% 293 9% 
Ali Other Land - Hectares 248442 100725 327177 125121 78735 32% 24396 24% 
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1986-1996 CHANGE COMPARISON TARGET AND NON-TARGET, PHJV AREA SASKATCHEWAN GRASSLAND 
A REA 

VARIABLE 1986 1996 NON-TARGET TARGET 
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Sum of Area irrigated - Farms Reporting 1345 101 1205 78 -140 -10% -23 -23% 
Sum of Area irrigated - Hectares 70662 5635 72853 8429 2191 3% 2794 50% 
Sum of Total cattle and calves - Farms Reporting 8825 2448 8700 2289 -125 -1% -159 -6% 
Sum of Total cattle and calves - Number 784485 187995 1093056 247363 308571 39% 59368 32% 
Sum of Sales of forest products - Farms Reporting 14 0 14 2 0 0% 2 NA 
Sum of Sales of forest products - Dollars 148802 0 0 0 -148802 -100% 0 0% 
Sum of Crop rotation - Farms Reporting 2721 766 16579 3918 13858 509% 3152 411% 
Sum of Win ter cover crops - Farms Reporting 1560 283 188 55 -1372 -88% -228 -81% 
Sum of Contour cultivation - Farms Reporting 3902 1152 1857 505 -2045 -52% -647 -56% 
Sum of Strip-Cropping - Farms Reporting 8632 1294 4158 487 -4474 -52% -807 -62% 
Sum of Grassed waterways - Farms Reporting 2622 498 2143 400 -479 -18% -98 -20% 
Sum of Windbreaks or shelterbelts - Farms Reporting 4740 1014 3436 704 -1304 -28% -310 -31% 
Tillage incorporating residue into soil - Farms Reporting 14170 3639 11472 2672 -2698 -19% -967 -27% 
Sum of Tillage incorporating residue into soil - Hectares 2979021 727027 2349597 523547 -629424 -21% -203480 -28% 
Tillage retaining residue on the surface FarmsReporting 6730 1583 7480 2013 750 11% 430 27% 
Tillage retaining residue on the surface-Hectares 1472088 321625 1673537 461104 201449 14% 139479 43% 
Sum of No tillage - Farms Reporting 4510 825 5982 1116 1472 33% 291 35% 
Sum of No tillage - Hectares 893809 139310 1669478 298539 775669 87% 159229 114% 
Sum of Chemical weed control - Farms Reporting 1730 336 2043 404 313 18% 68 20% 
Sum of Chemical weed control - Hectares 157221 23963 256278 43351 99057 63% 19388 81% 
Sum of Tillage weed control - Farms Reporting 12147 2956 10518 2035 -1629 -13% -921 -31% 
Sum of Tillage weed control - Hectares 1810706 374108 1585421 242851 -225285 -12% -131257 -35% 
Tillage & chemical weed control - Farms Reporting 8754 1902 5859 1513 -2895 -33% -389 -20% 
Sum of & chemical weed control - Hectares 1427674 263282 889185 182079 -538489 -38% -81 203 -31% 

data only available in the 1996 cens us year. 
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