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SYNOPSIS 

This report presents details on the analysis of historical 

natural flows in the Athabasca River basin. Monthly flows are provided 

for the period 1912 to 1980 at 21 locations on the Athabasca River and 

its major tributaries. The flow data sets are suitable for water 

management planning on the scale of the Athbasca River basin. 
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1. I NTRODUCTI ON 

This is a report on the supply of water in the Athabasca River 

basin. The report will serve as a reference for preliminary planning 

studies in that it presents a regional picture of the availability of 

water throughout the basin. The data contained within this report will 

enable a first level assessment of water supply such that zones of anti

cipated shortage can be identified as requiring more detailed study. 

1.1 Objective 

The objective of this study is to provide data sets of monthly 

mean natural flows at selected locations in the Athabasca River basin. 

Missing data are estimated such that a uniform period of record is 

available at all locations. 

1. 2 Scope 

The analysis of water availability is limited to the Athabasca 

River and its major tributaries. Streamflow records are available at 

many locations not considered in this study, however, their inclusion in 

the report woul d have 1 imited benefit to the regi ona 1 nature of the 

study. Estimating missing records at most of these sites would be 

difficult. If a region that could undergo water supply shortages is 

identified, these stations will form part of a more detailed study. 

However, the time frame of such a study will likely be modified to 

ensure an accurate representation of streamflow throughout the region. 

The time frame selected for this study encompasses the period 

1912 to 1980. Streamflow records in the Athabasca River basin commence 

in May of 1913 at station 07BE001 - Athabasca River at Athabasca, thus 

ensuring adequate representation of basin runoff in the early years of 
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the study period. The decision to initialize the study at 1912 conforms 

to prior water supply studies within the Athabasca River basin and 

Alberta. It represents the earl i est date where yea rly streamflow 

records at the principal Alberta hydrometric stations were obtained. 

1.3 Prior Studies 

Two studies related to long term natural flow in the Athabasca 

River basin have been completed prior to this report. The first study, 

undertaken by the Saskatchewan-Nelson Basin Board (SNBB), dealt with 

water supply in the Saskatchewan-Nel son bas in. Although the Alberta 

portion of the study concentrated on river basins south of the 

Athabasca, natural flows at five hydrometric stations and four points of 

interest within the Athabasca River basin were analysed. These data 

files are used to help verify results of this study. 

A study of the Lesser Slave Lake water levels was conducted by 

Water Survey of Canada in 1978. Verification and synthesis of lake 

levels represented the major component of the study, however, daily 

discharges at the outlet for the period 1914 to 1977 were produced. 

These flows are used in this study in preparing the natural flow file 

for the Lesser Slave River. 
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2. SELECTION OF NATURAL FLOW POINTS 

The selection of locations where natural flows are developed 

is based on the availability of streamflow data and the expected relia

bility of the estimates produced. Two types of data sets are used in 

the study and are classified as follows: (1) those sites with suffi

cient data to enable reasonable estimates of natural flow to be made for 

the study period and (2) those sites with insufficient or no streamflow 

data. For identification purposes, the former data sets are called 

C files; the later, G files. The criteria for establishing tbe C file 

are outlined in detail in Section 5 - Extention of Natural Flows. 

2.1 The C Files 

The locations where sufficient streamflow data exists to 

permit extension of the recorded period to the study period are listed 

in Table 2-1 and are shown in Figure 2-1. Fifteen sites met the 

criteria for reasonable accuracy. All sites are located at active 

hydrometric stations. 

2.2 The G Files 

Streamflow files are created at six locations where no 

streamflow records are recorded. The sites are listed in Table 2-2 and 

shown in Figure 2-1. Four of the sites represent potential reservoirs 

which were studied by the SNBB. Although no plans exist for these 

sites, updating the data files at these locations was considered 

appropriate. The remaining two sites are located at the mouths of major 

tributaires, for which streamflow records are not available. 



TABLE 2-1 THE C FILES 

NAME 

Athabasca River near Jasper 
Athabasca River at Hinton 
Athabasca River near Windfall 
McLeod River above Embarras River 
McLeod River near ~Jolf Creek 
McLeod River near Whitecourt 
Pembina River below Paddy Creek 
Pembina River near Entwistle 
Pembina River at Jarvie 
Athabasca River at Athabasca 
Lesser Slave River at Highway No.2 
Clearwater River at Draper 
Clearwater River above Christina River 
Athabasca River below McMurray 
Athabasca River at Embarras Airport 

CODE 

C7AA02 
C7AD02 
C7AEOI 
C7AF02 
C7AG01 
C7AG04 
C7BA01 
C7BB02 
C7BC02 
C7BE01 
C7BK06 
C7CD01 
C7CD05 
C7DA01 
C7DD01 

TABLE 2-2 THE G FILES 

NA~1E CODE 

Athabasca - Oldman Dam Site G7 AA 
McLeod Valley Dam Site G7 AB 
Berland River at the Mouth G7 AC 
Pembina Dam Site G7 BA 
Moose Portage Dam Site G7 BB 
Christina River at the Mouth G7 CA 
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LOCATION 

NvJ27 -45 -0 1-W6M 
SE22 -51-25 -vJ5M 
NE20-60-14-W5t~ 

SE07-52-18-W5M 
NvJlO-54-16-W5M 
SEl5-58-13-W5M 
NEl2-48-10-W5M 
SW29-53-07-W5M 
NE15-63-27-W4M 
SE20-66-22-W4M 
NE06-73-04-W5M 
NW32-88-08-W4M 
SE33-88-07-W4M 
NW05 -90 -09 -W4~1 

NEl5-106-09-vJ4M 

LOCATION 

23-55 -22 -W5~1 
03-55-14-W5M 
12-58-20-W5~1 

17-53-07-W5M 
17-72-25-W4M 
28-88-07-W4M 

• 
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2.3 Regions Not Analysed 

One region within the Athabasca River basin for which a 

streamflow file is not produced is the La Biche River basin. Streamflow 

data for most of this basin is incomplete. Although several new hydro

metric stations have been located within this region, a useable data set 

will not be available for several years. The possibility of creating 

a G fil e for thi s regi on was exami ned, however the accuracy of the 

estimated flows was prohibitive to performing any analysis. The La 

Biche River basin represents about 20% of the area bounded by the 

Athabasca River at Athabasca, the Athabasca River below McMurray, and 

the Clearwater River at Draper stations. Applying an equal-area yield 

to this zone indicates that the mean annual flow from the La Biche River 

bas in is about 4.5% of the mean annua 1 flow at the Athabasca Ri ver at 

Athabasca station. The reliability of a data set produced from this 

approach would be poor, as the entire flow in the La Biehe River is 

vi rtua 11y offset by the poss i bl e measurement error at the Athabasca 

River at Athabasca gauge. 

• 
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3. PROJECTS AFFECTING NATURAL FLOW 

Many small projects affect natural flow in the Athabasca River 

basin. In most cases it is not possible to include their effect into the 

calculation of natural flow, as the historical use of the water cannot 

be reconstructed with reliability. Table 3-1 lists estimated 1980 with-

drawals as a percentage of the mean annual flow for selected regions in 

the basin. The withdrawals include municipal, agricultural, and indus-

trial uses. 

TABLE 3-1 

1980 WATER WITHDRAWALS 

REGION WITHDRAWAL % OF MEAN ANNUAL FLOW 
(dam3) ORIGINATING IN THE REGION 

Athabasca River 600 0.01 
above Hinton 

Athabasca River, Hinton 45,800 2.17 
to Hindfall (local) 

McLeod River 1,800 0.29 
above Embarras River 

Pembina River above 3,600 0.52 
Entwistle 

Lesser Slave River 8,800 0.62 

CleanJater River 800 0.02 

Athabasca River 
McMurray to Embarras 97,800 6.59 
Airport (local) 

For most regions, water withdrawal represents a small portion 

of the mean annual flow originating in the region, usually less than the 

4% measurement error. The exception is the local area between the 
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Athabasca River below McMurray and the Athabasca River at Embarras 

Airport stations, where 1980 withdrawals amounted to over 6% of local 

runoff. Virtually all of the water withdrawal in this region can be 

accounted for by the Suncor and Syncrude oil sands plants. Table 3-2 

1 ists total consumption estimates for these projects. Although these 

consumptive uses represent a quantifiable portion of the runoff from the 

region, they are insignificant with respect to the total volume of water 

in the Athabasca River that passes through the region. 

January 

Februa ry 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

TABLE 3-2 

ESTIMATED TOTAL CONSUMPTIVE USE FOR SUNCOR AND SYNCRUDE 

MONTHLY MEAN FLOW (CMS) 

1974 1975 1976 1977 1978 1979 

0.23 0.23 0.23 0.26 0.27 0.39 

0.23 0.23 0.22 0.26 0.28 0.43 

0.23 0.23 0.23 0.26 0.29 0.48 

0.23 0.23 0.23 0.26 0.36 0.40 

0.23 0.23 0.23 0.26 0.36 0.31 

0.23 0.23 0.23 0.26 0.29 0.35 

0.23 0.23 0.23 0.26 0.47 0.36 

0.23 0.23 0.23 0.28 0.42 0.41 

0.23 0.23 0.23 0.39 0.40 0.34 

0.23 0.23 0.23 0.34 0.30 0.29 

0.23 0.23 0.23 0.26 0.40 0.39 

0.23 0.23 0.23 0.25 0.45 0.34 

1980 

0.32 

0.31 

0.34 

0.36 

0.39 

0.32 

0.43 

0.34 

0.37 

0.34 

0.35 

0.37 
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4. NATURAL FLOW CALCULATION (B-FILES) 

Monthly flow data files, where recorded flows have been 

adjusted to natural flows, are named B-files. A separate listing of the 

B-files is not presented in this report since, with the exception of the 

Athabasca Ri ver at Emba rras Airport, they represent the recorded flows 

summarized by Water Survey of Canada. The B-file data can be obtained 

in this report by examining the C-file listings in Appendix I. Monthly 

natural flow data which are not shaded in the C-files, represent the 

B-file data. 

The Athabasca River at Embarras Airport station represents the 

only study location where water withdrawals from the upstream region are 

historically quantifiable. Natural flows are calculated at this site by 

adding the estimated consumptive withdrawals listed in Table 3-2 to the 

recorded flow. Although this change to the recorded flow at the 

Athabasca River at Embarras Airport is insignificant, accounting for the 

water use of the recognizible industry in the region is considered 

appropriate. 
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5. EXTENSION OF NATURAL FLOWS 

The objective of this study is to provide data sets of monthly 

natural flows at selected sites for the period 1912 to 1980. In this 

section, the regression procedures used to estimate the missing flows at 

the study points are discussed. 

5.1 Initial Natural Flow Data 

The hydrometric stations listed in Table 2-1 are selected on 

the basis that their record lengths are sufficient to initiate regres

sion analyses with other stations. The available natural flows at these 

sites, which comprise the B-files, become the basic values used to 

produce the completed 1912 to 1980 data sets, the C-files. 

In some instances, it is necessary to use natural flow data 

from hydrometric stations outside of the Athabasca River basin in order 

to complete the C-files. One station used is Station 05BB001 - Bow 

River near Banff. Natural monthly flows for this station are complete 

for the 1912 to 1980 period and are obtained from the WSC Historical 

Streamflow Summary. The only other station, localed outside the basin, 

which is used is Station 05DF001 - North Saskatchewan River at Edmonton. 

Natural monthly flows at this location were produced by Maclaren (1981) 

in a flow synthesis study of the North Saskatchewan River basin. 

Where hydrometric stations are judged to be close enough that 

they record essentially the same streamflow, the data at both stations 

are combined. This is the case for Station 07AD002 - Athabasca River at 

Hinton and Station 07AD001 - Athabasca River at Entrance. As the former 

station is still active, the streamflow records were combined in this 

data set. 
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5.2 Procedure for Estimating Missing Flow Data 

The method used to produce estimates of missing flow data is 

to derive a regression equation for monthly flows between hydrometric 

stations with overlapping records. The regression equation is then used 

to provide estimates of the missing data at the station with the shorter 

record from the data at the station with the longer record. 

In all instances, the primary goal is to obtain the best data 

set possible, not just the best regression equation. The data produced 

from the regression techniques had to make sense hydrologically. Esti

mated flows are compared to flows at upstream and/or downstream hydro-

metric stations to ensure they fit the overall relation in the basin. 

Anomalies are explai~ed, or the regression equation is rejected. 

The procedures used in preparing the estimated flows for the 

C-file are briefly summarized as follows: 

(a) Regression equations are produced in the form 

10gY l = bl + b2 10gX2 + b3 10gX3 + •.. + bn 10gX n 

where Xl = monthly flow at subject station (dependent variable) 

X2 = monthly -n flow at other station (independent variable) 

b = constant l-n 
Estimates of Xl are produced where Xl records are missing but 

X are recorded. 2-n 
(b) Where possible, the regression equations and corresponding 

flow estimates are based on B-file data. In some instances, completed 

C-file data is analysed. In these cases, only the C-file flow data is 

used to provide estimates; the regression equation is still produced 

from the B-file data. 
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(c) Portions of missing records often are estimated with more than 

one regression equation. Regression equations are therefore ranked in 

priority with the best analysis given the highest priority in filling 

voids. Lower priority equations are used only when the absence of data 

for the independent variables make it necessary. 

Priority ranking among various equations is based on the 

correlation coefficient of the regression equation and the standard 

error of estimate. The equation having the highest correlation and the 

lowest standard error is preferred. 

(d) The completed C-files are compared with other flow files 

upstream and/or downstream of the subject location to ensure the esti

mated flow data fits the overall relation in the region. If seasonal 

variations, known low flow frequencies, specific flood events, and local 

runoffs are adequately represented by the estimated data, the C-file is 

accepted. If anomalies occur that cannot be explained, the regression 

equations in question are replaced by a new priority ranking of equa

tions and a new C-file data set is obtained. 

5.3 The C Files 

The completed C-files are tabulated in Appendix 1. Included 

in the listing are the regression equations used to estimate missing 

data. The exact equation used to determine each estimate can be 

identified by relating the type of shading in the overlay to the appro

priate shading in the tabulated regression equations. 
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6. NATURAL FLOWS AT POINTS OF INTEREST 

The monthly flow data sets at points of interest, the G-files, 

are derived from data in the C-files. They are primarily based on 

drainage area ratios between the point of interest and appropriate 

C-files. A linear interpolation is used, assuming that unit runoff is 

uniform over the drainage area lying between the hydrometric stations. 

In two instances, reservoir sites are located close to hydrometric 

stations such that the corresponding C-files are considered 

representative. 

6.1 Procedures for Estimating Flows at Points of Interest 

The equations used to prepare the G-files are listed in 

Table 6-1. Where more than one equation appears, the first equation 

listed is used to complete as much of the G-file as possible; the second 

equation is used to complete the data file. 

6.2 The G Files 

The completed G-files are tabulated in Appendix II. The data 

in the G-files are generally of a lesser quality than the C-file data, 

due to the method of their estimation. However, these data files are 

the best available estimates for the points of interest. In areas of 

limited data, such as the Christina River basin, the representation of 

the historical flows is more than adequate for preliminary resource 

management planning. 



TABLE 6-1 

COMPUTATION EQUATIONS FOR FLOWS AT POINTS OF INTEREST 

Name Code Equation 

Athabasca-Oldman Dam Site G7 AA 1. G7AA = C7A002 + 0.160 (C7AE01 - C7A002 - B7AC01) 

2. G7AA = C7AD02 + 0.145 (C7AE01 - C7A002) 

McLeod Valley Dam Site G7 AB 1. G7AB = C7AG01 + 0.589 (C7AG04 - C7AG02) 

Berland River at Mouth G7 AC 1. G7AC = B7AC01 + 0.614 (C7AE01 - C7AD02 - B7AG01) 

2. G7AC = 0.556 (C7AE01 - C7A002) 

Pembina Dam Site G7 BA 1. G7BA = C7BB02 

Moose Portage Dam Site G7 BB 1. G7BB = C7BE01 

Christina River at Mouth G7 CA 1. C7CA = 0.973 (C7C001 - C7C005) 
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7. DISCUSSION OF RESULTS 

The mean annual flows for the Athabasca River basin are shown 

on a schematic of the basin in Figure 7-1. For the 1912 to 1980 period, 

mean annual flow for the basin amounts to 701 m3/sec, based on the 

Athabasca River at Embarras Airport station. This represents an average 

runoff over the entire basin of 143 mm. 

7.1 Spatial Variation of Runoff 

The spatial distribution of the water within the basin is sig

nificant. Almost 26% of the flow measured at the Athabasca River at 

Embarras River station originates in the headwater zone upstream of 

Hinton, an area comprising only 6% of the total basin area. About 19% 

of the flow originates from the Clearwater River basin. Thus, 45% of 

the runoff at the Athabasca River at Embarras Airport station originates 

from only one quarter of the basin area. 

TABLE 7-1 

MEAN ANNUAL RUNOFF DEPTH 

Sub-Area 

Athabasca River near Jasper 
Berland River at Mouth 
McLeod River near Whitecourt 
Pembina River at Jarvie 
Lesser Slave River at Highway No.2 
Christina River at Mouth 
Clearwater River above Christina River 

Average Runoff Depth 
Over Sub-Area 

(mm) 

722 
220 
162 

78 
98 

106 
156 
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Tab 1 e 7 -1 1; sts mean annual runoff depth for selected sub

areas of the Athabasca River basin. The range in the runoff depths 

listed ;s over 600 mm. The Athabasca River near Jasper runoff depth of 

722 mm approximates the upper limit in the basin. However, runoff 

depths less than those shown in Table 7-1 are common. For example, 

available records for the Shoal Creek basin indicate that average runoff 

depth is about 33 mm. 

