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1. INTRODUCflON 

The Lands Directorate of Environment Canada approached Statistics Canada in \lay 
1984 for assistance in a survey of rural land use in Canada. The main purpose of this 

survey is to monitor changes in rural land use across Canada by measuring the changes 
between 10 categories of land activities and between 8 categories of land cover that 

have occurred over a period of time. The list of activity classes and cover classes is 
given in Appendix A. 

As a first stage in the development of a full scale survey, a feasibility study was 
conducted in the spring of 1984 in Sub-Provincial Area (SPA) 1  4A of Alberta and in 
SPA 2 of New Brunswick using 94 segments of land that were sampled for the 1983 
National Farm Survey (NFS) 2  for which remotely sensed (satellite) data had been 
collected. This study helped in improving methods of measuring change in land use 
from photographs at two time points. 

The second stage of this project was a pilot survey conducted in Manitoba in the 
summer of 1984. The objective of this survey was to identify potential problems in 
different stages of the survey: in data collection, data processing and estimation 
procedures, and the adequacy of the sample design for measuring relative and absolute 
changes3 . 

This document gives a description of the sample design and estimation procedures 
for the pilot survey and also presents the estimates of change and level 4  from that 
survey along with their coefficients of variation (C.V.). Tables of sample sizes needed 
for different desired levels of C.V. are given based on the results of the pilot survey. 

A SPA was defined as a crop district or a group of neighbouring similar crop districts, for 
the purposes of the NFS. 

2 The NFS is an annual probability survey of farms conducted by Statistics Canada. Part of 
the sample for this survey consists of a sample of area segments. 

3 Relative change = ratio of areas under a given category, at two time points. 
Absolute change = area changed (in hectares) between categories and time points 

Level estimate = estimate of the area under a given category for one time point only (in 
this survey, 1984 only). 
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2. SAMPLING DESIGN 

A stratified two-stage sample of segments of land was selected; the first-stage Units 
were 1981 Census EAS5  and the second-stage units were segments of land within EAs. 

2.1 Sampling Frame 

For the purpose of the NFS, Manitoba was divided into 6 sub-provincial areas. 
The target population for this pilot survey was restricted, due to cost constraints, 
to all 1981 EAs of Manitoba in the sub-provincial areas covered by the NFS 

sampling frame excluding SPA 3, SPA 4 and crop district 1 of SPA I (NFS 

sampling frame covered all agricultural areas of Manitoba). The metropolitan 
areas of Winnipeg and Brandon were also excluded. On the other hand, some EAs 
in the Northern regions of the province that are not in the NFS sampling frame 
were included in the target population of the pilot survey because this survey 
intended to measure change in rural land use of non-agricultural areas also. 

2.2 Stratification 

The sampling frame was stratified according to two characteristics: firstly by 
census division to ensure a good geographical spread of the units; and secondly, by 
two broad activity types: agricultural and non-agricultural land. No further 
details on activity classes or cover classes at the EA level were available from 
the Census to allow a more detailed breakdown. Hence, a stratum was defined as 
the intersection of a census division and type of EA (agricultural or non-
agricultural)6 . 

2.3 Samole Size and Allocation 

An initial sample size of 300 EAs was fixed because of cost constraints. The 
300 EAs were allocated to the strata proportional to the number of EAs in the 
population in each stratum. A little more than one-fourth of the sample units 
were in non-agricultural EAs. 

5 EA = Enumeration Area is an area of land with clearly identifiable boundaries that was 
assigned to one Census representative for enumeration during the Census. The size 
of an EA is based on the population (number of persons) living within its boundaries. 

6 An agricultural EA is one that had the Headquarters of at least one farm located within 
its boundaries at the time of the 1981 Census of Aricu1ture. 
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2.4 Sarnole Selection 

Within each stratum, the allocated number of EAs (first-stage units) were 

selected by  systematic sampling with the frame previously arranged by order of 

contiguous EAs. As an EA covers a very large area of land, it was decided to 

subsample within selected EAs. Therefore, each sampled EA was partitioned into 

segments of land of 3 sections each, using maps, and one or more segments 
(second-stage units) per EA were drawn by simple random sampling. The criterion 

used for subsampling was 1 segment selected for each 30 or less segments in the 
EA. The number of segments into which an EA is divided depends on the area of 
the EA. 

In the agricultural strata, the sample was selected according to the Kish and 

Scott method7  so as to retain as many sampled EAs from the 1984 NFS as 
possible, without changing the desired probabilities of selection within strata. By 
the use of EAs already selected for NFS, we were able to avoid segmenting too 
many EAs, a procedure which is costly and time-consuming. 

As a result of stratification and sample allocation, a total of 297 EAs were 
selected from 26 strata and a total subsample of 349 segments were drawn from 
those 297 EAs. Table I of Appendix B gives the population and sample sizes per 
strata in terms of EAs as well as the number of segments selected. 

2.5 Modifications to the Target Pooulation and Sam7le Sizes 

Additional modifications to the target population after sample selection were 
made by Environment Canada and Canadian Centre for Remote Sensing (CCRS), 
prior to flying the segments. Cost and practical constraints made it necessary to 
further reduce the sample size to approximately 220 segments, chosen in regions 
where changes had most likely occurred between 1970 and 1984. As a result, 
census divisions 6, 16 and 21 were excluded from the target population as no 

segments in these census divisions were flown. Note that this subsample of 220 

segments selected by Environment Canada and CCRS is not a random subsample 
of the initial sample. 

7 Kish, L., Scott, A. (1971), "Retaining Units after Changing Strata and Probabilities", 
Journal of the American Statistical Association, 66, pp. 461-470. 
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For approximately 150 segments out of 220, there were 1970 aerial photographs 

available for estimating change. Therefore, the sample sizes, prior to flying in 

terms of the number of segments (second-stage units), were 220 segments for 

estimates of level and 150 segments for estimates of change. 

3. NON-RESPONSE AND STRATA COLLAPSING 

After flying there were a few segments with no data available because of cloud 

cover or because the wrong location had been photographed. No imputation was 

performed on those missing segments as it was felt that no information closely related 

to land use was available from other or previous surveys. Therefore, the weights of 

the remaining segments in strata where there was non-response were adjusted at both 

stages of the design to account for missing segments. 

The resulting total sample size to be used in the estimation of level was reduced to 

176 EAs and 206 segments. For the estimation of change between 1970 and 1984, the 

total number of EAs and segments available were 123 and 141 respectively. A 

breakdown by strata of the number of EAs and segments used in the estimation of 

level and of change is given in table 2 of Appendix B. 

No estimation was possible in some strata because of lack of sampled units flown. 

They are: 

a)for estimates of change between 1970 and 1984: strata 5, 6, 8, 17, 18, 24, 25 and 

26; 

and 

b)for 1984 estimates of level: strata 5, 6, 17, 18, 25 and 26. 

For a few other strata, although it was possible to calculate totals for both change 

and level estimates, we could not calculate estimates of variance. For these strata, 

an asterisk is indicated beside the number of EAs in table 2. To calculate estimates of 

variance, a minimum number of two units per stratum is necessary. Therefore, for 

variance calculation purposes, we needed to collapse neighbouring strata in order to 

get this minimum number of units. As in this survey a stratum is a combination of a 

census division and a type of land (agricultural/non agricultural), the collapsing was 

done by grouping strata ofthe same type and of neighbouring census divisions. The 
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grouping is indicated by arrows in tabLe 2. For estimation of change, strata 2 and 10 
were grouped and stratum 14 was grouped with stratum 12. For estimation of level, 

only one grouping was done, stratum 8 with stratum 16. 

4. DESCRIPTION OF THE DATA COLLECTED 

For each segment for which a 1970 photograph was available, the area (in hectares) 

under each activity class (or cover class) was measured on the 1984 photograph. Then, 
the 1970 photograph was examined and if a change of activity (or cover) had occurred 
in a section of the segment, that changed area was then measured and the 1970 type of 
activity (or cover) was noted. Therefore, a set of three items of data were reported 

for each section of a segment. They were the 1970 activity (cover) code, the 1984 
activity (cover) code and area measured, and were accompanied by identification 
information. 

For those segments used in the estimation of level only and for which no 1970 
photograph was available, only the 1984 activity (cover) class and total area under that 

class were collected. Hence, the first data item was given the 1970 code for total 
(code 11). 

The data collected for each segment can be viewed in a pair of two-way tables, one 
table for activity classes and the other one for cover classes. The rows correspond to 
1970 activity/cover classes and the columns to 1984 activity/cover classes. Each set 
of data for a section can be related to a cell in the table, the first data item being the 
line number and the second data item, the column number. Finally, the cell contains 
the area measured in the section (see example on next page). 

For those segments used in the estimation of change, the cells on the diagonal of the 
table, contain areas for which no change has occurred between 1970 and 1984 whereas 
the off-diagonal cells give areas for which change occurred between 1970 and 1984. 
For instance, x hectares went from class a in 1970 to class b in 1984 (a different from 
b). For the segments used for estimation of level, only the last row of the table (the 
1970 total) is used. 



EXAM PLE 
Table of Activity Classes 

for Segment with LUSlD62fl4 and NFSID=605-207-103 

1984 Activity Classes 

1984 
1970N... 1 2 3 4 5 6 7 8 9 jio Total 

1 81.6  81.6 

2  51.3  51.3 

3 
4  71.8  71.8 

5 20.5  5.5  26.0 

6  39.2  39.2 

7 

ii.:  

10  
r 

8.9 

Total 102.1 123.1 44.7 11.3 8.9 290.1 
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EDIT PROCEDURES 

Once the data had been transferred to Statistics Canada, a few simple edits were 

performed on them. The first edits checked for invalid identification information 

(wrong map number or segment number). Then, a manual verification was done on 

segments located in small rural towns and villages. The total area and the shape of 

the segment interpreted were checked against those given by topographic maps or 

town plans. This allowed detection of errors of incomplete coverage, of wrong 

location or of problems with boundaries. 

For each table of a segment, the final automated edit checked that, the sum over 

the rows was equal to the area recorded in the total line. This was done for each 

column in the table. 