7.2 Use of Data Files 

The data files of monthly flow provide a good basis for asses

sing major runoff components in the Athabasca River basin. These flows 

can be used to assess the changes major projects could have on the 

natural runoff specific to the Athabasca River. Caution should be 

exercised in applying the data files outside of this context. 

The data files should not be subtracted to produce runoff data 

sets for local areas, unless this local runoff represents a significant 

portion of the most downstream station bounding the area. The G-file 

for the Christina River is produced using this procedure, as its esti

mated runoff averages 34% of the Clearwater River at Draper flow. 

Subtracting the data files for the Athabasca River below 

McMurray and the Athabasca River at Embarras Airport to estimate local 

runoff is not valid. The difference in mean annual flow at these two 

sites is only 7%. Based on the two data files, runoff depth from this 

local area would be 67mm, whereas the likely value is closer to 100 mm. 

Thi s fact does not i nva 1 i date either data fil e, rather it i 11 ustrates 

the potential for errors by misusing the data files. The 33 mm differ

ence between the calculated and expected runoff depth of this local area 
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can be accounted for by a 3% change in the flows at either of the 

Athabasca River stations. Applied to annual runoff at either station, 

±3% is insignificant. Applied as a volume in the local area, 

misrepresentation of runoff depths could occur. 

7.3 Negative Local Area Flows 

In order to balance the flow in a particular month, local 

runoff from an area occasionally must be negative. This, of course, is 

physically impossible. Negatives usually are associated with a 

combination of travel time and measurement error. As an example, WSC 

recorded May 1980 flows for the reach between the Athabasca River near 

Windfall station and the Athabasca River at Athabasca station are listed 

in Table 7-2. To balance the system, the local area flow must be 

-47.9 m3 /sec. This absolute quantity exceeds the recorded flow for the 

Pembina River at Jarvie. 

TABLE 7-2 

MAY 1980 RECORDED FLOWS 

Station 

Athabasca River near Windfall 

McLeod River near Whitecourt 

Pembina River at Jarvie 

Lesser Slave River at Highway #2 

Total 

Athabasca River at Athabasca 

Local Area 

Mean Flow 
(m3 /sec) 

352 

73.1 

47.2 

65.6 

537.9 

490 

-47.9 
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The majority of the negative local flow can be explained by 

travel time. For these flow magnitudes, travel time· between Windfall 

and Athabasca is about 36 hours. Shifting the Athabasca River at 

Athabasca data set by this amount gives a monthly flow of 522 m3 /sec as 

opposed to 490 m3 /sec. Combining flood flows that were previously split 

between May and June accounts for the major increase. The remaining 

negative local runoff of -15.9 m3 /sec represents only 3% of the 

Athabasca River at Athabasca flow and likely results from combined 

gauging errors at the five hydrometric stations. 

The occasional occurrence of negative flow in a local area 

further illustrates the errors which could arise if the data files are 

used out of context. The data files are representative of monthly flows 

at specific locations in the basin. Errors associated with measurement 

of data and estimation of missing data are minor at each location, but 

could override an analysis where several stations are used to estimate 

local flows. 



-20-

8. SUMMARY 

This study has produced a set of monthly natural flows at 21 

locations on the Athabasca River and its major tributaries. The data 

sets, covering the period 1912 to 1980, are suitable for water manage

ment planning on the scale of the Athabasca River basin. If an area is 

identified as having a potential water supply problem, a detailed 

analysis of the region, likely on a shorter time frame, should be con

sidered. 
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. C - FILE 

INDEX OF STREAM GAUGING STATIONS AND DATA IN ORDER OF CODE NUMBER 

NAME CODE LOCATION D.A.'" PAGE 

ATHABASCA RIVER NEAR JASPER C7AA02 NW27-45-01-W6M 3877 25 

ATHABASCA RIVER AT HINTON C7AD02 SE22-51-25-W5M 9787 27 

ATHABASCA RIVER NEAR WINDFALL C7AE01 NE20-60-14-W5M 19880 29 

MCLEOD RIVER ABOVE EMBARRAS RIVER C7AF02 SE07-52-18-W5M 2561 31 

MCLEOD RIVER NEAR WOLF CREEK C7AG01 NW10-54-16-W5M 6311 33 

MCLEOD RIVER NEAR WHITECOURi C7AG04 SE15-58-13-W5M 9111 35 

PEMBINA RIVER BELOW PADDY CREEK C7BA01 NE12-48-1O-W5M 2905 37 

PEMBINA RIVER NEAR ENTWISiLE C7BB02 SW29-53-07-W5M 4415 39 

PEMBINA RIVER Ai JARVIE C7BC02 NE15-63-27-W4M 13097 41 

ATHABASCA RIVEI< AT ATHABASCA C7BE01 SE20-66-22-W4M 74055 43 

LESSER SLAVE RIVER AT HIGHWAY N" 2 C7BK06 NE06-73-04-W5M 14397 45 

C:..EARWATER RIVER AT DRAPER C7CD01 NW32-88-08-W4M 30897 47 

CLEARWATER RIVER ABOVE CHRI S'iINA RIVER C7CD05 SE33-8S-07-W4M 17165 49 

ATHABASCA RiVER BELOW MCMURRAY C7DA01 NW05-90-09-W4M 1'32956 51 

A.THA3ASCA RIVER AT EMBARRAS AIRPORT C7DD01 NE15-106-09-W4M 154845 53 

> C.j... = DRAINAGE AREA IN SQUARE L<ILOMETERS. FRort, PFRA HYDRO,-OGY MEMORAN!XJM ,:25. 1S78. 
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SUMMARY OF REGRESSION ANALYSIS 

Dependenl Variable : ATHABA~CA RIVER NEAR JASPER 

JAN. 
FEB. 

MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NOV. 
DEC. 

JAN. 
FEB. 
MAR. 
APR. 
MAY. 
JUI' 
JUL. 
AUG. 
SEP. 
OCT. 
,\iOV. 
DEC. 

JAN. 
FEB. 

MAR. 
.",PR 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NO\'. 
DEC 

INTERCEPT 
INDEPE~DEKT VARIABLES 

LAG1 858801 87AD02 
-0.3071 0.2320 0.3890 0.4915 

.... .., 

", 

0.1813. ·"1.0286 
,..0.2229 0.0049 0.3472 . 0.6907 
o .t290 -0.0744 . '0.,1726 0.7545'. 
0.765.2 ~0.0482 .0;':1:236, 0.5639 
0.8356 -0.2054 0.4050 0.4816 

-0.0620·· 0.0774 0.1782 0.6981 
-0.21.17 0.1407 0.3502 0.5588 

'." ."'. '.' 

, 

LAG1 858801 
, 0.1742 .. .' 0.3493 , .. 0,.5334,' · ., 

.. ""', "",.''''''., ...... ,.:', .. :,:' ......... 
'.' 

" 
'" ., ..... (:.'.,. .. 

". '.";,',;,," .. .. , .. ,. 1:",',,"::>,,"',··';,,· ..... : '.','. 

0.4589, : ":.'0 ':'0200,·, ,,:0;845S 
1.0505·.; ,:-'0:0304 0.6635 '., 
1.6850 .,..0.0304 

'" 
0.6635 .. 1.2365,; '-0;1351 .. ' 0,7682 

0.703S· 0.0891 0 ... 7098 
0.2449 0.3430 "','.'0;5553 

,," 

858801 

· . 
: ' . 

; : : .; .. :;'" .. : ' 
. ..' .. ' .,. 
. ,: .. ', .. ':.' .:: 

· , 
.. 

.. " : : , 
, .. : .. , , 

SAME EQUATION USED FOR JAN. FEB. MAR. NO'.'. DEC 
BASED ON COMBINED DATA FOR THESE MONTHS 

... 

,. 
. 

'..c:. '. 

1,,' ··.:.c:·· 

'. 

.. 

, . 

, , 

. , 
, . 

C7 A AO" 

R=Coeff. Sc-Sld. 
",. corr. error of c!'t. 

0.904 0.075 

0 .. 808 0.096 
0.969 0;046 
0.906 0.039 
0.834 0,042 
0.823 0.046 
0.870 0.052 
0.838 0.058 

'. 0.876 0.084 

" . .. , 
" .. .. .... . 

"',' .,: 0.926.: "'0,·066, 
,'0;8'19 . 0.051 

,. .. , 0;727 ".0.051 
0.770 0.050 . 

0.663 0.077 
0.710 0.070 .. . 

, 0.097 . ; , , , . .. , 
. , : ' 

, 
.. . 

. .' . . " , .. 

• 

, 



1912 
1913 

"'Y 

ATHABA!CA RIVER NEAR JASPER 
NATURAL MEAN MONTHLY PLOW (eMS) 

"UIIE MY SEPT OCT NOV IU 

... ~:;~ .mt~f·fiJU~ ~::.HJml~t~~~~~i[~;~1u::~!i!'::'lli~~~~;::[m~~:1:; 
1914 13.5 9.1 9.4 16.3 67.4 233.4 321.7 184.4 90.4 53.7 24.3 15.3. 
1915 15.2 13.1 12.0 21.3 112.0 225.4 284.6 340.8 97.1 45.1 23.8 20.3 
1916 7.8 12.7 12.9 21.0 44.5 251.4 294.9 208.3 127.9 61.6. 30.3 17.1 
1917 12.2 11.1 S.O 9.7 69.7 198.5 297.0 175.2 105.3 75.9 32.6 24.9 
1918 20.9 11.3 10.4 18.8 77.5 314.7 277.2 169.2 131.2 69.2 22.7 16.5 
1919 13.0 S.8 10.3 16.1 76.3 195.2 254.7 230.8 112.8 36.2 29.1 18.2 
1920 10.3 9.7 9.1 11.8 40.5 191.3 389.7 231.9 11'.1. 62.1 26.6 14.6 
1921 12.2 11.0 9.5 19.9 75.5 260.4 270.3 213.1 91.8 47.2 31. I 25.7 

::~~ r':~~:;i~' .. ;::[~~:;!1.J' ,i,i lls;~ H,Q 67.7 28 1.5 269.6 25U 156.2 54. 124·:Si:':i':"i!1ll!Ub 
·'·7·;''''' 65.8272.9271.7231.7135.1 52.6 23.9 14.8 

1924 8 ... 7 10.5 10.0 11.2 116.4 197.7 263.4 226.0 150.1 63.7 31.8 12.8 
1925 
1926 
1927 
1928 

192" 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
19n 
1935 
lS40 
1941 
1942 

1943 
·1944 
1945 
1946 
1947 

1948 
1949 
le5e 
195 , 

1952 
19: 3 

195. 
195:~ 

leE ., 

195E 

19::5 
196e 
1961 
1962 
19.63 
1564 
1965 
1966 
1967 
IS6e 
1969 
1970 
1971 
1972 
15i3 

1974 
1975 
1976 
lS77 
1971: 
1979 

1980 

MIN 
MAX 

MEAt< 

'. 9.'6' 

9.9 
9.2 

13.8 
8.5 

9.2 
10.4 
7.5 
9.5 
6.5 

13.4 
13.4 
B.4 
6.7 
7.9 

lS.2 155.3 266.4 303.5 244.2 140.6 42.7 21.8 17.9 
39.3 81.4 156.6 269.4 173.8 101.6 41.8 21.5 12.7 
15.9 48.5 215. I 233.9 204.0 119.0 69.8 22.9 8.7 
9.2 174.3 277.3 330.6 218.6 101.6 37.0 21.4 14.1 

11.2 62.1 292.1 218.8 222.3 107.5 54.5 20.8 11.9 

6.8 9.0 8.5 23.0 77.S 260.0 307.3 242.7 .123 .. :7 .4.2:8. 2..1..0 .. 14.3 
10,.2 S • .1 ... S.1 W .. f 81.8 262.0 270.S "1~.Z··.~ :folk3" :.'s;i::\,,'·' 2it:0 '12d 
<9.4J1.39.8 lU 88 .. 3 299 .. 2241.9 . 'Z3'8.61oi:l:f·3~.9 .. ls.1 .. 1;:0 
&1;7: Sri? 1i 7 70:S2SS: 42.9LO.Z2S;0·I;.t(.4:SL6 37.2 20.8 
',o:ile:39;S4'S4 18.8:S. 22S,3 247:5 <i93:S .93:.1 ~8,S' 31. I 15.2 

1~ 7 
tL2 
lL.3 
lS,6 
1.,3. 
I:; 6 

1 ~ . 2 
8 

12 
12,7 
1:; 1 

13.4 
I. 1 

12 
12 6 
1;; . 2 
12.6 

6.e 
20.9 

12.2 

14 4 

n',o 
':f~ .A 

i.2 1 

13 
12 

·11 1 

11 

12 
13 0 .. 
'" 1: 
12 
12. 

10 
1 ~ . 9 

11.0 
111 

5.4 
1~ 4 

10.7 

"·l~. s· . 62,'1 255.1' :32~:f .2i3::P' ''':127:2 "4301' 19:2 ·13:,7 
130. B 238.421C:Vl<l.; 

208.9 26~.3 

.. "j. 

S .;' .. '4~ 

10.al~7: 7S.S 
1.2 .. 4 "IB:5 '52:9 

. "9:5.14 . .1 .'. 108.1 

j"6 ···.·ns· 69.9 

19i O. 

24~. 9. 
281.0 
235.1 
280.2 
2.29;0 

.' 8 :')i:.5 74.5 24~ 1 
:;4.5 .. , <43. 7 ~03. 6 
n.1 'Si/'iS3: 6 n.3 

9.5 le.2 l1s.7 . 216'S 
12.4 14 57.7339 I 
1.2.8 13 ~ 70.3 245 4 
11.0 21 107 1 243 
~ 6 116 47.0 276 
9.6 14 104 5 248 

12.C 
9.6 

10.0 
10.8 
11. 1 
5 4 

9 7 
I ~ 8 

9.3 

~ 7 
13.4 

10.0 

11.3 
13 .; 

109 5 

89.6 
IS 53.2 
11.9 45.9 
17 0 107.1 

17.2' 63. 1 
1: . 5 62 1 
I:; 4 53.9 
39,7 . 153.4 

9.2 
4b 4 

17.2 

40.5 

lS<'. S 

87.0 

374.4 
223. 

295 
183 
lBe.9 
223 4 
273.0 
21£.0 
211.2 

156 6 
374 4 

243.2 

324.0 
.. 2~a .• 3 

253.4 
254:6 
267 .. 3. 
307:5 
251.6 
276:4 
299.8 
224 1 
230.0 
222, 1 

229,3 
201.1 
285.5 
311.2 

299.4 
206.5 
315. 
254 C 
197. 

".;,d:i,;;,;.,i:i ,.:;1;5 

'¥'Z9"73" ;H'~i 
15:2,.', :·f4./Z 
22.3 1::2. 3 
25.615.0 

4E7 23.5 14.7 
57::8 27;2 21.2 

IB5 .. 2 '.. 53,2 27.3 19 
20,4.8. 63,9 27:5 14 

.204:4 ': 9S:8 44.527.() .16 I 

.. 19'71 In. I 53.7 21>8, •··• .. 17.0 
.171.5 ;04:8 701'" Ko iss 
23eie :: 111: 969:6 
22():8 . . )16fp,.' . 
21(3·"fi5.',,·:S3:.'t· 
194.611e) .. 
222. ~99 0 
177.0 &2.3 

224.8 10Z.7 
223.4 97.9 
207. 91.7 
201.9 112.8 
156.0 83.0 
270.1 141.6 

202.896.1 
186 1 195 4 

187.0 110.4 

151.6 8~.7 

49", 
46 :·2 
31.6 
45.3 
46.5 
44.0 . 
Hi 
46.4 
54.6 
39.5 
7 ~ . i 
4:'. i 

60.3 

•. 40..6 

30.2 
2~:.8 

24 5 
25 8 
13 0 

23 
21.9 
17.3 
25 1 

400 
2~.8 

23.3 
n.3 
12 8 

22.4 

:i~ 
i8. 
16 
15. 
15. 
10.8 
15.0 
14 
1~.6 

1 i 8 

le.6 

15 (\ 

15. 

20 4 
12.4 . 

30.7 

lS7.1 15 I .6 
385. 7 • 340. S' 

26c.12054 

62.3 
195 4 
1 I 1. 5 

. 3 I .6 

n,9 

52. 1 

12.8 

40 6 
25. :: 

B. 
30. 

IE. 

MEAN 

93.0 
93.9 
87.2 

101.7 
91.1 
85.6 
95.4 
84.1 
93.4 
89.8 
98 .. 2 
93.8 
92.2 

104.3 
78.2 
80.7 

101.7 
85.7 
95.8 
87.0 
91.2 
97.6 
95.1 
93.4 
81.4 
1£.9 

93. I 
83.4. 
8~.7 
74.8 
8E.6 
81.8 
82.8 
74.3 
as. I 

90.4 
94.4 
70.4 
86.8 
92.9 
87.6 
87.2 

104. I 
8E.6 

86 

e' . 
88. 
93 1 
88.4 
88 4 

83.1 .. 
87.3 
88. E 

101'.2 
95. I 
97.6 
ee.5 
87. 
74. 

87 0 
97 
78. 
93. 1 
73 

95.5 
?7.1 

10C. 6 

78.8 
82.6 

70.4 
104 

8S.7 

105 
106 
98 

fl5 
103 
96 

107 
95 

105 
101 
III 

106 
104 
118 
88 
91 

115 
97 

108 
98 

103 
110 
10i 
lOS 
92 
89 

105 
94 
ss 
84 
9E 
92 
93 
8~ 

99 
102 
10E 
79 
98 

105 
99 
9S 

117 

So 
97 
91 

10C 
105 
loe 
100 
94 
9E 

100 
114 
107 
110 

10' 
9f 
84 
9E 

110 
8S 

105 

8S 
10E 
87 

113 
8S 
93 

100 

CUBI eDAM 

2941355 
2960167 
2748720 
3207632 
2880914 
2699445 
3007799 
2651816 
2953440 
2832158 
3097118 
2957710 
2917139 
3290004 
2465516 
2544739 
32 14690 
2703984 
3021350 
2743794 
2882458 
3078136 
2998105 
2946034 
2573397 
2489071 
2936308 
2629852 
2772243 
2359230 
2732257 
2581008 
2619108 
2344542 
2777213 
2849765 
2985517 
2219'797 
2736585 
2931045 
2768798 
2749446 
32842S~ • 

2731254 
2729664 
2558351 
279338t 
293512~ 

2796778 
2788255 
2620765 
2752912 
2802271 
3190919 
2997841 
3078853 
2831556 
2745964 
2354693 
2742638 
3078849 
2480209 
2935360 
2467764 

3020133 
2430355 
3172690 
2486079 

2612893 

2800272 
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SUMMARY OF REGRESSION ANALYSIS 

Dcr~I1d;;nl Yariablc A THABASCA RIVER AT HINTON 
'. 

INTERCEPT 
JNDEPENDEKT VARIABLES 

LAG1 85DF01 B58BOi (B7BE01 
JAl\. 0.5847 0.3356 0;0870 0.1761 
FEB. . .' 

MAR. 
APR. 0.4248 I 0.1800 0.8474 
MAY. ,0.8534. 0.0294 '. 0.7501 0.0307 
J UK. 0.9686 0.0321 0.5962 0 .. 1380 
JUL. 1.3244 -0;0329 , 0.5896 0.0919 
AUG. 0.2795 0 .. 2275 0.5733 0.2256 
SEP. 0.5583 0: 1523 0.5068 0.2296 
OCT. 0.3911 0.2219 0.5328 0.1782 
NOV. 
DEC. '. 

" 

LAG1 B5DF01 B5BB01 
JAN. 0.5472 .0.3835.· ..-.::'0.1054 ... "'0;2060 .. ' . 

FEB. . : ... ' .. ' ,.,...,' ." ......... " ... .' .. .. ... 
MAR. '. ' .. , 

." 
'. : .. ..,:.' ... ': ,).: .... .,. 

APR. .,:" .. : ' . :....: ' . "'''.' .,.', .... :: ...... .. , 
MAY. 0.B700 '.0.0227 .' ','0.016'1 .. 0.;7738.'· ,., ... : ...... ". 
Jl'N. 1 . 14B9" '0;0450 .:.' '0'.130'1" 0.5234 .. :':'" '. 
Jl'L. 1 .5513 0.0610 '··,:0:077B· . ' 0.5462 . 

AUG. 0.5B77 0.1476 . ·:,0.2976 0 .. .4441 
SEP. 0.6149 0.:1943 ,'. · ... 0 .. 2374 0.4269 
OCT. 0.7418 0;.2013 ':.' 0.0532· 0.5452 
NO\ . .. . ...... " • 
DEC. 

B5DF01 85BBOi 
JAN. . ;, : .':' : :0.,158:6' .. , 0 .. '7987: . ,. , 
FEB. . . , ,; , 
MAR. , : : ....... , 
APR. . , , " : : : ' " , ' , " .. ,' 

MAY. : . ' , '." ,,'" .. ' : 
JUK. . : . ., , 
JUL. , ' , , . , .. 

AUG. , 
SE? , '.' , ... . , . 
OCT. , : ' . 
~O\'. : , .' , , 
DEC. . , 

S-\ME EQUATION USED FOR JAN, FEB. MAR. NO\'. DEC 
BASED ON COMBINED DATA FOR THESE MONTHS 

: 

. 

C7A DO~ 

R~C"cIL Se~Sl.d. 

-C7BK06) of corr. error of est. 

0.814 0.082 
. 

." 

0.875 0.070 
,. '. 0;875 0,061 ' 

0.872 ' 0.043 
0.762 0.056 
0.863 0 .. 040 

. 0 ... 769 0.060 
0;704 0.068 ., , 

, ". '. 

.. ' .. O •. BOO 0.095 
.. ' . . .. , 

.': 

. .... 0.930 0;059 .. 
0;B62 0.042" 
0.743 ., 0.056 
0.870 0.037 
0.747 0.063 
0.'567 0;083 

0.71'2 . , ' . , 

, '. 

, , 
, . 



ATHABAICA RIVIR ~l "i»~ 
NATURAL MEAN MONT"b~ fiOW teMlI 

APR MAY JUNI AUG Ott 

:::! )~ ,S,jO:2 i~;~ ....;::;I(f~m~~Jf;4U~[!~f,·i~!!(j~!'ij;HU+:~~f!f!!!'ii~~Jl!!;.m!m 
1915,~l}~'\~i:e:·~9;g;'~~.9 200,9 454,2 SS6,,) 50S,2 200.9 89,7 

1916 24,4 25,7 31.0 42,7 103.9 525.7 620.3 42S.1 271.7 146.7 

1917 34,9 27.9 29.1 36.5 171.6 453.5 653.4 336.9 250.8 198.1s 
1918 48.6 37.3 

1919 30,0 29.5 
1920 26.5 30.1 

48,4 

32.8 

27 .9 

61.1 

39.6 
34.0 

160.6 

150.8 
90.2 

1921 36.5 44.0 34.2 50.3 193.0 

19221Z:8 >ZS.&:;28 .. 3J3:j·',7&:) 
192322.F :iK9J~::!.43;2 125,8 

27.5 
22 ,3 
30.8 
26.3 

40.3 
29,3 
27,4 

37,6 

23 .9 
21.7 
26,7 

35,6 

28. 
18 
38 0 

28.3 
26,0 

32.9 
27 .2 
28 
26.1 
27,1 

27.6 

28.5 
19,8 
22 ,5 
46,4 
11,6 

13.1 

:23.S 

34.6 
36,2 

40.8 
35.3 
43,4 
32,8 
29,7 

31.4 

n.2 
20,2 
31. S 
34,3 
14,7 

31.2 
18,5 

3 •. 4 
94.2 
91.9 
43.4 

45.9 
38.5 

234.1 
~ 11. 3 
201. 9 

86.2 
306,9 

134.9 
61. 7 163.5 
35.1 197,9 
60,0 '172.1 

36. 7 14~, 1 
141,1 372.0 
59,2 127,2 

72 7 274.3 
22,6 149,8 

30,5 206 0 

620.8 

379.1 
358.0 
525',2 

482.5 
521.9 
467.0 

549.0 
357.0 
527.6 
577 .3 
563.6 

580.2 
499 4 
614,6 
531,6 
503,8 

505.3 
535.7 

433.2 
663,4 

657.2 
467,1 

882.6 
445,7 

446.9 
487.7 
554.4 
524. I 
475,4 

512.5 
601. 4 
397,2 

-591.7 
541.5 

436.6 
568.5 
462,0 
691,3 

363.5 
516,8 

559,4: 

421, I 

418.0 
529,1 

382.0 
416.7 

430.2 
440.4 

505,3. 
319,4 

404.9 
373.0 
341.3 
427.0 
316,6 
410.6 
459,4 

345.9 
380,5 

331.4 
321,6 

303, " 

265.2 

302.2 
214.6 
177.6 

238.8 
277.2 
337.2 
310.0 

259.0 
253.6 
218.5 

201. 6 

271.2 
237.5 

200.5 
32£,0 
184.3 
273,8 

155.9 
224, 

277 

110.9 
114,4 

138.2 
122,4 

100.1 
113. I 

140.6 
120,4 
129,4 
149,7 

85,3 
119.4 
98,9 

133.7 
82,1 

154,4 

149.3 

93.2 
136.8 
75.4 

116,8 

66,2 33.2 
67.1 38.7 

64.7 55.0 

50.4 30.0 

52.9 35.0 
52.9 38.8 

89. 7> ~4:h 
54.0 t:;: ~3}' 
62,7 42,1 

50.6 26.1 
58.5 52,1 
64,2 32.8 
44.4 28.4 

48.3 29.8 
64.8 41. 8 
59.8 
57,4 
n,1 

100.2 
76.6 
46.1 
69.9 
54.1' 
63,7 

36.8 

26.5 
24.5 
61.8 
40.8 
43.7 
43.3 
47.3 
57.5 

1924 

1925 
1926 
1927 
1928 

\929 
1930 

1931 
1932 
1933 
1934 
1935 
1936 
1937 

1938 
1939 
1940 
194 I 

1942 
1943 
1944 

1945 
1946 
1947 
1948 

1949 

1950 
19S 1 

1952 
19S3 

1954 
1955 
1956 
19S 7 

1958 
1959 

1960 
1961 
1962 

1963 
1964 

1965 
1966 
1967 

1968 
1969 

1970 

1971 

1972 
1973 
1974 

1975 

1976 

1977 

1978 

1979 

1980 

":":n s
"',:'·3'8',"0 

". 4C '2 

3 'S:OO:O 
H 1 5 5. w.Jbs~2 
174>1 ·s,s:).::: '::ioe;IF 

·53 :2 
1~4. ~ <·SO.2 

'···l5'6 .. ·~···' ':":··sE'>i· ':""'::~i':'6 

MIN 
MAX 

MEAN 

32 
27 1 
31 .8 
30,0 
38. 

n 4 
22.5 
se 3 

30 4 

2f 0 

33 
46 8. 

43 6 

35 
3G, 

24 1 
33,5 
3_ 

36 
3C2 
30 S 
34,5 
33 
34,7 
22 

18.3 
6B 
32 .3 

29,1 
35,8 

28,6 

21.6 
39,9 

19,7 

18.6 
46,E 

307 
28,8 

324 
42,7 

36,6 
32.2 
33,8 
31,4 

300 

3::.9 
31.5 
29,6 

32,2 

33 1 

31.4 

32.5 
26.1 

11 . 6 
46,6 

29.6 

34, 

2i.0 

3~ 6 
34 
26 .9 
19,0 

16.9 
24,2 

31.9 
21.7 
36,6 

41.9 
35 1 

26,8 
27.7 

41..4 
30.2 
:9,9 
32,6 

25,5 
30,3 

34.9 
33,6 
27,6 

14,7 

48,4 

30.5 

57 0 
35,7 

39 9 
41,6 

39,3 
31.9 
57,8 

51. 1 
36,S 
49,2 

49.1 
47.S 
34.5 
50,6 

31, 

40 
36 7 

3S 
48 

38,0 
43 

42 4 

43, 
3E 4 

5 i . 5 

22.6 
141,1 

47,7 

114 

2< " 
369 0 
304 3 
180.0 
121, 

214 

154, 1 
156 ,2 
96, 

147,3 

238.1 
124, 

164 

21" 
1 10,1 

213.0 

21~,2 

200, e 
i22 ~ 

101,5 

207,3 

165.8 
137 6 
121,2 

265.7 

86 8 
372, (; 

185.5 

58S,1 

550.2 
428.9 

552 5 
5S7,3 

481,3 

574.2 
465.,3 
493,3 

602,5 
572,7 

434.8 
670,4 

49S.3 
507.2 

521.3 
S80.7 
752,.3 
456.6 
565,0 

347,2 

321,2 
466,1 

515 . 1 
417,3 
52&,5 

321. 2 

752,3 
504.9 

605,3 

450 2 
355,3 
431, 

554 
693,7 

401. 8 

463 
464.4 
497 
628,4 
553,1 

524.4 

620.0 
384,7 

381. 9 
497.4 
458,9 
384, 
531,8 

511 ,3 

513 0 
417,3 

55 7,8 

440.1 

351,8 

326.3 

882 6 
510.2 

317 
2,6 
317,3 

334 1 

369. 
338 0 
350.4 
329,0 
2F2,7 

413 
381. 9 
386,1 

448 
286 
393 

35:<.6 
310,2 

36e 
2ii 

469 
364, 

32" 
300,2 

268.6 

250 .2 
575.1 

373,9 

1ge ~ 

216, .: 

200,9 
273,8 
211,6 

170.5 
199.8 
233.5 
215.5 
243.3 
238,0 
256,9 

254.9 
196.5 

132.3 
215.5 

199 2 

153 4 
234,4 
15 E. 7 

263 

208 
359 0 
185.3 
181,9 

1~" 

39~ 

231, 

83,1 
'117, 

104 
, 115,5 

125,8 
130,0 
172,4 

95.9 
11' .0 
160.9 
166.9 
145.7 

119.9 
105,9 

101 1 
69,6 

115.5 
118,3 

100 4 
131.2 

90,5 

118 
92. 

166,1 

95,7 

133.5 

37,6 

57.0 

63.e 
54 9 

54.,8 
62,0 

61.3 
63,S 

56.5 
74,3 
98,6 
66 4 
60 , 

62,9 

34.4 
. 48,6 

52,5 
46,3 
62,1 

80 4 

45.3 
39,e 

62. 1 
35.4 
55,8 

3~ 4 

100.2 

55,2 

34.0 

304 
33 
36.2 
55 4 
SOB 
31,4 

40,5 
41,0 

40.3 
100,1 
46,8 
·4e,5 
36,6 

3ll. 4 

30 1 
2£ 7 
35,9 
45,~ 

52 ' 
42 
3f 
39,8 
4~ 

25 0 
48 

100 1 

40. E 

MEAN 

196.6 

195.4 
196.5 

190.5 

194.2 
194,0 

215.3 
171. 9 
203,3 
179,5 

174.2 

182.8 
198,7 

218.6 
170,5 

179.1 
200,b 

166.5 
198.9 
179,4 

176.7 
205.1 
197.5 

195.6 
170,3 

15~ . 9 
197.3 

169 3 
17:' :: 

14E.. e 
180.7 

172.7 

171.0 
143 

173 5 

lse ,S 
200 ~ 

'3£.~ 

172 0 

lSf 

11£, : 

'8~ ... 
23£ ' 
17 E , e-
177 

164 ' 
179 

192 0 
190 
173,0 

163 
173 
17~ . ~ 

·212 
190.6 
197,3 

190 4 
176 

141 1 

180, t 

194 

153 

le~ 

14£ ' 1 

177.3 

162 C 

193.3 
147, 1 

164.0 

136,2 
2n.l 
181 .: 

108 

108 
109 

105 
107 
107 

119' 

95 

112 
99 
96 

101 
110 

121 
94 
99 

'll 
92 

110 
99 
97 

113 

109 
108 

94 

88 

lOS 
93 
9: 
f2 

100 

95 
94 
79 

96 
104 

11" 
it 
95 

104 

98 
102 
131 

9li 

9f 
91 
9£ 

106 

lOS 
95 
90 
96 
96 

117 

105 
109 

lOS 
97 

78 

lC2 
107 

S 1 

98 

89 

107 

81 

90 

100 

:!7 

CUBIC DAM 

6217633 
6161480 

6206208 

6008129 
6139624 

6118598 
. 6788 14 1 

5420372 
6427347 

5661950 
5494815 
5763657 
6'282087 
6894847 

5376515 
5649448 
6343417 

5251678 
6271236 

5658703 
5587072 
6468163 
6228434 
6169958 
5384446 
50441'04 . 

6222649 
5337488 

5543297 
4695 no 
5697"616 

5446237 

5408252 
4520260 
5470284 

5952956 

6338061 
4294799 

5424345 
5935788 
5645094 

5824107 

7508864 
5614820 
559802-

5179385 
5650937 

6054806 
6010517 
5457151 

5151959 
547\)206 

5517363 

6712382 
6011S07 

6221523 
6020033 

5555675 
4~50490 

5854496 

6144063 

48503'03 

5850B6S' 
4605864 

5607769 

5108162 
609~9S9 

4637582 

5187608 

5723232 
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SUMMARY OF REGRESSIOJ\ ANALYSIS 

Depcndcnt Variable A THABASCA RIVER NEAR WINDFALL C7A EO] 

JAN. 
FEB. 
MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NOV. 
DEC. 

JAf'.:. 
FEB. 
MAR. 
APR. 
MAY. 
JUt..:. 
JUL. 
AUG. 
SEP. 
OCT. 
'-10\' 

DEC. 

JAN. 
FEB. 
MAR. 
APR. 
~lAY. 

J L 1\ 
.iLL. 
.:..L'G 
SEP. 
OCT. 
NO\' 
DEC 

INTERCEPT 
INDEPENDENT \'ARIABLES 

LAG1 B7A002 (C7BE01 -C7BK06) 
0.6033 0.3619 0.1399 0' .. 1376 , 

. 

".' 
". , .:,. 