ESTIMATION PROCEDURES 

Several estimates were calculated from the data collected. Two different estimates 

were produced to measure change in land use from the 141 segments for which 1970 

and 1984 photographs were available. These were an estimate of absolute change and 

an estimate of relative change. 

Estimates of level were derived from the larger sample of 206 segments, i.e., 

estimates of total area of land under each activity/cover class in 1984 in the target 

population. 

In the following pages, estimation formulas used for calculating these estimates and 

their estimated coefficients of variation (cv) are given along with a brief description 

of the calculation steps. 

6.1 Estimates of Absolute Change 

These estimates are totals calculated for each cell of the activity (or cover) 

table. For a given cell (a, b), the estimate is obtained in two steps. Firstly, we 

take the sum over all segments in the same EA of the weighted area (weighted by 

the raising factor for the EA) reported for that cell. Therefore, the same table 

that was 'built' at the segment level is built at the EA level. Secondly, we sum 



6.1.2 Estimated Coefficient of Variation of '(a,b) 

Estimated variance of '?(a,b) = v (?(a)b)) 

Nh 	
_)2 

hzl n 	 j=1 

(p. 33, Des Raj; assuming the 

first-stage units were 

selected with replacement 

(see section 7)) 

mhl Mhj 	(a,b) 
where 	E 	y 

j1 m 	h i j ni 

n h  hi 
andyh 	= 

	

i=1 	n 

and coefficient of variation of ?(a,b) = cv((a,b)). /v(Y(ab)) 

6.2 Estunates ot Re1tice Cn 

These estimates are ratios of the total area unuer class a n 19t uv tt[ 

under the same class in 1970. They give an idea of the percentage of increase or 

decrease of the area for a given class between two time points. The numerator 
and the denominator are respectively the estimates of the total line and of tte 

total column from the tables of estimates of absolute change. 

Des Raj, (1968), Sampling Theory, McGraw-Hill, New-York, 302 pages. 



the weighted area (this time weighted by the raising factor for the stratum) 

reported under the given cell over all EAs in a stratum and then over all strata. 

Then, we obtain an estimate of the area of land changing from use a in 1970 to 

use b in 193. The notation used in the following formulas is explained as it is 

used. 

6.1.1 Estimate of Total 

(a,b) 	total area under class a in 1970 and class b in 1984. 

a and b = I to 10 for activity tables 

a and b = I to 15 for cover classes (not grouped) 

or 	= I to 8 for grouped cover classes 

	

H 	h 	
i 	(a,b) 

	

h=I 	i=1 n h 	
1 Mh'hij 

segment level 

EA 1vel 

stratum level 

target population estimate 

	

where h 	represents a stratum 	h=I, ... F-I 

	

i 	represents an EA 	i=1, 	nh 

represents a segment 	j=1, ... mhi 

(ab) = area in cell (a,b) for segment j in 1th  EA in stratum h. 

	

Mh1 	= total number of segments in ith  EA in stratum h 

	

mhi 	number of selected segments in 1th  Ei\ in stratum h 

	

Nh 	= total number of EAs in stratum h 

	

nh 	= number of selected EAs in stratum h 
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6.2.1 Ratio Estimate 1 

?(Total, a) = total area under class a in 1984 

1-I 	h Nh 	'%i 	(Total,a) 

	

- 	_y 
h=1 i=1 	n 1 	j=1 rr 	hij 

(a, Total) =  total area under class a in 1970 

	

HhN 
	

%i •M. 	(a.Total) 

h=l i=1 
	

j=1 rn 	 hij 

and 1 a 	ç(Totai, a) 
'(a, Tota[) 

6.2.2 Estrnateo Coefticint of Variation of 

Estnnated variance of 

I 	[ 	(Total, a) 	a 2 	(a, Tota') 

( (a Total))2 L 
a 

- 2 ( 	) 	
( (Total a) ,  ?( a, Total))1 
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with v(c'(Total, a))  and v('?(a, Total))  calculated as in 6.1.2 

and cov('TOtal, a)) '?(a,  Total)) 

2 

	

H Nh 	h 	(Total,a) 	(.a,Total) 

	

h:1 nh 	nh_l) 	i=l 	hi 	hi 

n 	 n h 	(a,Total) 	h 	(Total,a) 
9 	 : 	9 

- 	i=lhi 	(i=1 	hi 

Hence, CV(Ra) 
= IV (Ra) 

fta  

6.3 Estimates of Level for 1984 

These estimates are derived from the total number of segments flown in 1984 

(206 segments). They are calculated for the cells (Total, a), i.e. f or the cells of 

the total line only. The formulas are identical to the ones used for estimates of 

absolute change except for the numbers mhi  and  nh  which have been adjusted to 
account for the additional segments and EAs in the sample. 

6.3.1 	Estimates of Total 

(Total, a) 	H % Nb Ni \ 	(Total, a) 
y 

84 	h=l 	i=l 	n hi'. 	j1 rr 	hij 

where 	= total number of selected segments flown in 1984 in ith  EA in 
stratum h. 

and nh 	= number of selected EM in stratum h flown in 1984. 
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6.3.2 	Estimated Coefficient of Variation of (Total, a) 84 

Same formula as 6.1.2 but replacing mhj by qiand rih by 

NOTES ON VARIANCE CALCULATION 

The estimates of variance used for the calculation of the estimated coefficients of 
variation and provided in the preceding pages were based on the assumption that the 
first stage design was simple random sampling with replacement. As a matter of fact, 
it would be almost impossible to calculate the variance according to a two-stage 
design because only one segment was selected in most EAs. That does not allow us to 
estimate the second-stage variance, that is the variance due to the variation between 
selected segments within an EA. Using the formulae for simple random sampling with 
replacement, we take into account implicitly the second-stage variance. On the other 
hand, as the sample was selected systematically, using simple random sampling 
formula tends to overestimate the variance, if the systematic sample did give a better 
spread of the population studied. 

COMMENTS ON THE RESULTS AND LIMITATIONS TO THEIR USE 

The estimates of change and of level are presented in Appendix C. Tables I (page 
C-1 to C-3), 3 (pages C-5 to C-8) and 5(pages C-10 to C-12) give the estimates of 
absolute change and their coefficients of variation f or activity classes, cover classes 
and grouped cover classes, respectively. Tables 2, 4 and 6 give the number of 
segments with an area different from zero in a given cell. The difference between the 
total number of segments and the number in the table gives the number of segments 
with no area in the given cell. 

Tables 7, 9 and 11 present the estimates of level and their coefficients of variation 
for activity classes, cover classes and grouped cover classes, respectively whereas 
tables 8, 10 and 12 give the number of segments reporting an area different from zero 
in a given activity (cover) class. Finally, tables 13 and 14 show the estimates of 
relative change and their coefficients of variation. 

As no data were available from previous surveys or even other sources on land use, 
it was not possible to evaluate the accuracy of the estimates from this survey. The 
only estimate that could be evaluated was the total area broken down by census 
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division, for which areas by census divisions were available from the 1981 Census. The 

results of the comparison are given in table I on the next page. The figures in 

brackets are percentages of difference between the Land Use Survey estimate and the 

Census value. The modifications made to the target population and the collapsing of 
strata and, consequently, of census divisions) limited the comparisons possible. A few 

of the largest differences are explained by the latter. Nonetheless, some differences 

remain important, even for total area. This leads us to question the accuracy of total 
estimates for the breakdown by activity or cover classes. Moreover, by looking at the 
tables for absolute change or level estimates, we notice that the estimates in the 
margins (total line or column) as well as the estimates on the diagonal bear rather 
large coefficients of variation (in the range of 10 to 30% with a few around 60% and 

over). For the off diagonal estimates, the coefficients of variation are even larger, 
usually 50% and over. Therefore, there are serious limitations to the use of some 
estimates, while others should be used with caution. 

On the other hand, the estimates of relative change (tables 13 and 14) seem more 
stable than the estimates of absolute change, with coefficients of variation less than 
10% (except in one case) and most of them less than 2%. This measure of change 
appears to be a better indicator of change than the estimate of absolute change. 

9. SAMPLE SIZE NEEDED IN FIJTURE SURVEYS 

One of the objectives of this pilot survey was to predict the sample size required to 

conduct a large-scale survey covering eventually all Canada, using the survey resu!s 
and more specifically, the coefficients of variation. 

For a start, we can give an estimate of the sample size needed to obtain a desired 
level of precision, i.e. a target coefficient of variation, using the simple rule: 

cv(estirnate) ci 	I 
Vn 

where ci means "is proportional to" 
and ci n is the sample size. 
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Table I 

Comparison of total area by census division between census estimates and survey estimates 

1981 Census 	Survey Total Area in 1984 (in hectares) 
Total Area 

Census Division 	(in hectares) 	Estimate ii 	Estimate 22 

1 1,472,408 723,742 (-50.8%) 

2 426,570 400,346 C- 6.1%) 

7 558,229 606,036 ( 	8.6%)4  

12 179,064 163,757 (- 8.5%)3 

13 164,816 165,655 (+ 0.5%)5  

14 274,020 249,598 (- 8.9%) 5  

15 911,675 1,093,901 (+20.0%) 

17 1,334,080 3,327,655 (-- 137%) 

18 1,104,370 1,150,410 G 4.2%) 

19 6,139,019 1,215,322 (_80.2%)6 

20 989,820 

Total - 
Census Division 19 7,415,052 9,596,422 (+29.4%) 

726,950 (-50.1%) 
386,545 (- 9.4%) 

736,470 (+31.9%) 

163,313 (- 8.8%) 

162,297 (- 1.5%) 
282,855 (+ 3.2%) 

888,391 C- 2.6%) 

2,662,229 (+99.0 0/6) 
950,003 (-14.0%) 

1,211,114 (_80.3%) 6  

1,251,968 (+26.5%) 

8,211,021 (+10.7%) 

1 Estimate calculated from the 141 segments available for estimating change. 

2 Estimate calculated from the total sample of 206 segments. 
3 Part of census division 1 was grouped with census division 12 for estimating change. 

In census division 7, only agricultural land was surveyed. 
5 Part of census division 14 was grouped with census division 13 for estimating change. 