0.8664 0.4691 
0.0474 -0.0002 ,0.5854 ·0.409.2 

-0.0648 0.0183 0,6698 0.3476 ,. 
-0.3664 0.0633 0.7208 ·.0 .. 3533 
-0.6879 0.1068 0.5020 0;63'17 '. 
-0.4958 0.2210 0.5375 0.4247 
-0.2960 0.0980 .0.6226 0.4160 

." ." '. :. 
'.,.. ,', ..... , 

LAG1 (C78E01 -C7BK06) 
0.6644 .. 0 .4077 " 0.17.61 ' . 

", .··:"i,' .... ,' .... ,.:.::,':':',.,., '.:":'" ... J'.""""': " : ..... ','" ',' 

'" 
'.:. ',."."c:.:.: ..: ... ,' .' .. 

. :. '. .,. :',,: .. :,::'. '. "c_ . :., . ' . .' '. '.:,,: 
1.2682, .. , 0.2319 . ,'",." .. ,':.: . .··.0,;,2673 ''',.','' '.,,, '.,:. 

.. 1. '1102 0;,:0779 . "". ' .. ' "··0·."6405 ." . . , .. ,.::. 
1.2307 ~O<0376. " ,' . . ':' ." 0 .,5620.· .' .. .," .' 

. 0 .. 2953, 0.2048 0,8499' "',:'c '.' .. .,' 
-0.0083 0;3375 .-. 0.5967 

0.1563 0.2992 0.5575 

c" .' .. ' 

, 

(C7BEC1 -C7BK06) 
0'.'5951 , ' 0'.'61'5.3 

' . . , . 

, 

, : .. 

SAME EQUATION USED FOR JAN. FEB. MAR. NO\·. DEC 
BASED ON COMBINED DATA FOR THESE MONTHS 

. , , . 

.' , ' . 

, , , ' 

R=Cocll. S""SlU. 
of corr. error of est. 

0.814 0.084 

. 

0.730 .. ,,' 0.1'11 
0.894' 0 ... 052 
.0.973 0.024 
0.943 0.034 
0.97.2 0.025 
0.968 0.034 
0.938 0.047 

.. 

0;811 . , 0.085 
. " '.: .,.,.' 
........ " .. .... 
'.:' c .. ' 

0.'615, I'" 0.089 
0,:,861 0;.052 
0.764 0.063 
0.943 0.035 
0.917 0.052 
0.8.:17 0.069 

. 
. 

, , 

, : .. 



1912 
1913 
1914 
191~ 

A~ Jl1JN{'lflR ~ 'l»'I1J1llJ1i.lf~ 
IiiA~~~"~' (~) 

1916 '.,43.9 .',626 .. 3503:3.' 328.1' 
1917 :<50:7 ... 4 .• Q43:18S:0:41S:t ,: 6~~d7JL0363 ,4261.4 .244.4 .. 81 ~8 
1918 "57,~5Li" f>1.il0U247;3iis~':7~i..6'· 43~,i 27j:7;>i43.3~1A 
1919';"'46. r 44,3,4~:88(). 7195;4.:'5.4 ..•. 7,' .••• 90 ....•• ' .•..... 37.: .. ' ...• ,,', ...• , ..•• :'509;1431 :0~i;7i2i~4:1 > :13:9. 
1920 '.'47:7 '45:5 .'''~3:8 .. ", 62.i!· ',' .J01:!·' tfl15.16S6:S>3Ii:02064 .70;0 

:1:9~2231 f .. ,.:.[,.·:·,OS76.: ..•.. · •. : .• ~3· •. ·j.t.:.'.~,'.·2~·.5A2~2.·();~ ... ~.;:~.·~8··.·J.:.·.i~.· •. : .• ·:~~}::~:!i:6:~;~~)ii"'::; 
- ,,_~ v (o&42.L s~o.'3i5:Ll:18Ll 

1924 ., ".60.0 ': '41-6 :·S'5'O'9:-'U'I·.s, .:6oL'() <492.0 '. '238.1 
1925 •• ·44:7'41:345.0.t78, 6 '~54 .{6!i6.!i~9tjS47:4 '462.9' 21L9.100~3. 
1926 .···IIC>;1S'A.754:!i H23i2ist:3.46iLo~S3ti. 633:1.1 3sj,922~,~U2:4 69:;: 

1927 •. ' .i4 .. ti ·, .••••..•. ~.·.r;.·.85' •. >:5'0:.811)1.6'225.7:' 71!1.0%11.9.: 4118;2 . lli,9~J9.e '84;2':" 68.4 
1928 ....52:.6 . ....~8:j9'4. 2452 ;i1S~. 4:a09.!l··m:'272.9136:2.1S:f60;5 
1929'5Cg4~.i'47:S :86:12704H:H .~65.9 373;8:141;3 .Je2j. 87 ISS:9 
193048.1) <4i.9 >43.,4)O)j 300:2 ~7!L4"'3;4 459:8313:0 m.5 \88:7 64:7 
1931:~S.450.34ii;8<p'() > 287;:i 609;8 .. ii1a.;1l·41a:3296;3 184.1.82:9 .fi9c.0 
1932 ...4!L5 ····4e.2 "4~, 8103.~ ·····333.5 ." 848;2 "574:' SOS;3 "138:3. ···U;'2')s7.b 
1933 "411:2 Ai.s· . 97.4344. 7 693.1··:n'g:i< .515:-3.193:.,·,b5.:4.· :51 .. ', 
1934.·..&0; Ii ,45 .3·sH:,\, :'3'99;$ •• ·.,8S:7.· 
1935 "S64,9/'IA9:3 
1936 .,... 

1937 

1958 
1955". 
1960" 

1961 65. ~7.8 

1962 68 52.5 
1963 102.2 57.5 
1964 49 2 54.3 
1565 38.8 41.5 
1966 5S.7 65.2 
1957 47.5 49.~ 

1968 43.5 35.6 
1969 32 8 46 0 
1970 4~ 7 53 
1971 36 4 37 
1972 54 0 42 
1973 56.8 ~4.2 

1974 50 I 47.8 
1975 4B.8 45 4 

1976 4~.3 54.2 
1977 ~3 5 52.4 

,19977~.· ••. }.;~r;.f.:: .S~~ 6 
" .. ' .. " ... .,. '· .... :·49.0 

1980 .. ··"·"l{'·;i'" '''·''·'4:r. 2 

MIN 
MAX 

MEAN 

36.4 
102.2 
50.7 

35.6 
65.2 

46.8 

'3967 
··S5.3 529.6 

·lJl.9A53 4 

(~4.):'9.5 258.8 
·· .. ··4E;-.... "·S7.1 248.6 

55.0 84.3 316.6 
43.2 
40.9 
28 I 
42.7 
46.5 
37.2 
G3.2 
4; .0 
50.3 
39.8 
70. I 
57.8 
47.0 

40. I 
42.9 
~ 1.5 
51.9 

60.3 
43.6 

157.7 
171. 2 
58.0 

156 
116.6 
45.5 
77.4 
77 .0 
92.4 

128.7 
87 a 

131 4 
164 4 
72.0 

126.1 
90.1 

128.5 
92.8 

135.6 

359.5 
318.9 
247.0 
359.1 
534.0 
237 4 
248.9 
265.4 
213.9 
296.0 
389.2 
41~.6 

348.6 
207.2 
297.9 
427.4 

2~ 7.8 

257 
351 7 

6650 
721.2 
707.4 
691.5 
614.0 
634.3 
776.9 
894.6 
59~.2 

855.3 
590.5 
575.1 
632.3 
889.5 

1034.5 
616.3 
678.9 
440.9 
434.7 
675.7 
685.3 
544.3 

886.9 

n.l 
7C. I 

. 45.8 

45.~ 

178.6 

99.8 

185.5 417.2 
534 0 1159.0 

314.2 682.5 

.5327 403.9' .2402)4i>7 :,1'3.'7 
424 .53838 280.0 17(i:S119 .5:7~~ 3 
Hl.8 
6'66 :3 
812.7 
502.1 
628 .6 

~44.7 

648.4 

1087.8 
734.4 

651.1 
703.9 
468.3 
457.4 

891.8 
560.6 
484.2 
635.9 
619.0 
633.9 
642.4 

720.6 
597.7 

523.0 

424.9 
1087.8 

640.0 

309 ,.. :i 11 :.~ '. 1.34 •. 9' 5£'.5' 
3~3: 2 318.4·187;3 .... ·· 68',4'· 

409.0 228.2 14~.0 72.2 
399.3 206.3 237.0 127.5 
'449 4 293.5 150.0 110.6 
372.9 290.9 162 7 84 6 
477.2 380.7 272 4 103.2 
677.8 45~.~ 301.2 151 I 

250.1 
146 8 
144.8 
152.7 
95.S 

169 3 
219 
169. 
171. 5 
119.8 
172 .4 
201. 7 

132.7 
93.2 
75.0 
56 I 

07 .2 

79 
101. 8 
66 4 
90.8 

102.9 

S5. I 
93.3. 

6'1.3 
81.0 
60.0 

136.0 
45.4 
64.2 
57.6 
77. £ 

53.5 
6:.: 
40.S 

4<.E 
6E 
71.6 
63 
66.5 
50.': -

62. E 
£2.· 

646.8 
465.2 
485.0 
£35 4 
314 2 
485.5 
437 4 
395.2 
428 0 
308.6 
667 . ., 

546 
47':.1 
366.5 
375. 

36e.S 

287.2 
298.8 
217 5 

154. :. 

274.6 
27~.6 

202 .~ 
286. I 
189. I 

361.3 
366.9 
484.3 
230.7 
284.2 

235 .5sii:i. S)j.4 
135 .0 SSe ~~.:. 4. 
200.', ·sLf,'·Sf. 8 

308. 
803.5 

465.5 

154.5 

681. 9 
300.4 

95.S 
301. 2 
174.9 

46 4 

151. 

83.S 

40.S 
136.0 

6e.6 

MEAN' 

284.6 
249.1 
243.4 
268.3 
252.8 
254.9 
260.9 
207.9 
283.S 
243.6 
206.6 
250.2 
278.2 
297.6 
224.4 
262.0 
276.9 
215.3 
258.1 
237.6 
256.6 
266.7 
245.3 
283. I 
245.2 
220.£ 
238.7 
198.9 
224.0 

205. E 

253.5 
248.2 
287.8 
lS5.2 
214.5 
248.2 
292.0 
193 9 
211 .• 
210.t 
236 

270. E· 
362.:; 
245.0 
23;.8 
227.8 
228 
237.9 
245 
234. 
256 E 
236.3 
263 , 

35' .2 
304 
248.3 
236 6 
224 5 
185.3 
284 
278.9 
227.2 

252 4 

188.0 
250.1 

273.5 
27 1.8 

208.3 
2~4.3 

185.2 

3E: 
248 1 

1 IS 
100 
98 

108 
102 
103 
105 

84 
114 
98 
83 

101 
112 

120 
90 

106 
112 

87 
104 
96 

103 
107 
99 

114 
99 
89 
96 
80 
90 
83 

102 
100 
116 

75 
86 

100 
118 
78 
85 

87 

s: 
109 

14E 

9~ 

96 
92 

92 
96 
99 
95 

103 
95 

106 
14.! 

123 
10e 
95 
90 
75 

I IS 

112 
92 

102 
76 

101 

110 
110 
8'; 

102 

100 

CUBIC DAM 

9000556 
7854260 
7675342 
8462008 
7994007 
8039245 
8226587 
6555224 
8973802 
7681790 
6516855 
7'l90961 
879765~ 

9385481 
7075648 
8261659 
8756094 
6789162 
8140327 
7493684 
8-114947 
8410016 
773682 I 
8926621 
7754508 
5961580 
75n913 

6272834 
7082586 
6491101 
7994712 
n2e201 
9100446 
~839916 

6763001 
782692 I 

9232451 
6115237 
6664735 
6805306 
748~40C 

8530753 

77276n 
7495963 
7183180 
7207437 
7503063 
7770000 
7357999 
8091696 
7452751 
8339345 

11265436 
9592015 
7829714 
7481306 
7078881 
5844657 
8S6S18: 
8819 167 
7165419 
7959167 
5929554 
7909444 
8623817 

8570675 
6568422 
8041290 

7£29949 

'. 
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SUMMAR Y OF REGRESSION ANALYSIS 

Dopendent Variable MCLEOD RIVER ABOVE EMBARRAS RIVER 

INTERCEPT 
INDEPENDENT VARIABLES 

LAG1 C7AG01 
JAN. 0.0206 0.3903 0 .. 1983 
FEB. 0.0578 0.6750 0.0552' 
MAR. 0.0010. 0 .. 6172 
APR. -0.0870 0.7876 ' .. .' 

MAY. 0.0544 0.8150 
JUN. 0.0811 0 .. 8423 
JUL. .' 0.1725 0 .. 1591 
AUG. -0 .. 2552 . 0.9829 ." 
SEP. -0 .. 1518 0.9260 
OCT. -0.1996 . 0.1675 0.7904 ... '. 

NOV. -0.1788 0.3602 0.5691' 
DEC. -0.0304 .J.'. 0.4937. 0.2317 ... , 

C7AG01 
JAN. 0.0626 ... '.' '. 0.447B .... " .. , .. .., 
FEB. ' .. " '.( ." .. :' "", .. , ":'."".""." .:.,'., ", .. 

MAR. .: : .. . .. , 
;:'." :":' .;:,' 

APR. I .......•••• ;" ... ,' .. '.:' .. ,., , ...... '. .,:"/".: .. ,.",, ". '."'''. .' 
MAY. :., I' .'.", ..... :: .. , ... '.,'" .: .' .... 1 .... ',···:"' .. ···/,·,' .. .. .: 

JUN. .:., '.,: .. ,: ... " .. ' , .," .... : .. "" ... 
,1UL. I '.: .. ,,', ," .... " ··'·.·c'. . , 

AUG. , ',::. ' .. ' .. ..' , ,,'" .... . . 
SEP I,' ", .. . :" ..... ,'. 

"." OCT. : ....... '.' ... ':> ., .. 

NOV. , . 
',.::' : .. 

DEC. 

JAN. 
FEB. 

MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NO\' 
DEC. 

C'A FO~ 

R·CocfL So-Std. 
of .c(lrr. error of est. 

0.663 0.105 
0.727 0.092 

.' . 0.648 0.1.32 
0.825 0.130 
0,940 0.051 
0;954 0;.072 
0 .. 932 0.080 
0.946 0.094 
0:977 0.069 
0.975 0.061 
0.911 0.104 
0.885 0.087 

.... 0.535 0.116 
.: .. ".,,,:;,:"::;':: .: ':., 

•.....••. . i'·· . 

. 

' .. ' .. ;'., ' ... ., :' . "', 
' .. : . . :':,., .... 

. 
" 

" .... ,. 
. . .' "'. 

>' 
.' 



1912 

1913 
1914 

1915 
1916 
19 I 7. 

1918 

1919 

1920 
1921 
1922 
1923 
1924 

1925 
1926 
1927 

. 1928 : 

1929 . 
1930 : 

1931 
1932 
1933 
1S34 

1~3S . 
1936 ::. 
1937 :: :' 

1938 
1939 •.•.. 
1940 .: 

19~ ':.:::. 
1942' . 

19~3 :: 
1944.:: .' 

1945 . 

1946' 
1947 
1!i48 . 

1949.' 
lS5e . 

1951: 
1952 ... 

1953 i 
195~ 

1955 
1956 
1957 
lS5e 
195~ 

1960 

19E1 
1962 
1963 
1964 

1965 

1966 

19£7 
196e 

19S5 

1970 

1971 

1972 
1973 

1974 

1975 

197£ 
1977 

19n 

197" 
1980 

MIl< 
Mt.y 

MfAt; 

MCI.EOD IUVER ABOVE EM BARRAS Rlva 
NATURAl. MEAN MONTHLY FLOW (CMS» 

:i' 
.. ;.~. T .. < •..• '.:::~. '~'~" ·':·::::;:~::>f:·;:"':::·::·:·f:· ~:.:;::::; .. 8~ !:g':: 

E 2 : 13. E 4E 
2 " 2. : . _ 1: 0 33 

.4 

.9 

2. 

~.O 

'.8 
2.3 
2,2 

2.3 
2.S 

3." 

1 

2.3 

.9 

.6 
5 

4 4 

2.7 

o 
. 9 

1 

o 
l.f 

.8 

1.4 

o 

1.5 
2.9 
2.4 

2.4 

2.6 
3.7 

1 1 

1 4 

2.7 
1.7 

2 2 
3 4 

o 
.5 

2 0 
2 5 

1.9 

2.1 

1.1 

4.0 
2.3 

2. 

f 
(, 

S 
4.0 

.9 

4. 
4 

11.7 

3 

.9 

.4 

.9 

.9 

4.2 

2.0 

1.0 

1.1.7 

2 8 

17.0 

23 
13.1 

S 4 

.2 
30.5 
20.5 

5.4 
18.5 
9.9 

7.9 
16.2 

2::.3 

.6 
22. 

7 

14.9 

24 :? 
4 3 

14.9 

8.2 

55.8 

52 
30.8 
38. 

23 9 
56 0 
43 4 

54.0 
64.0 

65.5 
45.7 
36 4 

29,5 
40.5 
42.0 

62 
8~ 0 
75 

29 
32.2 
8& 4 

19 52 4 
7 

21.2 

30.5 

13.5 

40 7 
31.8 

12 

189.3 

45.9 

1Et':';':: : :"':4t 
91.0 38 
Z3.9 17.c 

3C.8 26.2 

H 0 53.2 
ee.3 25.6 
81 .2 43.7 

22.3 27.3 
43.0 43 
33.5 22.7 
92.2 23.e 

100.9 97.S 
35.7 56.9 

85.4 20 7 
35.2 39.2 
25.~ 67.0 

44 13.6 

102 n 1 

84. 43.2 

4£.9 2i.e 

52.4 30.4 

3C.C 24.0 
29. S IE. 
61.0 46.3 

71.2 AS 

40.1 24.6 
203.0 60.2 

20. ; 

203.0 

60. £ 

13.3 

10".6 
36. 1 

AUG 

14.3 
1, .5 

33 

O. " 
11.3 
14.8 

21.8 
25.9 
8.2 

16 

23.7 

58.0 

10.9 
3S 8 

104. e 
8 2 

14. S 

1£ 3 

13.2 

'7. 

45.7 

43.8 
21. e 
14.0 

27.9 

e.l 
104 8 

24 :3 

IICt 

8.4 S.2 
1 ~. e. E 
2E .2 19.2 
8.9 !:. E 

19.2 2i.6 
8.8 7.7 

9.0 17. 
23.6 12 
9.3 E.7 

59.3 31.6 
66.125.7 

25.9 15.9 

5.0 
15.5 

20.4 16 
5 7 4. 1 

11.4 12" 

22 37 " 
9 10.4 

18 7 11 6 

7.0 4 

17.2 

48 26 

42 19 
.4 

34.6 17.6 

o 
185. S 

2:;.3 
59 

lU':' ::~5::'f 
::6;.2 '. 

:.>· •. :S •. 4~.··· 
·:·::f.:tf:::: " 

4.2 

13.9 

13 1 

.0 

12.1 

10.4 

3. f 
li.l 

leiE 
10.7 
3.1 • 

4.8 

12 

E. 1 

11 0 

5.4 

E.3 

.8 

.0 

6.0 
E 1 

12 

.J 

2~.: 

-.:. 

: .. j',: j 

:"':~i: ~ 
•. 3 

.2 
6. 1 

3 8 

.4 

7.6 

5.8 
2. , 

2.9 

30 
1 S 

3.3 

5 8 

.2 

.5 
o 

4.5 

.6 
6 

o 

.MEAN 

27.0 

18.9 
18.5 

2S .3 
17.5 

22.1 

16.4 
11.3 

21.3 
15.9 
11.6 
18.4 
19.8 

28.5 
24.8 
25.2 
22.7 
14.0 
16.6 
~3. 7 

20.5 

18.8 
13.5 
20.0 
1; . 7 

13 3 

14.9 

10.6 
15 .8 

11. 1 

20 1 
1; .2 

29.8 
10 7 

14.9 
19.0 
36.5 

1 C. 2 

13 
Ii 
1 ~ , 

24 

se' 7 
199 
, 3 C 

2C.O 

19 ' 
20.5 
18 
1:;.5 

21 

13 

25 
35 

24 
10 , ~ : 

no' 
11 4 

24 9 
1E.5 
20.8 
9.9 

15 

n 
2. 
13 

35.0 

. 9.9 

5 E 7 

19. e 

136 

95 
93 

133 

88 
112 
83 
57 

108 

80 

59 
93 

100 
144 

125 
127 
114 

71 
84 

69 
103 

95 
58 

101 

89 
67 

75 
54 

80 

56 
101 

87 

150 
54 

75 

96 
184 

51 
70 

87 
96 

;24 

286 
100 

65 
101 
9; 

104 
93 

65 
109 

67 

128 
180 

125 

82 
89 

131 
57 

125 

126 

93 
105 

50 
77 

143 

125 

66 
176 

100 

31 

CUDIC DAM 

853105 
595OS4 

582927 

829863 
553514 

698209 

516935 
.356457 

674367 
501692 
366078 
579715 

626701 
898156 
782280 
795975 
717047 

442866 
523534 
432539 
646716 
593615 
424504 
631391 

559509 
419464 

468710 
335082 
500597 

351005 
634477 
543207 

943208 
337937 
468375 

598130 
1155500 
320143 

~355SS 

543219 
603745 

772596 
178808, 

sn:3E 
4'000£ 
632038 
603583 
617873 

585081 
406160 
682844 
41648S 
804465 

1128233 
782501 

510949 
561051 

820605 

358537 
780408 

788078 
584308 

655849 

312999 
482796 

892927 

782468 

415652 

1105892 

6258 I 7 
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SUMMARY OF REGRESSION ANALYSIS 

DcpcmJcnl Variable : MCLEOD RIVER NEAR WOLF CREEK 

INTERCEPT 
INDEPENDENT VARIABLES 

LAG1 85DF01 (878E01 -C7BK06) 
JAN. -0.1634 0.9388 0 .. 1421 -0.0920 . 

FEB. -0.9488 .0;8483 0.1688 0.4231 
MAR. -1.4243 0.;5439 0.6238 0.4162 .. 
APR. -0.3532 . 0.3731 0.4422 
MAY. -1.5631 i··' 004760 0 .. 8370 
JUN. -3.1634 -0.0758· 0.5535 "1.2627 .. 
JUL. -4.3043 -0.0731" 0..8833 1.2891 
AUG. -4.9254 0;0390 0;6503 1.7032 
SEP. -3.9516 0.12.17 0.6060 1.4619 
OCT. -1.9127 0.3235" 0.3100. 0.8904 
NOV. -0.6644 0.60.23. ·•· .. 0..2928 0..1906 
DEC. -0.2933 0.5947' ..,0. A 506 .. ":0.3940. 

.. ' 

LAG' B5DFO' 
jAK. 0.2974 0.B956: O. 1434' '. 

FEB. -0.2445 0.98'1.1': O~1449 
.. 

'"" . ....... :::,., . . 'F ..•.. 

M.t,R. 0.:9178 0:6096: ,'0.7429 ,,' . .'::",' : .... .... .' .' 

APR. 0.2518' ... :,' ,: .... 0.8194 """:'.::"./ .':' : 
MAY. -1 1842 .. ':::>.,. -::.:, 1 ;2754 .:.,., ~ 

JUK. t'.3387 0;'1'125 .1 ;.'1246, "" 
,.. 

JUL. .. '-2.2630 0.2914 :,·,1.2742 .. ,: .... :.:.::'/:.,", .... :.' 
AUG. -2,6304 0·;'1483< ...... , 1:;5127 ,:: .. ':. "':.', .... 

SEP -1.9777 0.3886' '.' 1.2090 .. ' . 

OCT. -0. 1848 . ' :0.5729 0.3364 .... ."' . . ':.;: 
NOV. ~0;3711 ; 0.6561 0.3144 .'" ". > 
DEC. 0.1404 0.7533. ""0.0615 .. , ... ' 

B5DF01 
JAK. ,'; 0.06.89 
FEa. . .. ' : ,. 

MAR : . , , : ' . : .. : : 
APR. 
MAY. . : ii' ':" 
JUN. : : ' . ' .. 

JUL. , : i-,j 

AUG. : 

SEP. , : : : : , , : 
OCT. . ,.: : . . ' ,.: 

NO\' ; 

DEC .. : ; 

C"7A GOI 

R CC{'~11. So-Sld. 
ofeorr. error or e,l, 

0.849 0.124 
0.911 0.109 
0.881 0;129 
0.722 0 .. 179 
0.842 0.143 

~ .,0;,868 0.124 
0.883 0.134 

·0.850 0.152 
•. 0.871 0.171 
0.879 0.129. 
.0 .. 883 0 .. 107 

. .: '0.838 0.115 

0.854 O. 120 
,.' . CC .. :'~ :-;:;::- ·,0,902 0.112 

0;869 O. 133 
... ,0.700 . o i183 

0;7.62 0;'169. 
. ... '7 '0,.758 O. 16'1 ". 

. ' , .:. :: "'0;776 O . 17B . 
."';.0.;.679' 0.208 

'0.769 0.220 
. '., 0.832 O . 148 

: 0.B83 O. 106 
0';812 O. 121 

: ,,0.316' ., 0.214 
: i . . , . :: , 

. ;: 
, . : 

• ! .. ' 
, 

: ; . 
, 

, 



1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
19JO 
1941 
1942 
19~3 

1944 
. 1945 

1946 
ISJ7 
194E 
1949 
19:0 
195 I 

1952 
1953 
195. 

1 e~5 
195E 
195 .. 

1S58 
1959 
1960 

1961 
1962 
1963 
195~ 

lS55 
1S56 
1967 
19se 
1969 
1970 
'971 
1972 
1973 
1974 
1975 
1976 
1S-' 
1978 
lS79 
1980 

M1N 
MAX 

MEAN 

MCI.EOD IUV£R NEAR WOI.F CR!IK 
NATURAl. MEAN MONTHLY FLOW 'CMS) 

3.4 
2.7 
5.0 

12.6 
4.4 
7.1 
2.8 

m 

3.1 
2.1 
3.0 

10.9 
3.1 
4.0 
2.6 

MAR 

3.7 
6.2 
2.4 
6.2 
2.2 
4.1 
4.1 

APR MAY JUHE 

15.7." 32.0 
29.3 41.4 89.6 97.3 
23.5 208.1 121.1 46.7 
~4.5 80.7 8!.2 67.5 
16.0 19~5 34.2 17.9 
11.1 190.8 124.2 58.0 
56.0 149.0 63.0 30.3 

1.8 1:0 1.1 34.6112.9 30.! 27.0 

,:~:J~:Ji;:i ~~:: ,~~:! '!::~ ~~:: 
'.~i: .•• 5::·t;~. ,:: ~ ~::: ~~:~ '~!:~ ~::: .jD .. · .. 4'.··.............. 4.7 44.5 l.I.0.9 130 .. 5 123.5 
6:{' .)'8.9'32(3 . '. 83.5 . lsi.1 >ii&:l 

<5:4 11.2 29.7 76.0 59.7 34.4 

.. 12·. 

:": ;·3 ~ 
"3" 0'" 
10.C 
3.8 
8 0 
5.7 
5.5 
4.8 
2.6 
£.2 

4 

6.0 

4 I 

6.5 

9.0 
6. 
4.7 
5.~ 

4, I 

7.2 
4.4 
5.2 

1.1 
12.6 
5.4 

"15",;&;,':, ·210·:3·: .. ·· 
,s:i;:,;6,S'3f:~ . 91:~, 

. '"j: .'0:::" : ::;-:·3'."j::: .... <:rr::( ;> t~··~~;;.: 
Z:'i'}2q:27Ci'1 i7. C 

s . s S . 5 46 6 107. 1 
4 1 

7,0 

4 4 
7.9 
3.8 
3.2 
5.S 
5.7 
8.5 

.. ' '.5·,·3 
:·:".;~.·;;i 

6.2 
4.8 
5.9 
9.2 
6.7 
:;,9 

4.6 

5.3 
5.4 
5.0 

5.0 

0.2 
ILl 
4.9 

5.5' 
7.0 
5.2 
£. 1 
3.3 
3.4 
7 6 

5.5 
6.3 

17. 

5.S 
8 
5. 
S.S 
9.3 
6.4 
3.7 
4.6 
4.9 
7.6 

9.9 
4.5 

0.3 

"1 
5.3 

28.0 
23.9 
19.0 
63 
78.7 
9.5 

26.7 
45.1 
13.9 
33.4 
39.S 
23. I 
63.1 
24.0 
60.2 
75.6 
15.4 
40.3 
20.3 
44.9 
26.7 
49.9 

9.5 
7e.7 
35.3 

64. D 
100.6 
57.8 

102,.7 
96.6 

114 
139.9 
134.4 
92,9 
64.8 
60.7 

68 
78 

154 
156 
175 
57 
44.9 

201. 9 

110.6 
74 E 
64.0 

19.5 
533 4 

96.8 

"44 
101.9 
143 8 
132.2 
32.4 
60.9 
49.7 
12~.7 

203 1 
63.5 

135.5 
61.5 
38.2 
78 3 

211.5 
213.3 

77.8 
:te.:? 
4S 9 
4",.0 

101.4 
142.0 
69.4 

400.3 

29.2 
400.3 
107.6 

137.7 

51.6 
88.9 
44.6 
66. I 
31.1 
46.3 

236.0 
116.6 
35.3 
60.8 

118.1 
31.E 

210.7 
77.3 
35.3 
5 i .9 

45.£ 
31.7 
7C.6 

91.4 
59.6 

12S.8 

17.9 
275.1 
·69.2 

52.2 
45.,5 
29. I 
26.4 
19.6 
39.0 
25.0 
16.8 
64.1 
67.7 

140.F 
38.6 
55.8 
45.8 
16.4 

25.2 
21.1 
21.2 
36 1 
42.9 
13.5 
40.2 
49.3 

14 1. 
24. 
74 

176 4 
17.6 
33.3 
34.2 
32.1 
31.9 
14.8 
75 4 

81.8 

38.9 
26,£ 
56,9 

13.5 

202. E 

46.6 

SEPT 

30.1 
28.9 
37.4 
19.3 
75.5' 
31.6 

29.7 
28 .. 5 
29.2 
12.8 
22.4 
21.2 

15.2 
16 .8 

E.2 
11.4 
10.0 

4.8 
7.4 

12.2 
~.5 

6.5 
4.8 

18.'1 13.0 8.5 4.~ 

12.5 9.3 5.2 2.1 
29.4 24,5 ..... 12 .. 6.::::;~:@ 
51. a 35.2 •••..•• ,.'1'&'i1: ·"'·.:.Hi ,'''' 

138 . 4<~aj{ . :.W:i4:dts: 
199 1 104.9 'f4'f;i::,:{i!~: 

;~:! !~:: :!.i1:;,~:··.'·:,::il;l:!i~ 
22.3 32.7 .::t:4:,l:t1:tH:::.\: 

14.1 
33.3 
17.5 
14.0 
47.3 
16.6 

123.5 
"1.7 
61.7 
9.4 

32. I 
44 4 

11.2 
25.8 
38 
18.5 
n.5 
11 . 7 
27.4 

109.4 
79.9 
12.4 
73. I 

9.4 
411 . E 
44.9 

9·.9 5.7 
41.3 21.9 
16.9 9. I 
37.0 31.4 
26.0 20.£ 

.3 

12 
7 

".0 

11.9 6.7 4 
52.8 17.6 S 
47.2 1£.7 11.6 

39.8 21.5 9.8 
10.1 7.2 4.0 
Ie. 3· 12...0 S .. 6 
35 . ,.. .. '-:.:. :{f:'~:'::: ;··':.rtLE 

9.2 4.6 
3 1.3 Ie. 6 
66.9 22.8 
22.3 12.£ 
19.9 8.5 

S.8 5 3 

1~. 9 8.4 
5~.0 10.6 
36.0 15.0 
14. 1 5.5 
33.0 15.5 

6.S 
104.9 
27.4 

4.6 
41 
13.7 

. s 

14.1 
9 1 

8 

.3 

.7 

9 I 

10.6 
5.8' 

12,8 

2.1 
17.8 
7.S 

MEAN 

~3.6 

36.2 
34.9 
55.9 
32.9 
44.8 
32.6 
19.4 
42.3 
31.6 
21.6 
34.1 
37.4 
H.9 
49.3 
51.2 
45.6 
26.3 
.32.7 
24.3 
39.4 
37.0 
25.1 
38.9 
35.0 
23.8 
26.5 
IS.0 
30.9 
19.4 
37.7 
33.5 
60.7 
19.0 

. 27.2 
36.4 
8~. 5 

18.0 
. 25.0 

34 2 
37. 
4£ 

121 1 

34.£ 

29 
3C 
40 3 
36.0 
36.6 
25.1 
38.3 
27.0 
45.6 

'72.2 
54.7 
2S.5 
32.9 
47.0 
22.7 
58 
55 4 
37 8 
41.5 
IS 0 
25.S 
56.3 
49.3 
2£.3 . 
70.5 

18.0 

121. I 
38.9 

138 
93 .. 

90 
144 .. 
85 

115 
, 84 

50 
109 
81 
56 
88 
96 

144 
127 
132 
117 
68 
84 
62 

101 
95 
6. 

100 
92 
6 I 

6e 
49 
80 
50 
9~ 

66 
156 
49 
10 
94 

2H 
46 
6~ 

8e 
S5 

121 
312 

8e 
7: 
n 

104 
93 
9. 
65 
99 
6e 

11 i 

186 
141 

76 

85 
12 I 
58 

15C 
143 
97 

107 

4" 
66 

145 
127 

6a 
181 

100 

33 

CUBlC DAM 

1695482 
1140909 
1099912, 
1764410 
1041071 
1413836 
1029565 
610979 

1336703 
995187 
680946 

1076093 
1181757 
1764027 
1556033 
1613638 
1441524 
829286 

1030308 
765873 

1245064 
1165545 
792421 

1227014 
112569,8 
is 1247 

836602 
600225 
S775e: 
612045 

1189362 
1057140 

.1519302 
600243 
85 90B 7 

1147994 

2673313 
5£5812 
~S6ege 

1078423 
lj;305~ 

147926S 
3EI94f2 
10S2098 
S:3:~O 

5:219C· 

~2'706S: 

1136538 
1158524 

790611 
1208940 
850216' 

14'2556 
2275822 
1725666 
53141 I 

1040937 
1483721 
714699 

1632681 
115201.1 
1193.148 
1307399 

59899e-
80677:< 

1'76570 
lH3£5t 

829922 

2225227 

1226542 

r 
; 
f 
! 
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SUMMAR Y OF REGRESSION ANALYSIS 

Dependent Variable MCLEOD RIVER NEAR WHITECOURT 

JAI\. 
FEB. 
MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NOV. 
DEC. 