6 Most part of census division 19 was not in the target population. 
7 Census division 7 was grouped with census division 15 for estimating levels. 
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Hence, we can use the following equation 

cv(current estirmte) 	 f uture  

target cv 	- /n current 

cv(estinte)2 
to calculate 11 future 	 current target cv 

The sample sizes estimated from that method are presented in tables 1, 2 and 3 of 
Appendix D. The tables can be read as follows. Assume that the cv of an estimate of 
absolute change from the pilot survey is of the order of 25% and that we would like to 
obtain a maximum cv of 10%. We read from table I the figure at the intersection of 
the 3th  row and the 5th  column, which gives us 769 EAs as the sample size required to 
obtain the target cv. 

Table I gives sample sizes needed to improve the cv of the estimates of absolute 
change, table 2 is for the estimates of relative change and table 3, the estimates of 
level. Cases where the sample size required was larger than the number of EAs in the 
province (1932 EAs) are indicated by dashes ( --- ). 

The results presented in these three tables apply to the target population covered by 
the pilot survey. Nonetheless, by assuming that the same variations for the 
characteristics of interest hold in the population of the province outside the target 
population, we can extend the results of tables 1, 2 and 3 to the whole province. 

Extrapolating and extending the results for Manitoba to other provinces is difficult. 

To do so, we would have to assume that the variations for characteristics of interest 
(totals for activity/cover classes, change ratio) are similar in other provinces which is 
not likely to be true. 

10. CONCLUSION 

From the tables of Appendix C showing absolute change and level estimates, we can 
see that most of these estimates have very high coefficients of variation (over 25%). 
Consequently, it appears difficult to estimate areas accurately from the sample used 

in this survey. Moreover, tables 1 and 3 of Appendix D show that to obtain precise 

estimates for some types of change that we could describe as "rare" (in that their 
frequency is very low), we would have to survey almost the whole province, which is 
very costly. 
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On the other hand, the estimates of relative change calculated from the sample 

have low coefficients of variation. By looking at table 2 of Appendix D, we can 

conclude that an accurate estimation of relative change seems possible from a sample. 

We will summarize the observations in the preceding paragraphs by saying that the 

current sample design does not allow us to estimate accurately the area changed or 

even the areas under different activity or cover classes. But it IS adequate to measure 

relative change, i.e. percentage change between two time points. 

Thus, we recommend that other sample designs and sampling units be investigated 

for estimating land use, specially as EAs from the Census of Agriculture may not be 

adequate sampling units (although the only ones available at the time). 
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List of Activity Classes 

Code Description 

I Annual tillage crops and forage 

2 Grazing 

3 Other agricultural activities 

4 Summerf allow 

5 Former agricultural activities 

6 Productive land - forest 

7 Productive land - wildlife 

8 Productive land - recreation 

9 Other site activities 

10 No perceived activity 

List of cover classes and grouped cover dasses 

A-i 

Not grouped 

Code Description 

I Tall trees 

2 Small trees and shrubs 

3 Cereal grains 

4 Oilseeds 

5 Improved grass or legumes 

6 Other close grown crops 

7 Corn 

8 Beans 

9 Vegetables 

10 Other row crops 

11 Unimproved grasslands 

12 Denuded surfaces 

13 Constructed cover 

14 Water 

15 Summerfallow 

Grouped 

Code 	Descrtt.on 

1 	Tall trees 

2 	Smal! trees tnd shrubs 

Crm 

j 
4 	Unimproved grasslands 

5 	Denuded surfaces 

6 	Constructed cover 

7 Water 

8 Summerfallow 
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Table 1: Population and Sample Sizes (first-stage units : EAs and 
second-stage units: Se'inents) 

Census 

_  ;;;13 

gricultural r. 16 25 10 15 11 	16 10 	32 

m 22 25 12 19 11 	16 10 	i 	33 
I 2 4 1 	6 8 10 	12 14 16 
N 17 9 6 8 5 	119 4 7 Non- 

tgricu1tural n 6 4 3 3 2 	8 2 3 

8 4 3 3 2 	8 2 3 

Table I (contd) 

- -- Census 
Division i 16 	17 	18 	I 	19 	20 	21 	I TOTAL 

Type 
of EA 

2 17 19 21 1 	-- 24 	1  -- 
N 34 70 57 0 32 0 509 

gricu1tura1 n 15 30 1 	25 - 14 - 219 

15 38 31 - 21 - 253 
2 18 20 2 1 	23 25 26  

Non- N 5 18 20 29 8 31 186 

gricultura1 n 2 7 9 12 4 13 78 

m 2 16 9 18 4 14 96 
Grand 	N 	695 
Total 	n 	297 

Tn 	349 

4 = stratum number 
N = population size (no. of EA's) 
n = sample size (no. of EA's) 
m = No. of sampled seoments 



Table 2: Revised Population and Sample Sizes. 

Stratum 

Ag. 
or 

Non Ag. 

Census 
Division 

(CD) Nh 

1970/1984 
Change 

n h 

1984 
Level 

n h 

1970/1984 
Change 

Number of 
Segments 

1984 
Level 

Number of 
Segments 

1 A 1 38 10 10 12 13 
2 N-A 1 17 1 3 1 4 
3 A 2 57 19 24 19 24 
4 N-A 2 9 3 3 3 3 
5 A 6 24 0 0 0 0 
6 N-A 6 6 0 0 0 0 
7 A 7 38 4 5 4 6 
8 N-A 7 8 0 1* 0 1 
9 A 12 26 10 10 10 10 

10 N-A 12 5 1* 2 1 2 
11 A 13 37 14 15 14 15 
12 N-A 13 19 5 5 5 5 
13 A 14 22 6 9 6 9 
14 N-A 14 4 I*J 2 1 2 
15 A 15 74 10 21 11 22 
16 N-A 15 7 2 2 2 2 
17 A 16 34 0 0 0 0 
18 N-A 16 5 0 0 0 0 
19 A 17 70 12 24 17 29 
20 N-A 17 18 2 3 6 8 
21 A 18 57 13 24 16 30 
22 N-A 18 20 6 6 6 6 
23 N-A 19 29 4 4 7 8 
24 A 20 32 0 3 0 7 
25 N-A 20 8 0 0 0 0 
26 N-A 21 31 0 0 0 0 

Total 	 695 	123 	176 	141 	206 

where 	* indicates a stratum which needs collapsing. 

Nh = number of primary stage units (EAs) in the population in stratum h. 
nh = number of primary stage units in the sample in stratum h. 
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RURAL IANUUSF SURVEY - - - HA?IITOOA PIlOT PROJECT 4 

ESTIMATES OF CHANGE 13EI11EEtI 1970 AND 1934 ACTIVITY CLASSES 

AREA ESTIMATES (IN HECTAPES) AND COEFFICIENTS OF VARTAIIOtI c6) 
TABLE OF ACTIVITY CUSSES 

I 	 I 	 1934 CLASSES 
II---------------------------------------------------------------------------------------I 
I 	 I 	CROPS & FORAGE 	I 	GRAZING 	I 	0TH AG ACT 	I 	SUNMEPFALLD( 	I 
II --------------------- 4 --------------------- 4 --------------------- + ---------------------I 
I 	 I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	Cv 	I 	AREA 	I 	CV 	I 
II ---------- 4 ---------- + ---------- + ---------- + ---------- + ---------- + - - - - - - - - - - 4 ---------- I 

I 	ESTIMATE 	I ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 
- ------------------------------- 4  ---------- + ----------------------------------------------------------------- 4 ---------- I 
11970 	CLASSES 	I 	I 	I 	I 	I 	I 	I 	I 
I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 
I ------------------------------- I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 	 I ru 
ICROP5 & 	FORAGE 	I 	2714987.21 	11.81 	.1 	.1 	193.01 	65.31  
- ------------------------------- 4 ---------- 4 ----------I ---------- 4 ---------- 4 ---------- + ---------- 4 ---------- 4 ---------- I 
IGRAZIUG 	I 	42155.11 	66.51 	1155929.11 	32.51 	.1 	.1 	7745.91 	94.81 
I ------------------------------- 4 ---------- 4 ----------I ----------I ---------- + ---------- + ---------- + ---------- + ----------I 
10TH AG ACT 	I 	3964.71 	58.61 	875.61 	100.01 	75907.81 	14.41 	924.01 	100.01 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 ----------I ----------I ---------- 4 ---------- + - - - - - - - - - - 4 ---------- 4 ---------- 4 ---------- 
ISUTFIERFALLOW 	I 	.1 	.1 	.1 	.1 	.1 	.1 	195660.01 	20.61 
I ------------------------------- + ---------- + ---------- 4 ---------- + -------------------------------- + ---------------------I ol 
1i'POO 	LO-FOREST 	I 	116033.51 	39.61 	32785.31 	33.21 	19477.41 	40.81 	5995.71 	57.91 CD 
I ------------------------------- 4  ----------I ----------+ ----------I ---------- 4 ---------- 4 ----------I ----------I ---------- - o  
IPROD 	LD-R(CR 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 
I ------------------------------- 4 ---------- 4 ----------I ---------- + ------------------------------------------- + ----------I 
IOTHSITEACT 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 
I ------------------------------- - ---------- - - - -------- - ----- -- - ------------------------ * --------------------- 4 ----------- - J. 
IuO PERC 	ACT 	I 	141.41 	100.01 	563.21 	100.01 	45.61 	100.01 	.1 	.1 

• 	 I -------------------------------I - - - ------------------------------------------------------------------------------------I 
ITOTAL 	 I 	2877281.91 	11.51 	1190153.11 	32.21 	95623.91 	14.11 	210325.61 	19.81 CD 

0 

- 

IE 
C-) 



PUPAL LAUOUSE SURVEY --- MANITOBA PILOT PROJECT 5 

ESTIMATES OF CHAUGE. I3ETWEE!I 1970 A!I0 1964 ACTIVITY CLASSES 

AREA ESTIMATES (IN HECTARES) AUD COEFFICIENTS OF VARIATION (°f) 
TABLE OF ACTIVITY CLASSES 

I 	 I 	 1984 CLASSES 
II---------------------------------------------------------------------------------------I 
I 	 I 	PROD 10-FOREST 	I 	PRO!) Lfl-PECR 	I 	0TH SITE ACT 	I 	HO PEPC ACT 	I 
II --------------------- + --------------------- 4 --------------------- + --------------------- 
I 	 I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 
II ---------- 4 ----------+ ---------- 4 ----------+ ---------- 4 ---------- I ----------+ ----------I 