JAN. 
FEB. 
MAR. 
APR. 
MAY. 
JUN. 
J l'L. 
AUG. 
SEP. 
OCT. 
1"0\' 

DEC. 

JAN. 
FEB 

MAR. 
APR. 
MAY. 
JL-~. 

.ILL. 
AUG. 
SEP. 
OCT. 
!'iOy 
DEC. 

INTERCEPT 
INDEPENDENT VARIABLES 

C7AG01 
-0,5806 1,5312 

-0,0090 1,0674 
.0.0060 1.0697· . 
0,1758 0,9555 
0,0388 .1.0186 
0,1701 0.9649 
0,2255 0,9164 
0,1205 0.9791 
0;0357 1,0395 

.. 

SAME EQUATIOl\ USED FOR JAN. FEB. NO\', DEC 
BASED ON COMBINED DATA FOR THESE MONTHS 

.. 

C7." G04 

R=C"C(1. Se=Slo. 
of corr. crr<lr of cst. 

0,912 0.123 

0,705 0,155 
0,975 0,056 
.0.971 0.054 
0.991 0.044 
0,976 0.056 
0.992 0,037 
0.997 0.027 
0.994 0,033 

I 
I 



,1978 

1979 

1980 

MIN 
MAX 

MEAN 

4 

2 6 
3 

0,3 

12 8 
3 7 

3 4 
3,1 

~. 1 

0,3 
10 4 
3,2 

2,8 

6 5 
4 8 

11,0 
7,9 
3 6 
5,3 

7 1 

1~ 8 
13,8 
6,3 

1.0 
20,3 

5,9 

41 

25, 1 

88 0 
27,2 

81 0 
105,5 

19. S 

59,8 
31 0 
56 0 
34 4 

75,6 

11,3 

108 
46 

63,3 

lOS 7 
110, 6 
180,6 

169,5 

211.3 

72, ° 
~2,3 

245,9 

12~,6 

110,3 

73, 

36,8 
97,9 

2S5 9 
249 2 

93 

76 
60 6 
47 4 

130,8 

173,0 
101. 5 
443 

3~ 0 
479,8 
128,5 

119,3 

46 4 
303 9 
108 1 
42,7 
1£,9 

63,7 
40,9 
87,3 

114,4 

87,3 
156,5 

23 9 
334,2 

88,0 

38 4 
44,0 

40,9 
35 6 
19,4 
86,9 
96 4 
46,9 
34.1 
69,S 

18,3 

218,4 
56,0 

55, 

14 

n 
44 
24,0 

22.S 
15, £ 

34 1 

in,3 
100,4 

15,6 
92,1 

11.8 
479,0 

54,3 

39 9 

lC; 4 

43,9 
79,0 
31 6 
23 4: .' 

10,9 
IS ,5 

67,7 

45 3 16,5 

1S 3,6 

43 17,4 

10 4 2,7 

136,8 79,6 

34,2 15.9 

9 7 
3,8 

13,1 

0,8 
21,5 

6.6 

61.9 
54.8 
31,7 

39,9 
29.2 
47,4 
44,1 
30,1 

46, S 
43,1 

n,s 
31 

22 
37 3 
23 2 
45,4 

40,8 
73 7 
22.5 
32,7 
44,3 

97,9 
21 3 
30 0 
40 e 
45 2 

55 
145 

41 
3~ ~ 

37,0 
4£ 

44.1 
43.9 
31. 4 ' 
46,9 
33 1 
5~ P 
86,8 
65,2 

35. 
36 

51 
2e 

.76 9 
66,2 

44 4 
49 6 
23.3 
30,2 

69 3 
59,2 

35 8 

82,7 

21.3 
145 

46 8 

138 
93 
90 

144 

8~ 

114 

56 
88 

~95 

14S 

134 

132 

1f7 
68 

85 

62 

101 

94 
64 

100 

92 
61 

68 
48 
80 

49 

97 
87 

15 : 

48 

70 

95 
209, 

46 
64 

87 
96 

11S 

31 ' 
89 

7E 
79 

104 

94 
94 
67 

100 
71 

117 

185 

139 

75 
79 

109 

63 
164 
141 

95 

106 
SO 
65 

148 

12b 
76 

177 

100 

2037138 

1368:229 

13240i~, 
2121246 

1261016 

1689248 

1249808 

1982840 

1951054 

1734418 

998175 

1257134 

920496 
1 4SS 7 4,7 

1390394 

948457 

1480074 

1361664 

900240 

9991S4 

716005 

" 80309 
730249 

143308; 
1285974 

2330337 

710280 

1031600 

1396524 

3095089 

673234 

945632 

)28560" 
1428437 

1759132 

4589345 
1314852 

11200,2 

1167793 
1534816 

1391252 
13Si2. , 

990636 

1479675 

104481' 
1736195 

2731188 

2056236 

1107504 

1163626 

1612051 

934047 

2426048 

2091827 

1400165 

1563446 

733868 

955879 

2184147 

1866709 

1127953 

2614778 

1478250 
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SUMMARY OF REGRESSION ANALYSIS 

Dependem Variabk PEMBINA RIVER BELOW PADDY CREEK 

INTERCEPT 
INDEPE~DENT VARIABLES 

LAG1 C7BB02 C7AG01 
JAK. 
FEB. 

MAR. ·-0.0655 0.1417 0.4800 
APR. 0.0466 -0.2277 0.8933 
MAY. 0.0571 -0.0714 0.9489 .. 
JUN. 0.1103 -0. 1036 0.9698 ... 
JUL. 0.0926 -0.0128 0.8825 
AUG. -0.1445 0.0961 .. 0.9479 
SEP. 0.0402 0.0246 0.8962 
OCT. 0.0580 0.0270 .. 0.8524 
NO\·. 
DEC. 

JAK. 
FEB. 

MAR. 
APR. 
MAY. 
JUN. 
JL'L. 
AUG. 
SEP. 
OCT. 
:,0\'. 
DEC. 

JAN 
FEB. 

MAR. 
APR. 
MAY. 
j U:\. 

JUL. 
AUG. 
SEP. 
OCT. 
NO\·. 

DEC 

C7B AOI 

R=eDer!. Se=Sld. 
of corr. error (If Ci-l. 

0.691 0.102 
0.951 0.088 

.. 0.962 0.057 
0.989 0;046 
0.966 0.080 
0.982 0.061 
0.975 0.083 
0.928 0.108 



1912 
1913 
1914 
1915 
19t5 
1917 
1918 
1919 
19.29 . ' . 
1921 
19.22 
1923 
1924 
1925 
1926 
1927 
1925 
1929 
1930 
1931 
193~ 

1933 
1934 
1935 
1936 
1937 
1938 
1935 
194'0 
1941 
194; 
1943 
1944 

. 1945 

1946 
·1947 
1948 
1945 
195C 

'95~ 

1953 
195~ 

195~ 

'S5E 
19S~ 

1958 
1955 
1960 
1961 
1962 
1963 
1964 
1965 
196E 
1967 
196E 
1959 

1970 
19i1 
1972 
197:; 
197'; 

1975 
1976 

1977 
1978 
1979 
1980 

MIN 
MAX 

MEAN 

'11 

.. 

i.·f· 
2,0% 
1.3 
3.2 
2.1 
1.8 
2.7 
1 .8 

2 .• 
1. S 

1.9 
5 

.7 

.8 

2. E 
3. 

.0 

2.5 

2. 

. 5 
3.8 
2.1 

APR 

16 

151 
19 

~ 

14.6 
3.8 

25. 
48.2 

E.' 
25.2 
10:3 

11.9 
7. 

12 

o 
2: 
11.6 

20.6 
41.9 
S.6 

18.9 

9.7 

13'.8 
5.7 

27.3 

3 8 
48.2 

15 e 

PEMBINA RIVER BELOW PADDY CREEK 
NATURAL MEAN MONTHLY FLOW (eMS) 

ItAY 

If. 

30.0 

21.9 
40 4 
21 4 
31.3 
46.3 
50. 
62.0 
36.5 

36.2 
31.9 

20 
29. 
28.8 
50.5 

68.3' 

85 
24 C 
1S.5 
8E 4 
37.0 

3C 
2S 9 

7. 

'282.5 
43 0 

15.4 

16.7 
29 9 
51.6 
32.1 
9.7 

18.9 
.).8. i 
33.9 
98.6 
19.7 
34.6 
21.5 
17.0 
33. 
75.S 
96.1 

25.3 
24.4 
16.3 
17.2 

42. 
61 . 

24. 
149. 

7:7 
164.1 

39.2 

.... , 

8 7 

13.4 
34.9 
19.0 
34.4 
17'.9 
24.4 
9.9 

26.8 
117.6 
409 
10.9 
20.6 
59.6 
14.1 
92.6 
43.'8 
lE.8 

30.8 

23.2 
1:' 1 

22.4 
36.4 
14.0 

69. 1 

4,9 
117.6 

21.9 

8 
14.4 
7.0 
7.9 

.2 
14.2 
19.6 
5.0 

16.6 
lE.7 
70.6 

.5 

32 1 

73 1 

8.2 
12 .; 
17.1 
20.4 
12.7 

3 

2i.O 
n. 
13 0 

9 
30.4 

~ 0 
73 1 
18. O. 

SEPT 

8.2 

13. 

.3 
9.6 

.S 

4.2 
21.9 
6.0 

53.S 
34.S 
21.0 

3.2 
14. 

26 4 
5 1 

7.2 
13.2 
9.4 

10.5 

5.9 
10.5 

3E :2 
39.3 

4 4 

34.3 

3.2 
1~~.0 

17.2 

OCT 

.; 4 

10 8 
.; . 

11.1 
6.2 
9.6 
8.9 
3.6 

n.6 
16.1 

13.6 
3.5 

.5 

20.5 
4. 1 

e 7 
23.7 
8.0 

10.2 
3 .. 

6.0 
15.9 

IS 4 

5.0 

14.3 

3.~ 

44.3 

10.6 

NOV Itt CUB I C D~M. 

". 

. -

.. 

!J 
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SUMMARY OF REGRESSION ANALYSIS 

Dependenl Variable PEMBINA RIVER NEAR ENTWISTLE 

INTERCEPT 
Il'\DEPENDENT \'ARIABLES 

LAGl B5DFOl B7AGOl (B7BEOl 
JAN. -0.7186 0,2877 0.1514 0,4283 
FEB. -1,0436 0.5349 0.0113 0.6552 

·MAR. -0.7226 0.8467 0,3031 0.3665 
APR. -1,2282 .0,5521 0,7087 
MAY. -1.3321 -0.0799 .: 0.6332 0~6742 
JUN. -1,5986 0.0027 '0,9401 0.4559 
JUL. -1.6011 0.1283 , "'0.8741 0.4459 
AUG -0,6214 0.0121 '1,0225 0;0847 
SEP -1.4621 0.1682 0.8103 0.4527 
OCT. -0.6710 0.3663 ,., '0.4296 0.2836 
NO\' . -0.3340 " 0.4798 0.2940 0.1258 
DEC. -0.4829 0.4650 " '. 0.5195 OC'0896 

LAG1 B5DF01 (B7BE01 
JAN 0,2707 0.4547 -0 .. 1274 .. 

FEB. -0.1699 ,: 0.6928" . .:: 0.'167'1 ::.:,. . , .. , .. :./ 'i ., ..... 

MAR. -1.3211 0;9409 . .::.0,:87B7 
APR 1.6764 . :.. " . 1;3B10 .. , : '::'-

' .. ....... 

MAY. -.2;4743 .... 0."6664' ",' . .,: ·:0;9029 
JU!'-: -4.6029 , ..•... . :'" , ..... 0'.'6362· . :: .. , .. , ... .:'" 1:; 496B' 
JUL. 5.8782 1.0394 , '1.5234 
AliG. 5.3818 0.2471 : ..... ,. .2.1391 
SEP. -4.9337 0.3539 2 ... 0001 
OC1. 0.6715 0.5427 ;. 0.507B "':' 

NO\' . 0.5449 0.5774 0 .. 3923 .. , .... ::.~ --
DEC -0.0762 0.8B71 -0.0631 

LAG1 B5DF01 
JAt\ 0.45,89' '-, :-0. '1'12:7i : : , , . 
FEB. , ': .. : : , : , , : : ' . : , 

:-.cIAR. o· , 
APR. . , : :; 

~1AY. -2.2497 0.:10667 : 10.:51·3-6 ' : , : , 
JUt,. . -2.2.3.33 0.:1'77'5. . '1.28.506 : : , 
Jt..:L -·3 .0559 0.3820 1·.4400 , 
AUG. -'1 .. 876.8 0.2034 '1.0754 , : 
SEP. -2 .4265 0.,5194 1.2343. . , 
(lei. 
~;O\ : , . 
Dt:r: . .. : 

C7B BO: 

R=Coefr. Se=Slo. 
-C7BK06J of corr. error of cs!. 

0,710 0.137 
0.821 0.111 
0.809 0.153 
0.918 0.125 
0.942 ·0,103 

, 0.958 0.097 
0.91.9' 0.146 
0.932 0.114 
0.928 0.142 
0.937 0.096 
0.865 0.109 

'0.796 0.155 

-C7BK06) 
0.669 0.135 

.. :, ...... " ... : .. , ... 0.688 0.137 
, O,B64 0.12B 

. .... : O.BBB 0.137 
" .. :-;' 0.900 0;129 .... 0·.B69 ·0.153···· 

.0.B79 0.169 
:_." : ..... '0.807 .0.174 

'. 0.837 0.197 
:'. '. ... 0,B64 0.136 

.. '. 0.B66 . 0.113 
0.777 0.167 

, : : . , 
0.607: ; 0.:178 

• • 
, 

-' ..: , 
: , , 0 .. ,823 0 .. :Hi8 

: 0.751: 0.:1:9€ 
, , 0.78:2' 0.22:2 : 

: 0.,507 0.2.54. , 
J. : 0.70T 0.2'54 

: 
, : , 



1912 
19,13 
1914 

1915 ' 
1916 
1917 
1918 
1919 
19~0 

1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
19~3 

1944 
1945 
1946 
1947 
1948 
1949 
1950 
19~ 1 

19;2 
19~3 

1954 
1955 
1956 
1957 
195E 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 
lsn 
1977 
lsn 
1579 
1980 

MIN 
HH 

MEAN 

1.1 
1.3 
2.4 
3.6 
'1. 2 

2.8 
1.9 

2.2 
,"2 
.t 

1. 

2. 
1 

). S 
2.2 
1.0 
1 0 

2.2 
3.2' 
1.0 
1.6 

2.5 
1.9 
2.0 
4.4 
3. 1 

.5 

. & 

.5 

.2 

2.7 

0.3 
4 4 

2. 1 

FEB 

0.8 
1.2 
2.0 
2.4 
0.4 
1.8 
3.5 

2 7 
.t.S 
.1 7 

::: 6 
0.5 
2 

I 6 
1 5 
1.8 
2 1 

1 

.0 

0.9 
1 0 

2 0 
2 
1.8 

.6 
4 

2.e .. ~ 

22 
2.8 
2.2 
2.4 

0.1 
3.6 
2.0 

1.9 
1.9 
1.7 
2.3 
0."4 
1.1 
3.8 

3 " 
~.7 

i .3 
7 3 

1.9 

1.2 
1.8 
2.6 

.8 

4 " 
3.9 
1.7 
1 , 

3. 

4.0 
3 

.5 

.5 

.0 

. 4 
4 

0.0 

8 4 
2.6 

PEMBINA JUVER AT ENTWJSTU 
NATURAL MEAN MONTHLY now~) 

APR lilY 

14.4 I 1.8 
12,5 28.5 
11.3 176.9 
34.0 35.7 
10.3 11.9 
5.5 193.7 

34.9 84. I 

2" 

IS ~ 

33 
4 

18.7 
5.9 

38. I 
SS 0 
i.1 

49 3 
17.7 
12.6' 
12.4 
3~ 

14 4 

45 
22.S 
39 4 

79.8 

2E.4 

I: 6 

19.3 

38.2 

81 
24 

.5 

86 7 

200 
39.6 
43 
15 
56 
2S .5 
48.6 
67.4 
64. " 
80.3 
45.7 
52.6 
35. I 
30.5 
34.1 
38.4 
66.8 
82.4 

125.3 
3~.9 

20.7 
112.2 
49.2 
5 1.9 
la.9 

8.0 
417.2 

56 6 

JUNE 

133.4 
30.3 
72.1 
28.9 
14.7 
55·.4 
31.3 

40 
27 .• 
'7,8 
3S 
54 
36 
10.8 
29 .. 3 
n.3 
39.3 

132.0 
24.S 
45.9 
24.S 
17.8 
Z7 6 
90.3 

120.9 
34 3 
35 0 
22 
IE 

61.2 
81.3 
33 

210.0 

9.2 
212.9 
50.0 

JULY 

67.2 
30.7 
·24.0 

4.9 
1'.6 

l~.E 

I:: 
13 
lE.5 
24.7 
50.1 
13.0 
29.8 
13.1 
3~.3 

172.9 
4E.5 
10.5 
22.0 
70.6 
15.~ 

14= .2 
52 
2·Le 
49.t 
3S.2 
15 
2S.8 
SE.3 
2~ . 
88.8 

4.5 
172.9 
3E.8 

26.5 
11.9 
10.6 
7.1 

18.5 

5.5 
12.3 

".6 
6.9 
9.4 
7.2 

16 4 
29 1 

22 0 
14 5 
80.£ 
8.5 

38.7 
88.S 
8.9 

13.8 
20.0 
25'.9 
1~ 

9.3 
29.1 
284 
17 £ 
11.9 
3E.O 

8S 
21.6 

SEPT 

12. I 
22.9 
11.6 
7.6 

48.8 
10.1 
8.7 

4.5 
8.9 

14. I 

4 4 

13 8 
4 

2.5 
2E.9 
5.7 

65 4 

27.7 
27.1 
4.0 

18.7 
34.S 
. 5.5 

7.6 
13.9 
12.2 

11.8 
" 0 , .. 