I 	ESTIMATE 	I 	ESTIIIkTE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIrTATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 
I -------------------------------+ ----------+ ----------- 4 - - - - - - - - - - + - - - - - - - - - - * ----------+ --------------------- 4 ---------- I 
11970 	CLASSES 	 I 	I 	I 	I 	I 	I 	I 	I 	I 
I-------------------------------I 	I 	I 	I 	I 	I 	I 	I 	I 
ICROPS 	A 	FORAGE 	 I 	 .1 	.1 	 ..I 	 .1 	4902.21 	62.61  
I -------------------------------+ ----------+ ---------- 4 ---------- 4 ----------+ ---------- 4 ---------- + ---------- + ---------- 
IGRAZIPIG 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 
I --------------------- ----------+ ----------+ --------------------------------+ ----------+ ----------+ ---------- 4 ---------- I 
10TH 	AG 	ACT 	 I 	.1 	.1 	.1 	.1 	39.61 	100.01 	 .1 	.1 
I -------------------------------+ ----------+ --------------------------------+ ---------- I --------------------- + ---------- 
ISUIITIERFALLOW 	 I 	.1 	.1 	.1 .1 	.1 	.1 	.1 	.1 
-------------------------------- + ---------- 4 ----------+ ---------- 4 ---------- I ---------- 4 ---------- 4 ---------- 4 ---------- 
IPPOD 	10-FOREST 	 I 	2033550.91 	16.91 	 .1 	.1 	7278.21 	57.71 	981.71 	100.01 
I -------------------------------+ ----------+ ----------+ ----------+ ----------+ ---------- 4 ---------- I ---------- 4 - - - - - - - - - - I CD 
IFROD 	L0-RECR 	 I 	-1 	.1 	7529.01 	66.71 	.1 .1 	 .1 	 .1 
I------------------------------- + ---------- + ---------- + ----------I ---------- + -------------------------------- 4 ---------- 
10111 	SITE 	ACT 	 I 	 .1 	 .1 	 .1 	 .1 	67486.51 	35.31 	 .1 	 .1  
I----------------------------------------------------- + ---------- + ------------------------------------------- + ----------I 
Iuo 	PEPC 	ACT 	 I 	 .1 	 .1 	 .1 	 .1 	 .1 	3129269.11 	25.11 
I------------------------------- + ------------------------------------------- * ---------- + --------------------------------I 
ITOTAL 	 I 	2033550.91 	16.91 	7529.01 	66.71 	79706.51 	33.31 	3130250.81 	25.11 • 

4 

•T. 

0 

C) 
t) 

'I 
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PUPAL LAUD(JSE SURVEY --- MAnITOBA PILOT PROJECT 6 

ESTIMATES OF CUAtIGE BETWEE1I 1970 AUD 1984 ACTIVITY CLASSES 

.1 
AREA ESTIMATES (IU HECTAPES) AHO COEFFICIEUTS OF VARIATIO1I 	/ 1° 

TABLE OF ACTIVITY CLASSES 

I 	1934 CLASSES 	I 
II --------------------- 
I 	 I 	TOTAL 
II ---------------------I 
I 	 I 	AREA 	I 	CV 	I 

I--------------------- 
I 	 I 	ESTIFIATE 	I 	ESTIMATE 	I 
I -------------------------------+ ---------- 4 ---------- 

1970 CLASSES 	 I 
I 	I 	I 

lcPors A FORAGE 	I 	2720082.51 	11.81 
I ------------------------------------------+ ---------- 
IGPAZIIIG 	 I 	1205330.21 	33.11 
I --------------------------------+ ----------+ ---------- 
loin AG ACT 	1 	81711.71 	14.01 
I ------------------------------- + ----------+ ---------- 
ISUIIMERFALLOW 	I 	195660.01 	20.61 

+ ----------+ ----------I 
IPPOO 	LD-FOPEST 	I 	2216102.71 	16.61 
I -------------------------------I ---------- + ----------I 
IPROD 	LO-RECR 	I 	7529.01 	66.71 
I-----------------------------------------------------I 
loin SITE ACT 	 I 	67436.51 	35.31 

I----------I ---------- 
Itlo PEPC ACT 	I 	3130019.21 	25.11 
I --------- - --------------------- I ---------- 4 ----------I 0 
ITOIAL 	 I 	9600421.61 	12.51 

0- 

C) 

cj 
L) 



- 	 PUPAL LAt1DU5E SURVEY --- MANITOBA PILOT PROJECT 7 

ESTIMATES OF CHANGE BETUFFU 1970 AND 1984 ACTIVITY CLASSES 

HUTB3EP OF 	segments 	ItCLUDED Xli THE ESTIMATIONt 

TABLE OF ACTIVITY CLASSES 

I 	 I 	 1984 CLASSES 	 I 
II -----------------------------------------------------I 
I 	 lcpoPsI 	I 	I 	IPPOD 	I 	I 	I 	I 	I 
I 	 I 	& 	I 	I 	0T11 	IStitiri- I 	[.0- 	I PROD 	I 	0TH 	I 	Ito 	I 	I 
I 	 IFOPA-IGPAZ-1 	AG 	IERFA-IFO'?E-I 	10- 	ISIIE 	IPEPC 	I 
I 	 I 	GE 	I 	lUG 	I 	ACT 	ILLCII 	I 	ST 	IPECR 	I 	ACT 	I 	ACT 	ITOTALI 

I ----- - ----- - ----- 4 ----- 4 ----------- 4 -----+ ----- 4 -----I 
I 	 IOSEGIOGIMOGEGIUO5EGI11OSEGIIiOSEG IItOSEGIHOSEGItIOSEGI 

+ ----------- 4 -----+ ----------- 4 -----+ ----- 4 ----- 4 ----- I 
11970 CLASSES 	 I 
I-------------------------------I 	I 	I 	I 	I 	I 	I 	I 	I 
IcPoPs 	& 	FORAGE 	 I 	1051 	.1 	31 	.1 	.1 	.1 	111 	-I 	1061 
I ------------------------------- + -----+ ----- 4 ----- 4 -----+ ----- + ----- + ----- + ----- + ----- 
IGPAZIUG 	 I 	61 	901 	.1 	21 	 col .1 	.1 	.1 	.1 
I -------------- --- - - --------- - -- + ----------- 4 ----------- 4 ----- 4 -----+ ----- 4 ----- 4 ----- I 
10T11 	AG 	ACT 	 I 	31 	11 	821 	ii 	.1 	.1 	ii 	-I 	831 
I ------------------------------- + ----- + ----------- 4 ----- + ----- 4 ----- 4 ----------- 4 ----- 
ISUtTIIERFALIOW 	 I 	.1 	I 	.1 	671 	.1 	I 	.1 	.1 	671 
I ------------------------------- 4 ----- I ----- 4 ----- 4 -----4. ----- 4 ----- 4 ----- 4 ----- 4 ----- 
IPROD 	ID-FOREST 	 I 	301 	131 	91 	61 	1151 	.1 	61 11 	1151 
I ------------------------------- + ----- 4 ----- + ----- 4 ----- 4. ----- + ----- 4 ----- 4 ----------- I 
IPROD 	LD-PECR 	 I 	.1 	.1 	.1 	.1 	.1 	91 	.1 	.1 	91 

4 ----- + ----- 4 ----- 4 ----------- + ----- + ----- + ----- 4 -----I 
bus 	SITE 	ACT 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	661 	.1 	661 
I------------------------------- + ----- 4 -----I ----- + ----- + ----- + ----- 4 ----- + ----- 4 ----- 
I ito 	PEPC 	ACT 	 I 	ii 	1 I 	ii 	I 	I 	I 	I 	811 	811 
I------------------------------- + ----------------------------- + ----- + ----- + ----- + -----I 
ITOTAL 	 I 	1101 	901 	861 	691 	1151 	91 	691 	811 	1411 

t 
i.e., number of segments with non-zero areas in a given cell. 

0 

II 



RURAL LAUDUSE SURVEY --- MAPITTORA PILOT PROJECT 8 

ESTI1A1(S OF CIIAUGE BETWEEN 1970 AND 1984 COVER CLASSES 

AREA ESTIMATES (Ill IIECTARES) AND COEFFICIENTS OF VARIATION 

TABLE OF COVER CLASSES 

I 	 I 	 1984 CLASSES 	 I 
II---------------------------------------------------------------------------------------I 

I 	TALL TREES 	I 	SMALL TREES 	I 	CEREALS 	I 	OIISEEDS 	I 
II--------------------- + ---------------------4 --------------------- 4 --------------------- I 

I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 
II ---------- 4 ----------4 ---------- + ---------- 4 ----------4 ---------- + ---------------------I 

• 	 I 	 I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I -• 
I -------------------------------I ---------- + ---------- + --------------------- + ----------4 ---------- + ---------- + ----------I 
11970 	CLASSES 	I 	I 	I 	I 	I 	I 	I 	I 	I 

• 	I ------------------------------- I 	I 	I 	I 	I 	I 	I 	I 	I 
• hAIL TREES 	I 	3253693.71 	19.71 	18595.51 	43.01 	26767.91 	56.11 	5396.51 	96.91 j- 

I ------------------------------- + ---------------------------------------------------------------------------------------I 
ISMALL TREES 	I 	.1 	.1 	1650521.31 	33.01 	2705.71 	59.11 	3345.11 	75.81 
I ------------------------------- + ------------------------------------------------------ + ---------- + ---------- + ----------I (_..) 
Icops 	 .1 	12.21 	100.01 	1439554.31 	14.61 	442762.51 	15.21 

H 
IUPIIMP GRASS 	I 	.1 	.1 	.1 	.1 	4900.01 	95.51 	 .1 	.1 

• 	 I ------------------------------- + ---------- 4 ----------I ---------- + ----------4 ----------I ----------4-----------4 ---------- I rD IDENUDSURF 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 
I ------------------------------- 4 ---------- 4 ----------4 ---------- + ----------4 ---------- + ---------- + ---------- + ----------I 0 
Icotisr 	COVER 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 ' 

I ------------------------------- + ----------4 ----------4 ---------- + ----------4 ----------4 ----------4 ---------- 4. ----------I 
IMATER 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 . 

I -------------------------------I ---------- + ----------4 ----------4 ----------4 ----------I ----------4 ----------4 ---------- I 
ISUMIIERFALLOW 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 g 

I -------------------------------4----------- 4 ----------4 ----------I ---------- + ---------- 4 ----------4 ----------4 ---------- 

- 

 

I ------------------------------- + ---------- 4 ---------- + ----------4 ----------I ----------4 ----------4 ----------4----------- I rt 
• 	ITOTAL 	 I 	3253693.71 	19.71 	1669128.91 	32.61 	1473927.81 	1'e.31 	451504.11 	15.41 

-- 

0 

rt 

1 
3 



FUWAL LATJ1JUjt bUHVtY 	--- 11A1411013A P1101 	PROJECT 9 

ESTD1ATES OF CIIA!GE BETUEEH 1970 AUO 1934 COVER CLASSES 

AREA ESTIFIATES (IN IIECTAPES) APlO COEFFICIENTS OF VARIATION (f) 
TABLE OF COVER CLASSES 

-- 	I 	 1984 CLASSES 	 I 
II---------------------------------------------------------------------------------------I 

I 	IFIP CRASS & LEG 	I 	0TH CL CR CROPS 	I 	CORN 	I 	VEGETAB 	I 
II--------------------- + --------------------- 4 --------------------- + ---------------------I 
I 	 I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 
II ---------- 4 ----------+ ---------- 4 ----------+ ---------- 4 ---------- 4 ---------- 4 ---------- 

I 	ESTIF1ATE 	I 	ESTIFIATE 	I 	ESTI11ATE 	I 	ESTIFFATE 	I 	ESTIFIATE 	I 	ESTIFIATE 	I 	ESTIFFATE 	I 	ESTINATE 	I 
I -------------------------------+ ---------- -----------+ ---------------------+ ----------+ --------------------------------I 
11970 	CLASSES 	 I 	I 	I 	I 	I 	I 	I 	I 	I 
I ------------------------------- I 	I 	I 	I 	I 	I 	I 	I 	I 
ITALL TREES 	 I 	58569.51 	66.61 	300.91 	100.01 	.1 	.1 	.1 	.1 
I ------------------------------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- + ---------- 4 ----------+ ----------+ ----------I 
ISF1ALL 	TREES 	 I 	22542.11 	31.81 	511.91 	77.51 	-1 	.1 	.1 	.1 
I -------------------------------+ ------------------------------------------- 4 ---------- 4 ---------- 4 ----------+ ----------I 
IcRoPs 	 I 	669156.31 	13.61 	154111.71 	31.91 	7868.41 	92.01 	42.31 	100.01 
I -------------------------------+ --------------------- 4 ---------- 4 ---------- + ---------------------+ ---------------------I 
lutlItiP CRASS 	 I 	36501.51 	68.81 	753.71 	100.01 	.1 	.1 	.1 	.1 

--------- - - - ---- ------ - --- - - ------------------------------------------------------------ 4 ---------- I 
IOENUD 	SURF 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 
------------------------------- ---------------------- 4 --------------------- 4 ----------+ ---------- 4 ----------+ ----------I 

ICOP1ST 	COVER 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 
I -------------------------------+ ---------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- 4 ----------+ ---------- 4 ---------- I 
IWATEP 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 

L) 

I -------------------------------+ ----------* --------------------- ---------------------- ----------- - ----------+ ---------- 
ISIJIII1ERFALLOW 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 c 
I ------------------------------- - ---------- -----------* ------------------------------------------------------ 4 ---------- I 
ITOTAL 	 I 	786769.41 	15.51 	155678.11 	31.61 	7868.41 	92.01 	42.31 	100.01 r 

1) 

•1 
J.  

0 



RURAL LA1IDUSE SURVEY --- MAHITOCA PILOT PROJECT 	 10 

ESTITI&TESOF CHAHGE BETWEEII 1970 AUD 1984 COVER CLASSES 

AREA ESTIMATES (III MECTARESI AtID COEFFICIEIITS OF VARIATIOH 

TABLE OF COVER CLASSES 

I 	 1984 CLASSES 	 I 
II---------------------------------------------------------------------------------------I 
I 	 I 	0TH POW CROPS 	I 	IJHTUP GRASS 	I 	DENUD SURF 	I 	COt1ST COVER 	I 
II --------------------- 4  --------------------- 4 --------------------- 4 --------------------- I 
I 	 I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 

I ----------* ---------- 4 ---------- 4 ---------- 4 ----------+ ----------+ ----------+ ----------I 05 I 	 I 	ESTIMATE 	I 	ESTIFIATE 	I ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 
I ------------------------------- 4 - - - - - - - - - - 4 ---------------------- $ --------------------- 4 ----------+ - - - - - - - - - - $ ---------- 
11970 	CLASSES 	I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 
I ------------------------------- I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 	 I 
hAIL TREES 	I 	 .1 	 .1 	30061.71 	35.11 	1527.61 	77.31 	e02.51 	75.21 
I ------------------------------- 4 ---------- 4 ---------- 4 ---------- 4 - - - - - - - - - - 4 ----------4----------- 4 - - - - - - - - - - 4 ---------- 
ISIIALL TREES 	I 	.1 	.1 	4162.41 	67.51 	3783.91 	93.41 	45.61 	100.01 
I ------------------------------- + --------------------- + ---------- + -------------------------------- + ----------.4----------- I 
ICROPS 	 I 	7905.71 	56.21 	3068.21 	80.71 	78.81 	100.01 	1205.01 	70.11 
I ------------------------------- 4 ----------+ ---------- + ---------- + ---------- 4 ---------- + ---------- + ----------4----------- I 
IUHIMP GRASS 	I 	.1 	.1 	1294882.31 	30.91 	.1 	.1 	2819.21 	89.61 
I -------------------------------+--------------------- + --------------------- + -------------------------------------------I 
IDEHUD 	SURF 	I 	.1 	.1 	.1 	.1 	10842.61 	25.61 	.1 	 .1 ib 
I ------------------------------- 4 ----------+ ---------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- I cr 
ICOPIST 	COVER 	I 	.1 	.1 	.1 	.1 	.1 	.1 	106568.71 	20.81 
I ------------------------------- 4 ---------- * ---------- 4 ---------- 4 ---------- + ---------- 4 ---------- 4 ---------- 4 ----------I 
IW&TER 

 

I ------------------------------- 4 ---------- + ---------- + ---------- + ---------- + ---------- + ---------- 4 ---------- 4 ---------- 
ISUIIFIERFALLOW  
I ------------------------------- + ------------------------------------------- + ---------- 4 ---------- + ---------------------I 0 
ITOTAL 	 I 	7905.71 	56.21 	1332174.51 	30.51 	16232.91 	28.51 	110631.01 	22.11 rt 

0.. 

0 

0 



PUPAL LANOUSE SURVEY --- TNI1O13A PILOT PROJECT 11 

ESTIMATES OF CHAUGE BETWEEU 1970 AUD 1904 COYER CLASSES 

AREA ESTIMATES (IN HECTAPES) AND COEFFICIENTS OF VARIATION ('4) 

TABLE OF COVER CLASSES 

I 	 I 	 1984 CLASSES 	 I 
II----------------------------------------------------------------- I 
I 	 I 	WATER 	I 	SUNT1ERFALLOW 	I 	TOTAL 	I 
II --------------------- 4 ---------------------+ ---------------------I 

I 	AREA 	I 	Cv 	$ 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 
---------- 4 ---------- 4 ---------- 4 ----------+ ---------------------I 

I 	 I 	ESTIMATE 	I 	ESTH1&TE 	I 	ESTItIUE 	I 	ESTIM&TE 	I 	ESTIMATE 	I 	ESTIMATE 	I 
I --- ----------------------------+ ----------+ ---------- 4 ---------- 4 ---------------------+ ----------I 
11970 	CLASSES 	I 	I 	I 	I 	 I 	I 
I ------------------------------- I 	I 	I 	I 	I 	I 	I 
ITALI 	TREES 	 I 	.1 	.1 	5254.1I 	63.81 	3400970.01 	19.11 
I ------------------------------- ----------- 4 ----------+ ----------+ --------------------- - ---------- 
ISMALL TREES 	I 	.1 	.1 	1665.61 	63.91 	1609283.51 	32.21 

	

- 

	

---- 

	

I ------------------------------------------ - ---------------------- ---------- 	----------------- 
	

I tcPoPs 	 I 	800.61 	96.11 	.1 	.1 	2726266.01 	11.71 
---------- ---------------------- 4 ----------+ --------------------- 

IUIIIMP GRASS 	I 	.1 	.1 	7745.91 	94.81 	1347602.61 	31.31 
---------- 4 --------------------- 4 ----------+ ----------+ ----------I 

IOENUD 	SURF 	 I 	.1 	.1 	.1 	.1 	10C42.4I 	£5.61 
I ---------------------------------------------------------------- - --------- - + ---------------------I 
ICONST 	COVER 	I 	.1 	.1 	.1 	.1 	104948.81 	21.11 
I -------------------------------+ --------------------- 4 ---------- + --------------------------------I 
IWATER 	 I 	148038.41 	15.21 	.1 	.1 	143038.41 	15.21 
I ----------------------------------------------------- ----------- 4 ----------+ ---------------------I 
ISUIIFIERFALLOW 	I 	.1 	.1 	195660.01 	20.61 	195660.01 	20-61 
I ------------------------------- --------------------------------- -----------+ ---------- 4 ---------- I 
ITOTAL 	 I 	143539.21 	15.11 	210325.61 	19.81 	9600421.61 	12.51 rt 

0 

n 
co 

II 



RURAL LAUDUSE SURVEY --- MAHITOBA PILOT PROJECT 	 12 

ESTIMATES OF CHAUGE BETIJEEU 1970 AUD 1934 COVER CLASSES 

HUUI3ER OF 	sigmcntS IUCLUDEO Ill THE ESTIIIATIOH 

TABLE OF COVER CLASSES 

1984 CLASSES 
II -----------------------------------------------------------------------------------------I 

I 	I 	I 	I 	I 	ItiP 	I 	OTH 	I 	I 	I 	0TH 	I 	I 	I 	I 	Isunti- I 	I 
I 	 ITALL 	lStiALLlCERE-lOTLS-ICPSSlCL SRI 	IVEGE-I 	ROth 	I01flIPIDEUUDICOtISTI 	IEPFA-I 	I 