12 4 

39.9 
45 4 
5.5 

41.9 

2.5 
205.7 

20.6 

13.4 
17.9 
11.8 
7.6 
9:9 
9.4 
6 ;9 

5.2 
4.5 

12 
3 

13 

4 
11.8 
4.9 

38.S 
14. 
13.9 
4.4 

le.9 
27 1 
5.3 

10.5 
24 4 
10 £ 

10 1 
4.' 
6.3 

20.2 
21.0 
7.0 

20.1 

3.4 
62.4 
12.7 

6.2 
10.7 
8.1 
4.2 
7.5 
3.S 
4.7 

i 9 

3.7 

10.9 

" .3 
6.2 
3.2 

2.7 
10.2 
6.2 
3.9 
3.6 
5.3 

11.1 
2.3 
6.5 

10.5 
E.7 
5.4 
2.3 
3.6 
5.0 

10.1 

3.9 
8 

1.9 
16.6 
6.2 

3.6 
3.4 
2.3 
4.1 
1.0 
3.3 

1.1 

E.S 
I.E 
4.2 

.4 

.9 

.6 

.4 
7 

3.S 
5.B 
1. 2 . 
3.0 
£. I 
2.0 
3.2 
6.9 
4.0 
2.8 
2.0 
3.2 
4. 1 

5.5 
3. 1 

5. 1 

0.£ 
£. I 

3 4 

MEAN 

25.5 
17.8 
20.6 
30.2 
18.8 
28.9 

13.6 
10. I 
26.9 
17.9 
8.1 

16 .8 
19.0 
31 4 
21.2 
25.7 
23.7 
11.6 
15.4 
11.0 
1S.5 
18.9 
12.3 
19.2 
22 
10.1 
,~ , 

2 
H.E 

7. 
17 
, i . £I 

31.3 
8.0 

12 
IE 

So. 
B. 

I, 
1( 

1 ~ 

22 
S5 

Ie 
1 : 
10.6 
13 1 

16 7 

7.5 
19 
15. S 
2C 7 

42.4 
23.2 
12.8 
14.6 
27.5 
11 1 

3C.S 
2E 8 
2' .2 
29 0 
11 

12.2 
2S.6 
20.5 
151 
41.1 

7.5 

65. 1 
20.0 

128 
89 

103 
151 
94 

145. 
68 
50 

135 
90 
41 
84 
95 

157 
106 
129 
119 
58 
77 
55 
98 
95 
62 
96 

III 
51 
61 
41 
83 
39 
88 
90 

IS 7 

40 
64 
93 

276 . 

41 
58 
91 
9E 

119 
326 

86 
. 55 

65 
78 
66 

8" 
37 
99 
79 

124 
212 
116 
64 
73 

135 
56 

154 

144 
106 
145 
55 
61 

133 
133 

76 
206 

100 

39 

CUBIC DAM 

806810 
562311 
648730 
952707 
594854 
911697 
429672 
317543 
852185 
564189 
256726 
528504 
600299 
990152 
668116 
811045 
748773 
367355 
486025 
348017 
615646 
595946 
387889 
605085 
697997 
318485 
382807 
257153 
52564. 
243012 
554364 
564097 
989527 
250889 
402455 
584706 

1742771 
256686 
36466'8 
573756 
621692. 
748364 

2053958 
53~665 

345623 
407790 
492564 
413695 
528303 
n5842 

62210" 
497775 
781767 

1336692 
731842 
403184 
462229 
866721 
350120 
972166 
910616 
667071 
914534 
36407£ 
384677 
83889" 
835900 
477416 

1295910 

629917 
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SUMMARY OF REGRESSION ANALYSIS 

D~rendcnt Variable: PEMBINA RI\'ER AT JARVIE 

INTERCEPT 
INDEPE:>lDE:\T VARIABLES 

LAG; C78802 
JAN. 0.0445 0.6675 0.2C30 
FEB. 0.0091 0.7152 0.3413 
MAR. 0.0178 0.3500 1.0703 , 
APR. 0.4730 0;9730 
MAY. -0.1945 ·0 •. 2390 0.9640 
JUN. -0.2635 .0.3534 0.8325 
JUL. -0.1979 0.3220 0.8911 
AUG. -0.0268 0.3314 "0.7361 
SEP. 0.0007 0.3566 0.7126 
OCT. 0.0596 0.3596 0.6764 
NOV. -0.0227 0.6083 0.3461 
DEC. -0;2706 0.9368 0.1712 

C78802 
JAN. 0.2952. .. .... '. 

. ..:' .. , .. .:0, "0.8817 " " , "', .'. . , .. ' 
FEB. ,.""" ;.' ..... "" .... ,." . ... , . ,., .. , .... ,,' .... , .< .... 

MAR. ." .. , ,.,., .., 
APR. ...... , .. ,' .. , , .... , '.' ....... 

MAY ...... , .... , .. ' ',"'" ." .. ' . 

J l':\ ,. 
' .. ',' 

JU L. 
""" 

'.' " 

AUG. , ', .. 
SEP. ." .... ..\.>. 
OCT. . .' 
~O\' . ,. 

DEC. 

JAl'\ 
FEB. 

MAR: 
APR. 
MAY. 
J l'!\. 

JtJL. 
. .;CG. 
SEP. 
OCT 
NO\·. 

DoL 

CiB C02 

R -Coell. S~·Sld. 

"r COrT. error 01 c~t. 

0.923 0.101 
0.958 0.068 
0.798 0.209 

0.814 
0 .• 953 ' 0.082 
0.949 0.103 
0.938 0.134 
0.970 0.073 
0.953 0.117 
0.981 0.064 ,. 0.930 0.110: 
0.917 0.137 

0.570 0.211 
" : .... .' '.'.' 

". 

.. ' . 

... .. .."" .. 
. 

.... '. 
'. ',. 

" 

, 
." 



1912 
1913 
1914 
1915 
'1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
192. 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
193£ 
1939 
1940 
19 .. 1 
1942 
1943 
1944 
'1945 
1546 

. 194 7 

194, 
1949 
1950 
1951 
1S5: 
lE53 
1954 
1955 
195 t 
1957 
1958 
le59 
1960 
19E1 
1962 
1963 
1364 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

1980 

MIN 

MAX 

MEAN 

5. 

5. l' 
o 7 

.6 
4 

1.8 
5.0 

4. 

4 

c 
o 

.8 

4.6 

o 
12. I 

1.7 
3.6 
2 4 
4.4 

5.9 
4.8 
0.7 
1.6 
5.2 
1.8 
4 2 
5. 

4.4 
4. 

4.3 
6 I 
5.0 
4.2 

C 7 

8.5 
3.6 

13.5 
6.8 
1.6 
2.7 
4.5 
6. I 

6. I 

4.4 
2.3 

.8 
4.5 

.2 
4 

5.0 
5. I 

9 

7.9 
4.5 

18.3 
37.6 

4.5 

1.2 
37 6 
4.9 

60.4 
119.7 

9 1 

1S2.6 
77.6 
41.0 
10 4 

75 "! 

93.0 
103.7 
140 1 
57. 

30S 
27 
84 0 
46 

66. " 
102.5 
83.9 

·5 
30e 

67.4 

PEMBINA R1V!l AT JARVI! 
NATUltAl. MEAN MONTHLY ·PlOW ,ass, 

26.6 
58.0 
28.3 
89.5 

120.2 
63.2 

181.0 
6: .2 
7S .0 

34.7 
49.9 
52 9 
81. 

116 

97 
289 0 

6',.0 
29.6 

134.3 
61.3 

116.3 
47.2 

S.8 
618.7 

82.7 

ME 

49.4 
42.7 
15. I 
51.1 
40~4 

37.3 

16£.0 
42.3 
59.2 
30 
17 7' 

43 

116 

112. I 

62.5 
73 e 
n.l 
20.4 

144.3 
98 6 
74 4 

237.1 

10.9 
258.6 

63.0 

36 
72. 
11.9 
40.4 
19.2 
38.9 

321.1 
54.3 
18 
17 
76 
24.8 

279.0 
110. oj 
41.9 

115. E 
71.4 
25.8 
59.9 

it.3 
101.4 
134.9 

6.0 
321 1 

60.2 

13.9 
13 7 
20.5 
39.4 
8.6 

28 2 
56.2 
81.4 

14.2 
40.1 

106.7 
16.1 
55.3 
38 4 

34.5' 
32.3 
20.3 
32.6 
46.S 
26.2 
32.0 
57.2 

7.2 
125.2 
32.5 

16.4 
8.8 
5.6 

34. I 
7.3 

57.2 
52.3 
44.2 

4.1 

22.0 
55.3 

6.6 
23. S 
20.5 
23. I 
22. I 

2~.6 

22 .3 
53.3 
7Ci.Ci 

13.9 
60. 

4.1 
24·S. E 

2E.8 

57 
33 
21. 

3 

4.7 
12.4 
43 4 

6.3 
23 9 

32 

21.0 
17 
10.2 

10.6 
38.8 
40.4 

12.7 

37.1 

136 
21 

!lOy 

18 
2.3 

17. 1 

19.2 
12.8 
3 8 

7.0 
1£.5 

4 3 

12.9 
14.1 

14.4 
11.7 

5.3 
6.0 

12.9 
18.9 

8.6 
20.8 

2 3 
4e.8 

11.2 

Ire 

2.0 
e.4 

13.3 
5.8 
0.9 
3.1 

13,7 
2.2 

8.8 
7.3 
6.9 

.9 
4.0 
4.6 

10.2 
12.6 

6. 1 

1S.5 

0.9 
28 3 

S.5 

MEAN 

41. , 
. 30.8 

26.3 
41.3 
28.2 
44.1 
24.0 
12.2 
35.9 
31.8 
12.5 
24.1 
26.6 
53.3 
32.5 
44.4 
39.2 
18.2 
26.7 
15.3 
31.7 
31.0 
20.6 
31.4 
44.4 
13.e 
16.8 

1".3 
30.8 
10.4 
25.2 
33.0 
41.1 
10.9 
Ie. S 
32.0 
94.6 
12.6 
17. 1 

2E .5 
34 
35.5 
98 
3 1.3 
18.1 
19.6 
24.3 
17 C 

22.9 
11. I 

30.8 
28.3 
27 .2 
85.1 
35. A 

19.7 
15.2 
38.8 
22.0 

59.7 
50.7 
31 4 

74 5 
22 .3 
21.0 
46.9 
42.0 
43.4 
58.8 

10.4 
ge 8 

32.3 

'27 
95 
81 

128 
87 

137 
74' 
38 

III 
98 
39 
74 
82 

165 
101 
137 
121 
56 
83 
47 
98 
96 
64 
97 

137 
43 
52 
38 

95 
3Z 
7E 

102 
127 

34 
58 
99 

293· 
39 
53 
82 

lOS 
110 
30E 

97 
56 
61 
75 
53 
71 
34 
95 
87 
84 

263 
110 

61 
47 

120 

68 
185 
15: 
57 

231 
69 
E5 

145 
130 
13. 

182 

100 

4J 

CUB: eDAM 

1298770 
972183 
829462 

1301028 
892084 

1391444 
755441 
384573 

1134912 
1002725 
393473 
759160 
840932 

1681432 
1024154 
1398644 
1238688 
573358 
843485 
4S 1451 

1003179 
977770 
5.0000 
989173 

1403246 
436513 
530348 
389083 
975 138 
327466 
795231 

1041443 
1300163 
342198. 
596086 

1010011 
2992581 

398574 
53822~ 

836257 
1080630 
1117993 
3115741 

98565 I 
572113 
618149 
7E7173 

537050 
723708 
349870 
972329 
891118 

861635 
2682185 
1115974 
621062 
480060 

1225089 
694834 

1881952 
1602578 
990530 

2349301 
704654 
664821 

1479018 
1323719 
1367358 
1858006 

1019767 
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SUMMARY OF REGRESSION ANALYSIS 

Dependent Variable : ATHABASCA RIVER AT ATHABASCA 

INTERCEPT 
INDEPENDENT \'ARIABLES 

LAG1 B5DF01 C7BK06 
JAN. 1.1548 0.1108 0.4496 
FEB. 1.2540 0.1102 0.3671 

. MAR. 1 .0605 0.2444 0.3481 
APR. 0.3680 0 .. 9160 0.0805 
MAY. 0.3651 0.8465 .0.2298 
JUN. 0.9059 0.1365 0;5558. 0.1093 
JUL. L 1078 0.5772 0.1805 
AUG. 1.0124 0;5537 -~ 0.2615 
SEP. 0.7871 0,6085 0.2568 
OCT 0,9711 0.:4978 0.2753 
NO\·. 1,2949 0.3247 ",0.2356 
DEC. 0.9546 0.3794 0;3356 

JA" . 
FEB. 
MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
]0.;0\' 

DEC. 

J .. -'lN. 
FEB. 

MAR. 
APR 
MAY. 
JUt, . 
JL'L. 
AUG. 
SEP. 
OCT. 
NO\' . 
DEC. 

C7B EOI 

R -eneff. So'SlU. 
01 corr. errOr of cst. 

0.808 0.075 
". 0.920 0.044 

0.846 0.060 
0.8.52 0 .. 123 

. 0.842 0.107 
0.752 0.091 
0.817 0.072 
0.703 0:076 
0.866 0.073 
0.768 0.082 
0.781 0.077 
0.807 0.078 



.,. 
ATHAIlASCA RIVEt AT· ATHABASCA 

NATUIlAL teAN MONTHLY FLOW (eMS) 

MY . AUG SEPT OCl HV lie 

:: : ~ !l~::li~ll!~::IIit:[:I~~~lm~l:BJ1t:!lIB!j!~:I~;f[~::!~!tn::~~!t~!~~~~frr::~;r~tw!:·:t:t%:!~:~~t~::::.~ftl~lJ:'::l:l::~:~i:(f'i 
1914 90.6 82.1 89.S tJO.6 3'4.3 lr;s2:S 1169;3 548.1 391.8 356.1 165.5 90.1 

1915 103.8 91.S 114.5 32,2.7 S,7.1.·1 n47;.,1; U~~;i:O: 831.742,4.,6 252.,8 154:.6 94.5 
1916·, 74.971.6 74.5 208.6 3S8.5 786.2i27S.~'i 655.0 439.0 285.5 164.3 82.9 
1917 .. 79.9 64.3 '61.8211.71257.01123.0,83.3;:9"491.0347,.7.314.0 169.8 95.8 

'191S 10S.1 88.5 87.9 289.0 403.61046,2 974'.0 523.2 332.5 211.5 125.4 82.3 

1919 70.7 66;:3 57.0 185.1 266.0 6~O . .7,~4,5""t;.'. 578.7 5;;2,J 233.7 148,.4 100.3 
1920 85.7 81.9 79.1 126.9 1446 ... 8 1232.5 12'09;:6;, 851.2 5fi.S. 394.7 115:,4 101.4' 

• 1921 113.0 119.1 123.2 349.6 80(.0 1056.4853.4 691.8 411.9 301.0 227.7 104.8 
1922 7 •. 3 .77.4 SO.7 140.5 539.4 661.4 607.4 560.9 402.9 25S.4 13S.7 59.6 
1923 56.7 49.4 51.S 180.6 437.1 1015.1 1623~4 704.3 492.9 343.6 244.5 143.4 
1924 66.2 87.9 81.2 108.6 808.8 705.7 765.9 853.0 7.0.5 402.8 233.3 8S.7 
1925 54.1 55.6· 84.4 .925.7 689.8 931.6 711.7 874.0 107.3 419.8 220.7 176.6 
1926 155.6 129.7 134;8 431.3 464.6 716.7 697.2 470.0 666.S 446.2 269.9 144.1 
'1927 193.9 103.8 117.4' 299.3 768.8 11.39.'1 1407.,0 715.4 567,.9' 390.3, 197.3 118.6 
1928 113.2 96.5 123.2 '290.2 723.1 1259.4 1269.4 654.6 411:.5 2!5.8 163.4 147.0 
1929 88.2 78.5 100.4 -'215.3 648:2 809.4 654.1 .46.8 378.6 346.4 188.2 83.1 

1930: 60.5 67.0 70.8 . . 3P;1)S ..• 64,1 .. 2. Jl~3 .. P .. ~7~ .. 5: ',' 630,.S.,. 458.0 251.9 214.1, 164.0 

1944 ;;;} 
1945 r:: 
194& 
1947 
1948 
1949 ;:;: ";':~):.};;;: ';s?,:,'o,'· 
1950 ;::!>():) ;,,~{j' ::i:(S::}Ol{ 
15El ',"&&09< ".i.{:'i:7i;'.~:ioi;.S 
1952 74 74.2 72.5. 509.8 
1953 59 S 68 8 81.2 19,.9 
1954 87.6 8S. 89.1 ;0; 8 

195E 90.3 77 4 77.6 33C.8 
195E 9E. ~8 0 fl.3 533 

1957 56 1 66,2 90E 24D. 
1958 137 1 131.2 125 51 •. 3 
1959 67,7 66.2 79 7 185.0 
1960 78 67.6. 72.8 218 
1961 75 69. 81.2 185 
1962 94 4 76.0 66.0 494.6 
1963 164.6 99 0 101.0 623.3 
1964 862 85.S 69.S 133'7 
1965 135.6 114.6 122.5 418.B 
1966 125.2 122.7 94.1 213 7 
1967 126.3 99.7 96.7 214,4 
1968 60,4 69.4 94.3 129.5 
1969 
1970 
1971 

1972 
1973 
1974 
1975 

1976 
1977 

1978 
1979 
1980 

MIN 
MAX 

MEAN 

56 
89. 
72. 