ITREESITREESI 	AIS 	lEEDS 	I& 	LEGICPOPSIcOPI1 	I 	TAB 	ICROPSIGPASSISUPF 	ICOVEPIWATEPILLOH 	ITOTALI 
I 	 I ----- 4  -----+ - - - - - + ----- 4 - - - - - + -----* ----- 4 ----- I ----- 4 ----- 4 -----+ - - - - - 4 ----- I -----+ - - - - - I - 

I ------------------------------------------- + ----- 4 ----- 4 ----- 4 ----- I ----- 1 ----- 4 ----- 4 ----- 4 ----- 4 - - - - - I ----- I -----+ ----- 
11970CLASSES 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 
I ------------------------------- I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 
ITALL 	TREES 	I 	1191 	71 	121 	21 	131 	II 	.1 	1 	.1 	121 	21 	21 	.1 	41 	1191 
I ------------------------------- 4  ----- 4 -----+ ----- 4 -----+ ----- + ----- 4 ----- + ----- 4 ----- 4 ----- 4 ----- 4 ----- I ----- 4 ----- 4 ----- I 
ISMALL 	TREES 	I 	.1 	1001 	41 	31 	121 	21 	.1 	.1 	.1 	21 	31 	II 	.1 	31 	1021 
I -------------------------------+----- 4 -----+ -----+ ----- 4 ----- I ----- 4 ----- + ----- I - - - - - - - - - - - 4 ----------------- 4 ----- 4 ----- 
ICPOPS 	 I 	.1 	ii 	861 	641 	981 	491 	31 	ii 	101 	31 	ii 	91 	21 	.1 	1071 

----------------- 1 -----------+ - - - - - - - - - - - -------------------------------------- - - - - - - - - - - - - - - - - - - - - - - I 
IUHI11P 	GRASS 	I 	.1 	.1 	21 	.1 	31 	ii 	.1 	.1 	.1 	991 	.1 	41 	.1 	21 	991 
I ------------------------------- + ----- 4 ----- 4 - - - - - 4 ----- 4 ----- 4 ----- 4 ----- 4 ----- 4 ----- 4 ----- 4 ----------- + ----- + - - - - - - - - - - - I 
IOENIJDSURF 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	271 	.1 	.1 	.1 	27I- 
I------------------------------- + ----------- + ----------------------- + ----------------------------------------------- + -----I j- 
ICOtIST 	COVER 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	1081 	.1 	.1 	1061 

- - - - - - - - - - - - 4 ----- + ----- + ----- 4 ----- 4 ----- 4 ----- + ----- + ----- 4 -----I ----------- I -----I -----I ----- 4 -----I 
IWATER 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	301 	.1 	301 
I------------------------------- ------------- - - - - - - ----- + ----------- + ----------------------- + ----------------- 4 ----- I -----I 
IS1Jt1UERFAtLOW 	I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	671 	671 
I------------------------------- ------------ 4 ----------------------------- + ----- + -----------------4 ----- 4 -----4 ----- 4 -----I 

JQ ITOTAL 	 I 	1191 	10+1 	871 	651 	1031 	511 	31 	ii 	101 	991 	291 	1071 	321 	691 	1411 

i.e., number of segments wi tli non-zero areas in a given cell,. 

3 

0 



IUHAL LANUM5h SURVIT --- F1AFIIIUE3A PILOT 	PROJtCI 7 

ESTIMATES OF CIIAtIGE BETMEEN 1970 iMD 1934 COVER CLASSES 	(&g.OuPcD 

AREA ESTIMATES (IM UECTM1ES) MID COEFFICIEI1TS OF VARIATIOU 

TABLE OF COVER CLASSES 

I 	 I 	 1904 COMPRESSED CLASSES 	 I 
I 	 I 	 I I I ------------ --- - ----------------------------------------------------------------------- I 

I 	 I 	TALL TREES 	I 	SMALL TREES 	I 	CROPS 	I 	UI1IIIP GRASS 	I 
I ---------------------+ --------------------- I ---------------------+ ---------------------I 

I 	 I 	AREA 	I 	CV 	I 	AFEA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 
I I ---------- + ---------- + ---------- + --------------------- + ---------- + ---------- + ---------- 
I 	 I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I O 

I -------------------------------+ ----------+ ----------+ ----------+ ----------+ ---------- 4 - - - - - - - - - - + ---------- 4 - - - - - - - - - - 
11970 	CLASSES 	 I 	 I 	 I 	 I 	 I 	 I 	 I 
II 	 I ------------------------------- I 	 I 	 I 	 I 	 I 	 I 	 I 
ITALL TREES 	 I 	3253693.71 	19.71 	10595.51 	43.01 	91034.81 	45.21 	30061.71 	35.11 
I -------------------------------+ ----------+ ----------+ ----------+ ---------- I ----------+ ----------+ ----------+ ----------I cu 
ISMALL TREES 	 I 	 .1 	 .1 	1650521.31 	33.01 	29104.81 	30.81 	4162.41 	37.51 O 

I -------------------------------+ ----------+ ----------+ -------------------------------- 4 ----------+ ----------+ ----------I 
1CP0PS 	 I 	.1 	 .1 	12.21 	100.01 	2721401.21 	11.61 	3368.21 	80.71 
I------------------------------- 4  ----------4 ---------- + -------------------------------- + --------------------- 4 ----------I 
IUMIFIP 	CRASS 	 I 	.1 	.1 	.1 	.1 	42155.11 	66.51 	129S 	2.31 	30.91 
I------------------------------- + ----------4 ---------- + ----------4 ---------- 4 ---------- + --------------------- + ----------I rD 
IDEMUDSIJOF 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	.1 rt 
I------------------------------- + ---------- + ---------- + -----------4 ---------- + ---------- + ---------------------. I El 
ICO1IST 	COVER 	 I 	. I 	. I 	. I 	. I 	. I 	. I 	. I 	. I 

+ ----------4 ---------- + ----------4 ---------- + ----------4 ----------j. ---------- + ----------I rD---- - ------ rt 
IWATER 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	I CJ) 
I-------------------------------4 ----------4 -----------4 ----------4 ----------4 ----------4 ----------4 -----------4 ----------I o 
ISIJMIIERFALLOtJ 	 I 	.1 	.1 	. 	 .1 	.1 	.1 	.1 	.1 
I------------------------------- + ------------------------------------------------------4 --------------------- + ----------I 
ITOTAL 	 I 	3253693.71 	19.71 	1665126.91 	32.61 	2333695.81 	11.41 	1332174.51 	30.51 

----------------------------------------------------------------------------------------------------- 
iN 

CD 
--1 

0 

0 
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RURAL LA1IDUSE SURVEY --- IIA1IITOBA PItOT PROJECT 8 - 

ESTIrIATES OF CHANGE BETNEEPI 1970 AND 1984 COVER CLASSES 

AREA ESTIIIATES (III HECTARES) AND COEFFICIENTS OF VARIATION 

TABLE OF COVER CLASSES 

I 	 1934 COIU'RESSED CLASSES 	 I 
----------------------------------------------------------------------------------------I 

I 	 I 	DUIIUD SURF 	I 	COtIST COVER 	I 	WATER 	I 	SUtERFA11O4 
II --------------------- 4 --------------------- I ---------------------+ --------------------- 
I 	 I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	AREA 	I 	CV 	I 	APEA 	I 	CV 	I 
I + ----------+ ----------+ ----------+ ----------+ ----------+ ----------+ ----------I 

I 	ESTIIIATE 	I 	ESTIFIATE 	I 	ESTI1ATE 	I 	ESTItIATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 	ESTIMATE 	I 
I ------------------------------- 4 - - - - - - - - - - 4 ----------+ ----------+ ---------- 4 ----------+ ---------- I ----------$ - - - - - - - - - - I 
11970 	CLASSES 	 I 	I 	I 	I 	I 	I 	I 	I 	I 
I-------------------------------I 	I 	I 	I 	I 	I 	I 	I 	I 
ITAIL TREES 	 I 	1527.81 	77.31 	802.51 	75.21 	.1 	.1 	5254.11 	63.81 
I -------------------------------+ ----------+ ----------+ ---------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- 4 ---------- I 
ISMALL TREES 	 I 	3733.91 	93.41 	45.61 	100.01 	.1 	.1 	1665.61 	63.91 
I------------------------------- + ---------- - --- - ----- -- --- - ---- - --------------------------------------------------------I 
ICROPS 	 I 	73.81 	100.01 	1205.01 	70.11 	500.81 	96.11 	.1 	.1 
I ------------------------------------------ -------------------------------------------- + --------------------------------I 
luilIriP 	G6ASS 	 I 	.1 	.1 	2819.21 	89.61 	.1 	.1 	7745.91  
I ------------------------------------------ 4 ---------- I ---------- 4 ---------- 4 ----------+ --------------------------------I 
IDENUD SuRF 	 I 	10842.41 	25.61  
I -------------------- ----------- 4 ---------- 4 ---------- 4 ----------+ ---------- 4 ----------+ ----------+ ----------+ ----------I 
Icousi 	CO'.'CR 	 I 	.1 	.1 	106565.71 	20.81 	.1 	.1 	.1 	.1 ID 
I ------------------------------- 4 ----------+ --------------------------------+ ----------+ --------------------------------I 
IWATER 	 I 	.1 	.1 	.1 	.1 	143033.41 	15.21 .1 	.1 
I -------------------------------+ ----------+ ---------- 4 ---------- 4 ---------- 4 ----------+ ----------+ ---------- 4 ---------- 
ISUM1ERFALLOW 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	195660.01 	20.61 

0 I ---------------------- ---------+ ---------------------+ ----------+ -------------------------------- 4 ----------------------- -
ITOTAL 	 I 	16232.91 	28.51 	110631.01 	22.11 	143539.21 	15.11 	210325.61 	19.31 . 

'1. 

I- 



nuflflL 	LnI IUUOC 	aUlt V C. I 	I I)I$L IUUP. 	rJ. L.J I 	i<UJLI., 

ESTflIATI:s OF CIILU3E 	EThEEII 1970 AtO 1936 COVER CIASSES ( OU) 

AREA ESTIMATES (IM HECTARES) AND COEFFICIENTS OF VARIATION 

TABLE OF COVER CLASSES 

I 	 I 	1934 COIF2ESSED 	I 
I 	 CLASSES 	I 
II---------------------I 
I 	 TOTAL 	I 

I ---------------------I 
I 	 I 	AREA 	I 	CV 	I 
II---------- -----------  
I 	 I 	ESTI)IATE 	I 	ESTIMATE 	I 
I -------------------------------* ---------- 4 ---------- I 
11970 CLASSES 	 I 	I 	I 
I ------------------------------- I 	I 	I 
hALL 	TREES 	 I 	3400970.01 	19.11 

4 ---------- ----------- I 
ISMALL 	IPEES 	 I 	1689,2 83.51 	32.21 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I 
ICRCPS 	 I 	2726266.01 	11.71 

+ ---------- I ---------- I 
IU)IIMP CRASS 	I 	1347602.61 	31.31 
I -------------------------------+ ---------- 4 ---------- I 
Ioct:uo 	St'F 	 I 	103(2.4I 	25.61 
I ------------------------------- 4 - - - - - - - - - - + ---------- I cr  
ICO5T COVER 	I 	10493.8I 	21.11 
I ------------------------------- ----------- 4 ---------- I 
RI4IEP 	 I 	143033.41 	15.21 
I ------------------------------------------ 4 ---------- I 
ISt-J!t1EPFAL1O4 	I 	15660.0I 	20.61 

+ - - - - - - - - - - I 
ITOTAL 	. 	I 	9600421.I 	12.51 

CL 

G 

0 

I) 

I 
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PUPAL LAIIDUSE SURVEY --- IIM1ITODA PIlOT PROJECT 

ESTIIIATES OF CIIAUGE BETIIEEtI 1970 MID 1934 COVER CLASSES 

UUtI3EP OF 	segments IIICLUDED III TUE ESTIIIATIOtI 

TABLE OF COVER CLASSES 

I 	 I 	 1934 CLASSES 

I 	 I 	I 	I 	I 	I 	I 	I 	IsIi:::1-I 	I 
I 	 hAIL ISIIALLI 	IUtIIItPIDEtUDICOISTl 	IEPFA-I 
I 	 11REE510ESICPOPSICPSS1SUF ICQVEPIU'.TEPILLO ITOTALI 
I 	 I -----------+ ----- 4 -----+ -----4----- 4 -----+ -----+ ----- I 
I 	 IFIOSEGIIIOSEGIUOSEGIUOSCGIIIOSEGIIIOSEGItIOSEGIUOSEGIIICSECI 
I -------------------------------+ -----+ ----- 4 -----4 -----I -----+ -----4 -----4 -----+ ----- I 
11970 CLASSES 	 I 	I 	I 	I 	I 	I 	I 	I 	I 	I 

I 	I 	I 	I 	I 	I 	I 	I 	I 	I 
hALL TREES 	 I 	1191 	71 	231 	121 	21 	21 	.1 	41 	1191 
I -------------------------------4 -----+ -----+ -----+ -----+ -----+ -----4 -----4 -----4 ----- I 
IS1AIL TREES 	 I 	.1 	1001 	141 	21 	31 	ii 	.1 	31 	1021 
I -------------------------------+ ----- 4 -----4 - - - - - + -----+ -----4 - - - - - 4 -----4 -----4 - - - -- I 
IcROPS 	 I 	.1 	ii 	1061 	31 	ii 	91 	21 	.1 	1071 
I ------------------------------- 4 -----4 -----+ -----------+ -----4 -----4 -----4 -----+ ----- 

IUiitiP GRASS 	 I 	.1 	.1 	61 	9)I 	.1 	41 	.1 	21 	99I 
I -------------------------------4 -----I -----4 -----I -----+ -----+ -----+ -----4 -----------  

IDEUUOSI.flF 	 I 	.1 	.1 	.1 	.1 	271 	.1 	.1 	.1 	271 
-4 -----4 -----4 -----+ -----------4 -----4 -----+ -----4 ----- 

ICOIST COVER 	 I 	.1 	.1 	.1 	.1 	.1 	1071 	.1 	.1 	10I 
+ -----+ -----------+ -----4 -----+ -----4 -----4 -----+ ----- 

IWATER 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	301 	.1 	301 
+ -----4 -----------------+ -----4 ------4 -----+ ----- I 

ISUi!IEPFALLOW 	 I 	.1 	.1 	.1 	.1 	.1 	.1 	.1 	671 	671 
-----I -----I -----4 -----+ -----+ -----+ -----4 ----- I 

ITOTAL 	 I 	1191 	1041 	liii 	991 	291 	1071 	321 	691 	1411 

ti. e ., number of segments with non-zero are,s in a given cell. 
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IUAL LAPflJUSE 5UVEY --- MANITOUA PILOT PROJECT 

ESTIMATES OF LEVEL FOR 1984 ACTIVIIY_CIASSS 

AREA ESTIMATES (IN HECTARES) AND COEFFICIENTS OF VAPIATIOt1 

TAOLE OF ACTIVITY CLASSES 

I 	 I 	AREA 	I 	CV 
I 	 I---------- ----------- I 

I ESTIIIAIE I ESTIMATE I 
I-------------------------------+ ----------+ ----------I 
11984 CLASSES I I I 
I ------------------------------- I 	I 	I 
ICROPS & FORAGE 	 I 2947154.91 	9.71 
I -------------------------------4 --------------------- I 
bRAZING 	 I 852537.91 	25.01 
I ------------------------------- 4 ----------I ---------- I p 	
10TH AG ACT 	 I 100883.91 	12.81 
I------------------------------- + ----------+ ----------I 
ISUTUIERFAIIOW I 272734.91 17.71 
I-------------------------------+ ----------+ ----------I 
IPRC)8 10-FOREST I 2646805.71 17.91 
I -------------------------------4 ----------+ ---------- I 
IPPoD LD-RECR 	 I 	5974.21 	58.51 
I-------------------------------+ ----------+ ----------I 
10711 SITE ACT 	 I 	85392.71 	26.31 
I -------------------------------4 ----------I ---------- I 
Rio PERC ACT 	 I 2520103.21 	32.81 
I -------------------------------4 ----------4 ---------- I 
ITOTAL 	 I 9422135.01 	13.81 

a 

) 

I 

'I 

I-. 
41 

101 



PUPAL LAUOUSE SURVEY --- MAUITOBA PILOT PROJECT 

ESTIMATES OF LEVEL FOR 1984 ACTIVITY CLASSE 

UUI18EP OF 	 IUCUJDED lU THE ESTIMATIOtI t 

TAflIE OF ACTIVITY CLASSES 

IPIOSEGI 
I ------------------------------- 4 ----- I 
11984 CLASSES 	I 	I 
I ------------------------------- I 	I 
ICROPS & FORAGE 	I 1631 
I ------------------------------- 4 ----- I 
IGAZIllG 	 I 	1311 
I ------------------------------- 4 ----- I 
10TH AG ACT 	I 1261 
I------------------------------- - ----- I 
IsuniERFALio1.l 	I 	1061 

I 
IPROD LDFOPEST I 1711 
I-------------------------------+ -----I 
Ifl?oo 1O-PECR I 141 
I -------------------------------+ ----- I 
10T1 SITE ACT I 981 
I-------------------------------+ ----- I 
Itio PEPC ACT I 1241 

+ ----- I 
ITOTAL 	 I 	2061 

I 

16 

0) 
0• 

co 

i.e., number of segments with non-zero areas in a given cell. 

C) 
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flJflL.L.PIIIJ'J.JL 	.flJISYIE 	 uIMIl.LlULA 	rtttii 	IKUJCLI 17 

ESTIMATES OF LEVEL FOR 1984 COVER CLASSES 

AREA ESTIMATES (IPI HECTARES) APD COEFFICIEUTS OF VARIATIOPI(,V,) 

TABLE OF COVER CLASSES 

I 	AREA 	I 	CV 	I 
I ----------I ---------- 
I 	ESTII1ATE 	I 	ESTIMATE 	I 

I ------------------------------- + ---------- + ----------I 
11984 CLASSES 	 I 	I 

ITAIL TREES I 	3238344.21 	22.71 ev 
I -------------------------------4 ----------4 ---------- 
ISIIALL TREES 	 I 	1662058.21 	33.91 
I -------------------------------I ---------- + ----------I fu 
ICEPEALS 	 I 	1570152.91 	11.81 

4 ----------4 ---------- 
IOILSEEDS 	 I 	434716.81 	12.61  
I ------------------------------- ---------------------- I 
line (RASS & 	LEG 	 I 	754908.11 	13.11 ' 

+ ----------4 - - - - - - - - - -I pa  
cr lOin CL GR CROPS 	 I 	176934.91 	22.41 

+ ----------I 
IcoRi I 	4125.31 	84.31 
I ------------------------------- ----------- - ---------- I 
bEAus 	 I 	1588.41 	100.01 

--I 
IVEGETAB 	 I 	661.21 	94.21 
I ------------------------------- + ---------- + ----------I 
loin ROW CROPS 	 I 	10011.11 	41.61 

cu 
I ---------- ----------- I 4 

lutultir CRASS 	 I 	1052071.11 	22.81 
+ ---------- + ----------I 

IDEIrIJD SURF 	 I 	23683.61 	30.51 
+ ---------- + ----------I H' 

(0 
ICOUST COVER 	 1 	109746.41 	17.81 
I- - -----------------------------I ---------- + ---------- (0 

I IWATER 	 I 	123295.31 	35.51 
I ----------- -------------------- 4 ----------4 ----------I 
IS'flUIERFAILOW 	 I 	272734.91 	17.71 

-- 
ITOTAL 	 I 	9422135.01 	13.81 

0 

I-' 0' 

II 
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PUPAL LAt1DUSE SURVEY --- IIAtIITOBA PILOT PROJECT 18 

ESTIMATES OF LEVEL FOR 1984 COVER CLE 

)'ftJIIBER OF 	segments 	II$CLUOEO III TIlE ESTITIATIONt 

TAOLE OF COVER CLASSES 

I 	 IPIOSEGI 
I ------------------------------- I - ----I 
11984 CLASSES 	 I 	I 

I 	I 
ITAIL TPEES 	 I 	1741 
I ------------------------------- + ----- I 
lSI1&1L IPEES 	 I 	1561 
I ------------------------------- * -----I 
ICEPEALS 	 I 	1341 
I ------------------------------- + ----- I 
loILsEEDs 	 I 	961 
I ------------------------------- + ----- I 
lIMP GRASS & LEG 	 I 	1551 

+ ----- I 
torn ci GP CROPS 	 I 	751 
I ------------------------------- + -- --- I 
ICOPH 	 I 	41 
I ------------------------------- $ -----I 
IDEAIIS 	 I 	ii 

+ ----- I 
IVEGETAB 	 I 	21 
I -------------------------------I ----- I (D 

10TH ROW CROPS 	 I 	161 
I ------------------------------- + -----I 0 
tuurrip GRASS 	 I 	1481 

+ ----- 
IDLIIIJO 	SURF 	 I 	391 
I--------------- 	I ----- I 
Icousr COVER 	 I 	1591 
I------------------------------- 4 -----I 
IWATER 	 I 	491 
I ------------------------------- ------ 
ISUrIOERFALLOW 	 I 	1061 
I ------------------------------- ------ 
(TOTAL 	 I 	2061 

t i.e., number of segments with non-zero areas in a given cell. 

0 

- 
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RURAL LANOUSE SURVEY --- MAUITO13A PILOT PROJECT 15 

ESTItIATES OF LEVEL FOR 1984 COVER CLASSE(OOP 

(IN 	) AND COEFFICIENTS OF VARIATION AREA ESTIIIATES 	HECTAPES 

TAI3LE OF COVER CLASSES 

I 	 I 	AREA 	I 	CV 	I 
II ---------- + --- - ------ I 
I 	 I 	ESTIIIATE 	I 	ESTItTE 	I 
I ------------------------------- + ---------- 4 ---------- I 
11984 COUPRESSED CLASSES 	I 	I 	I 
I-------------------------------I 	I 	I 
ITALL TREES 	 I 	3238344.21 	22.71 
I ------------------------------- + ---------- 4 ---------- I 
ISI1ALL TREES 	 I 	1662058.21 	33.91 

4 ---------- 4 ---------- I 
ICROPS 	 I 	2953148.61 	9.71 
I ------------------------------- + ---------- 4 ---------- I H 
IUUXMP GRASS 	 I 	1052071.11 	22.61 
I ------------------------------- 4 ---------- + ----------I 
IOCtUO SURF 	 I 	23688.61 	30.51 
I ------------------------------- + ---------- 4 ---------- I 
IcO3t COVER 	 I 	109746.41 	17.81 

+ ---------- 4 ---------- I 
IUATER 	 I 	123295.31 	35.51 H 

I ------------------------------- + ---------- + ----------I 
ISU::UEPFALLOW 	 I 	272734.91 	17.71 
I ------------------------------------------ * ----------I 
ITOTAL 	 I 	9422135.01 	13.81 0 

rt 
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PUPAL LAUDUSE SURVEY --- MANITOBA PILOT PROJECT 

ESTIMATES OF LEVEL FOP 1934 COVER CLASSE5(OUP) 

NUMBER OF 	sigrncnts 	INCLUDED IN TUE ESTIMATION 

TABLE OF COVER CLASSES 

I 	 IMOSEGI 
I ------------------------------- + - - - - - I 
11934 CLASSES I I 
I ------------------------------- I 
hAIL TREES 	I 	1741 
I -------------------------------4 ----- 
ISI1ALL TREES 	I 	1561 
I ------------------------------- 4  ----- I 
ICPOPS 	 I 	1661 
I ------------------------------- 3 ----- I 
ILJtUIIP CRASS 	I 	1481 
I------------------------------- - ----- I 
lottiuD SURF I 391 
I-------------------------------+ -----I 
ICCtIST COVER I 1591 
I-------------------------------+ -----I 
IIIATER 	 I 	491 
I -------------------------------4 ----- 
I5UEr?FALLOw 	I 	ioI 
I -------------------------------4 ----- I 
ITOFAL 	 I 	2061 

i.e., number of segments with non-zero areas in a given cell. 

t 
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Table 13 

Table of relative change ratio (la)  between 1984 and 1970 and coefficient of variation 
(CV(f)) for activity classes. 

Activity Class 
fta C.V. () 

(%) 

1 Annual tillage crops and forage 1.0573 2.55 

2 Grazing 0.9870 1.64 
3 Other agricultural activities 1.1703 9.76 
4 Summerfallow 1.0750 4.07 
5 Former agricultural activities 
6 Productive land - Forest 0.9176 2.52 
7 Productive 1nrJ - Wildlife 
S Productive land - Recreation 1.9000 0.25 

9 Other site activities 1.1811 6.36 
10 No perceived activity 1.0001 0.05 

* --- no area in this class in sampled segments 
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Table 14 

Table of relative change ratio (.a)  between 1984 and 1970 and coefficient of variation 
(CV(i.)) for cover classes. 

Cover Class 
aa C.V. () 

(%) 

1 Tall Trees 0.9567 1.64 
2 Small trees and shrubs 0.9881 1.00 
3 Crops 1.0578 2.54 
4 Unimproved grasslands 0.9886 1.48 
5 Denuded surfaces 1.4972 24.57 
6 Constructed cover 1.0541 1.84 
7 Water 1.0034 0.32 
8 Summerfallow 1.0750 4.07 
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Table I 

Table of sample size needed (in number of EAs) in Manitoba as a function of the C.V. of the 

estimate of absolute change from the pilot survey and of desired level of C.V. (Estimates of 

absolute change based on an initial sample size of 123). 

CV of 
	

Desired C.V. 
Estunate 	1% 	2% 

	
7% 	1090 

	
15% 	20% 	25% 	30% 

1% 123 	31 5 3 2 1 1 1 1 
2% 492 	123 20 10 5 3 2 1 1 
5% 1932* 	769 123 63 31 14 8 5 4 
7% 1509 242 123 61 27 16 10 7 

10% --- 	>1932 492 251 123 55 31 20 14 
15% --- 	 --- 1107 565 277 123 70 45 31 
20% --- >1932 1004 492 219 123 79 55 

25% --- --- 1569 769 342 192 123 85 
3096 --- >1932 1107 492 277 177 123 
3596 -- --- 1507 670 377 241 167 
40% --- --- >1932 875 492 315 219 
45% --- --- 1107 623 399 277 
50% --- --- --- 1367 769 492 342 

55% --- --- --- --- 1654 930 595 413 
60% p1932 1107 708 492 
65% --- 	 --- --- --- --- --- 1299 831 577 
70% --- --- -- 1507 964 670 
75% --- --- --- --- --- 1730 1107 769 
80% --- >1932 1260 875 
85% --- --- 1422 987 
90% --- --- --- 1594 1107 
95% --- --- 1776 1233 

100% --- --- >1932 1267 

*There is a maximum of 1932 EAs in Manitoba. 

Note: The sample size in terms of number of segments is approximately the same as we 
select an average of 1 segment per EA in Manitoba. 
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Table 2 

Table of sample size needed (in number of EAs) in Vanitoba as a function of the C.V. of the 
estimate of relative change from the pilot survey and of desired level of C.V. (Estimates of 

relative change based on an initial sample size of 123). 

CV of 	I Desired C.V. 
:stunate 1 0.5% 1.0% 1.5% 2.0% 2.5% 3.0% 4.0 5.0% 6.0% 7.0% 8.0% 9.096 	10.0% 

123 31 14 8 5 4 2 2 1 1 1 1 1 

492 123 55 31 20 14 8 5 4 3 2 2 2 

1107 277 123 70 45 31 18 12 8 6 5 4 3 

>1932 492 219 123 79 55 31 20 14 11 8 7 5 

769 342 193 123 86 48 31 22 17 12 10 8 

1107 492 277 178 123 70 45 31 23 18 14 12 

>1932 875 492 315 219 123 79 55 41 21 25 20 

1367 769 492 342 193 123 86 63 48 38 31 

>1932 1107 709 492 277 178 123 91 70 55 45 

1507 965 670 377 242 168 123 95 75 61 

>1932 1260 877 492 315 219 161 123 98 79 

1595 1107 623 399 277 204 156 123 100 

>1932 1367 769 492 342 252 193 152 123 

'There is a maximum of 1932 EAs in Manitoba. 
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Table 3 

Table of sample size needed (in number of EAs) in Manitoba as a function of the C.V. of the 

estimate of level from the pilot survey and of desired level of C.V. (Estimates of level based 

on an initial sample size of 176). 

CV of 	 Desired C.V. 
Estimate 	1% 	2% 	5% 	7% 	10% 	15% 	20% 	25% 	30% 

1% 176 	44 7 4 2 1 1 1 1 

2% 704 	176 29 15 7 4 2 2 1 

5% >1932 	1100 176 90 44 20 11 7 5 

7% >1932 345 176 87 39 22 14 10 

10% --- 704 360 176 79 44 29 20 

15% 1584 809 396 176 99 64 44 

20% --- >1932 1437 704 313 176 113 78 

25% --- >1932 1100 489 275 176 122 

30% 1584 . 	 704 396 253 176 

35% --- --- >1932 958 539 345 240 

40% --- --- -- 1252 704 451 313 

45% --- --- --- --- 1584 891 570 396 

50% --- --- --- '1932 1100 704 489 

55% --- 1331 852 592 

60% --- 1584 1014 704 

65% --- --- 1859 1190 826 

70% --- --- >1932 1380 958 

75% --- --- --- --- 1584 1100 

80% --- --- --- --- 1802 1252 

85% --- 	 --- --- --- 
--- >1932 1413 

90% --- --- 
--- 1584 

95% --- --- --- --- 1765 

100% --- 	 --- --- -- 
--- >1932 
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