103 

134.1 
110,1 

lQ9 0 
125 4 
118 8 

122 
107,4 

10S.3 

52.8 
155.6 

92.6 

58.8 
78 4 
73.4 

89.3 
133.4 
112.B 
101. e 
11 S . 5 
137.3 
104.3 
96.2 
92.3 

49.4 
13'1.3 

86. 

64.0 
80.5 
77 ,~ 

100.S 
116.0 
104 0 
105,4 

97.3 
129.1 
134.2 
152.2 
107.S 

S1.£ 
152.2 
90.3 

395.0 
359.8 

441.0 
370.9 
377.1 
972,S 
234.8 

425.8 
360.6 
369.2 

324.3 
40e 

10;.8 

972.5 
315.7 

745.5 466.6 236.S 
80~.0 51A 3 396 7 
82£.6 565.. 405.2 

337.71129.51047.9 707'.2 602.5 
438.4 1117.7 110:.2 675.6 352.6 

'581.9 2251.0 n23.4 69S.8 471.7 
411.3 628.7 516.1 498.5 270.5 
386 .• 1103 9 783.2 495.8 314.5 
722.4 904,6· 7SO.4 768.7 537.6 

2499.6 1252 969.3 1044, 635.4 358.3 
355.4 556 606.5 667.6 346.7 183.5 

574.8 899 0 909.0 562.2 338,9 165 7:: .. rQ6:,:S:':.' '1:1:1.,9' 
1097.S 688 972.5 640 37' 7 221.4 152 99.2 
4tE.9 

785.4 
1170 .• 
1 lSI. 2 

22i7.0 
1291.3 

1058.9 602 37~, 251.5 144 64 
922.7 1006 0 706 282 178 89 

1293. i 1257.9 1276.S 1391.S 500.5 276 7 203 0 
668.7 10S3 636 355. 224 98. 96 0 
6S7.7 
794.0 

11 E3 740. 651 3907 2~7.7 107 671 
677.< 665.0 726 40 " 366 307. 174 

i4E.l 8404 93i.2 438 322 214 4 106 8S 
388.t 922.0 860.5 465.5 47:.2 307.5 124.0 119 
520.0 961.7 1236.3 530.1 30S 222.3 140.4 80.1 
407.2 82&.6 76f 5 571.0 288.9 298.6 176.5 102 7 

959.3 1018.5 954 703. 467. 270.8 179.0 109.5 
926.8 
606.7 

895.8 
98E,9 

744.1 
918 0 

1101.4 1526.8 2013 8 
849.8 909.2 986 0 
697.3 1179.8 748 
380.3 762,3 848.7 
477.5 655,5 708.5 
515.9 878.5 817.5 
66;'6 ,1538.6 2134.8 

1058.0 1640.7 113'0.9 

866. 6 1084.5 783.6 
1547.5 1009.7 
529 4. 672.9 
483 0 599.3 

1083. 13».6 
695.6 1248.1 
8OS.5 1114.4 

4-90.1 1715.2 

1175.0 
1113·1 

889.0 
1107.5 
1162 1 
1340.8 

1044.6 

209.2 
2499.6 

703.9 

526 516. 
2277.0'2134.8 

1037. i 996.1 

531.3 
782,7 

933 3 

956 
.49 8 
686, 

998. 
493. 
792 1 
728.7 
637.0 
665 4 
536.5 

1027.8 
887.2 
679.4 

6se. S 
648.8 

43e 
1276 'S 

692. 

412.2 
6n 4 

782.3 
631. 2 
363.2 
41B.6 
524 1 

292 1 
454.3 
468 7 
360.2 
483 7 
452.2 
642.1 

73E.9 
99?4 

3BE.? 
580.4 

236 8 
1391. e 
492. 1 

260.4 
5eC,4 

511 .8 
326.2 
247.6 
245.0 
360 3 
209. 
374.8 
443.3 
339.1 
32:<.9 
253 4 

340.0 
476,4 

511.3 
271. 0 

398 

162 8 
5604 
312 i 

121. 6 
243 .• 
271.3 
208.2 
135. 6 
121 4 

180.0 
128.6 
200.0 
232.8 
155.3 
19S.9 
202.0 
174.4 

227 .5 
209 4 
1OS.7 

225.3 

98.1 
307.6 
178.1 

1204 
164.1 
164.1 
172.4 
79.2 
70.9 

In 2 
86 7 

126 0 
124 

133 
124 () 

12£ 8 
S6.8 

149.4 
140.9 

96.3 
141.6 

5E 
203 0 
113 

43 

C7. IIi 

MEAN 

513:'2' .. 

418.2 . 
"', . 

424.6 

~67 .. ~ 
376,,9 
423,.3, . 

35'7,3 

:1.9,8,;1 
527, :3 

120 

98 
99 

.;109 •. 
88 
ge 

.84 

.10 

4.31,3.: •. ' .• ,,101 
301.' '11 

. 397.1 . 93 
414.297 
488.9 ,.,4' 

394.7 92 
496.7 1.16 
462.1')08 
346.4 81 
421.4 99 
37-1,,7 87 
468.2 109 
444.4 104 
420.6 98 
569.9 133 
503.7 118 
390.8 91 
32 •. 9 76 
279.0 65 
390.£ 91 
29, .. 3 6" 
404.1 94 
405.6 96 
502.9 118 
263 1 62 
322.6 75 
416.6 97 
640.9 .150 

286.. 67 
343.0 80 

394 9: 
40: S': 

462 10E 
73S 173 
421 99 

40'.5 9= 
390.4 e 1 

38~ 90 
335 79 

371, 87 

322 75 
451.5 106 
413.2 97 
444.2 104 
678.5 109 
468.8 110 
37S.4 89 
324.9 76 
386 0 90 
337.1 79 
582 1 136 
&42 0 127 
428 7 100 
571..6 134 
371..9 87 

419.= 9£ 
566.5 132 
53: 8 In 
466.5 109 
496.2 116 

263. 
739 

427 100 

CUBIC DAM 

16227043 
13188452 
13389303 

14,72,5,SSr. , 
11918689 
13348955 .. 

11267475 
9421219: 
1667~29S' 
1360195 ) 
9013063 

12523290 
13097176 
15417059 
124467.92 
1566240) 
1463087\ 
10923223 
13287861 

1172216.8·. 
14806192 
1401=9 •• 
13263857 
17971769 
1592&710 
12325743 
10276450 
8798131 

12357351 
928093~ 

12742592 
12917929 
15904012 ' 
8297613 

10175030 
13139365 
20268337 

9034812 
10817081 
12433452 
12715746 
14594808 
23333&23 
133002= 1 

12310:;75 

12138456 
10713478 
11733698 
10171465 
14239427 
13029603 
14046868 
21396293 
14785372 
11965181 
10274972 
12173621 
10630025 
18358642 
17139668 
13519448 
18024620 
11728886 
13266875 
17863968 
16801887 
14711353 
15691708 

13495863 
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SUMMARY OF REGRESSION ANALYSIS 

DorcnJcnl VariabJ" : LESSER SLAVE RIVER AT HIGHWAY NO. Z 

I!"TERCEPT 
INDEPENDEl\T \'AR1ABLES 

B7BK01 
JA;-;. -0.0277 1.0147 
FEB. -0.0369 1.0213 

MAR. -0.0323 1.0189 
APR. 0.1328 0,9203 .. 

MAY 0.0076 1 .0135 ' . 
WN. 0.2024. '0 .. 8981 '" ". 

JUL. -0.0104 1.0128 
AUG. 0.0065 1,0019 ... 
SEP. 0.0692 0,9644 ,., 
OCT. 0.0335 0.9858 
NOY. -0.1288 1,0768 
DEC. -0.0413' 1.0204 '. 

, 

JAl\ . 
FEB. ',: < 
\jAR. " 

'.::;: 

APR. . OAT A'CSH I NED DIRE( TLY FROM SNBB .. 
MAY. '.' .. APPENDIX.j4 . .,.,.HYDROL OGY :.','. 

JUl\. VOLUME2!-;TABLE:C SK06 
JUL. ." '. ..:,"" 
AUG. ' .. .. ,c· .. ,,.,., ..• 
SEP. c· ' .. '" ". 

OCT 
!\i0\' 

DEC 

JAi'i. 
FEB. 

\1.->.R. 
APR 
M.>,Y. 
JUh:. 
JUL 
. .:..L·C,. 
SEP. 
OCT. 

"0\ . 
DEC 

C7B K06 

R=Cocff. S,,·SIJ. 
of corr, error or est. 

0,982 0.037 
0.986 0.033.· 
0.990 0.028 
0 .• 901 0.081 
0.968 0.049 
0.965 0.050 
0.992 0.028 
0.997 .0.016 
0.990 0.031 
0.995 0.022 
0.946 . 0.075 
0.969 0.05.1 

... .... 

". 
.,: 
..... ." ".,.' 

! 



1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 

17.2 
17.7 
19.3 
18 .• 
27.8 
42.5 
29.9 

na 

20.5 
17.1 
16.8 
17.0 
26.2 
52.1 
211.6 

22.6 
15.9 
12.3 

17.4 
27.3 

.56.9 

APR 

30.0 
22.3 
18.8 
19.9 
30.2 
58.6 
36.4 

LESSER SLAVE RIVER AT HIGHWAY NO.. :2 
NATURAL MEAN MONTHLY FLOW (0ISlI 

... y 

39.2 
33.3 
25.5 
24.6 
42.9 
63.1 
54.4 

44.6 
47.5 
28.1 
36.7 
7~. 7 
68.3 
60.5 

~ULY 

49.1 
30.4 
54.1 

105.9 
73.0 
51.4 

AUG 

46.-2 
44.9 
33.3 
55.3 
99.1 
73.0 
51.7 

SEPT 

36.5 
38.7 -:36.7 
31..029.8 
45. I . 40.7 
91.9.89.6 
64.3.' 50.4 
42.9 37.6 

31.4 
23.8 
30.9 
68.0 
37.6 
29.4 

16.8 
17.9 
29.0 . 
44.0 
41.6 
21.9 

1923 19.7 19.1 21.5 25.5 330 39.3 43.6 41.6 34_3 27.1 23.4 16.8 
1924 12.9 18.5 20.5 20.7 20.7 21.8 22.5 24.7 27.S 26.0 23.6 21.7 
1925 19.5 18.4 21.7 26.7 39.S 47. I 44.1 38.1 35.3 30.0 27.9 24.8 
1926 24.2 24.6 23.6 24.4 33.5 53.4 55.6 43.8 40.9 42.0 37.9 28.2 
1927 20.6 17.5 23.6 29.2 39.4 55.0 95.9 101.4 89.6 81.0 52.1 37.1 
192B 43.7 51.7 57.6 60.4 67.7 71.5 70.4 61.8 52.3 46.7 33.4 27.3 
1929 24.7 21.4 21.6 25.8 44.8 59.7 50.1 48.4 46.2 44.3 34.9 22.6 

1930 23.9 22.4 22.5 34.6 49.3 88.3 106.3 92.3 SO.S 68.6:::;1:. :<:;:~d: 

::~; .:. ::!::::~::}::::;.~,~:.~.::::,,~:,,~::.:::::;~: •• ~:.:::::.~~:::;.;: •• }:::;~i::~.:: ":::~;':i'.':~%~::i.;··:::·~i:l:i·:i.ii:[::·H·;~··: ':' '6i:~j(.~;~·, 
::~! ,·.·.·:;;;:;:·.r:ii::I·' .,: ... ·.;.,.,: ... !:~.!.: .• ~.:.,:3.~.:,.··:·::i:~:j·~i:·:.lii:·:;'~:~·" .• : .. ::iil~:5:·S:·!.':8':::'::(:;:~~:~·1zz,t'''lWl:dMh .:,::::;~ .. :.~~~~ 
1-935fio:j;: ::tii,( D.v . .::·.'h;f:,,' :'*:J1;'~'" 218.9 213.9 183.4139.8 94 0 79.3 
1936 69.8 61.0 54.9 53.7 96.B 112.0 125'.0 116.3 104.9 100.8 91.6 81.0 
1937 55.5 48: ~7.7 65.1 81.3 88.2 711.3 70.7 67.7 56.9 47.7 3e.3 
1938 ~3.9 33.0 45.5 49.6 49.8 43.7 40.0· 34.1 30.1 26.9 23.9 22.4 
193919.915.221.1 25.S n.7 28.7 27.6 245 21.5 .20 .. ~. 21,,8. 21,2 
1940 13.9 13.3 16.4 lS.7 2~.9 31.8 303.27,6. 22.4 .,:.: .. ·.!i:L()'·.:.:.'::·fF4":' ....... S: •• s· 

ml., •.. ,':· .•. , .•... , •... : •.. ,.,'.:,: .. ,.: ... l ....•..•..... ,.-.•.•.•. '.[ .. 6: .• ': •. ,·· •. ,.·.,.,: •• ,:.: •. ·:,.: ... : •.•• :., ..• , •••. :., •. 2,.1,.·.,1 ....•. ·.: ... ·.·,·.-_:,:,:: •. i,.o .•.•. ·, .• ,.' .• , .•... , •.... , •.. , ..•.....•. , .• ,.'.::., .. ,.".,,1;,~ .•. :.: .. ,·: •. ,.: .... ::;9~ .•.•... , •.. :·, •.. : •.• :·.:.: •.. : ... ::::1 •.. · ... ·;4·.·.;· ..•.... ::: .•. :: •. 6
01 

.•..... ,.::,: .•....••. ,: ...... : .. :: .•.. ,i.·.::.:., •••. :.·.·:: •. ~: •..• ·.:: •. ~g;.,,: __ .:: ... ,; .. ::.~~~ .•. :: ...•. ·.: ... i ...• ·i,:.:: .. • ... i.;.,!.l .•• ·: .. ,.·.~ .•. • ..•.•. : .. ··.ii,~;·;~I~;.,";~!l:;;!~lilj·;l~~j:. j!!l~ 
.:::: '. :-' .... ~, .;:" . .". .:" -. ..~. .::::.:.·.·.:,?32:.!.?~.::.·.·,.1.·.:.·.,' .. · .. :!:.i .. ::,; .. ::.,:,.;.! .. ,::~~~.:.!.·.;.[.,j .. :i .. :i.::: ..• :::·.! .. ::.! .. ,: .•... ·.:.i,:.,i.,!.: .• :3~.l.:.~.!.· ... ~., .. · .•. I.,I.·,:.:·:.:·I.:!.,:.,:.:.I,::::·.i,:,2

2
:.:.·e!.·::.,·.:.8';9::, •. :.:,.:·.i.::·::::~~·~:.j':;··:··:.~~ •. :~ ••• 

194793 :ii;i8£j4.ii:'::'i4j.::i;·::~· "." -.>,,_': .. ·.··.·v.: '. "25,82:10. 
1948.1£;2: ::iZ::'j:.'?1Lj,·::~:e::f·)4:ib:: .42,3 55:S': :,a1:"S;::'.::· :::4Li \ .... i~+:':37 .. 6 •• : 33;:i 
::: ~ .. ···.i~··~ .. ~~-! .'. ·j;;!·;:~:f·"·!;:·~·'.(:~~:{~: .~:;f"·;::::::!~;i.r:; .. :·:~,·~·:·t.'!d'·F: .~~:~ .: ... '.;:: ~ '.' 
195 1<2~ .3\23;Z:.2::::': '32';055:3 "&E:9' <59:361).' )~.co ·.·.l~. 1:'.S~3 '45 4 
1952 .. 36 j'35.1J~::i '4:i:ssO:S'56::SS2:E::S1,}b: ~:(347 ••. '. 21.4 ..• iE; 5 
1953"3.1.: ·::···10.t ·:'1.4.;: :22 • j'.4:;'....·'54::5;· 54::s ··:sii{··'::: !i'b':~'':4~ 9·· '26.·S . iL1 
1954.15 ,>HS·r?;) 27.7 59.5 . U:259ii;, ~(:f';;5:SS.4':54, 6 ~~;: 6 
1955 :::;:c '[" : ~':::::36<:r;: ::2=::.2.::· ·····4·:;:· S. ," ::"6:2, t." ·····/i ;:9." ·::te.::~5.;··: ::: :.7-4",.:£::' >:.:~~:tf.~ :>:~'S.:)·~·::': .·:·.:4~ :'0' ::~~: 
19:£ :"::.:;2"6 :A" ·::::;:·2+~.2:::' :',:.2::<3":':: ·:·3~:;;4" ::.S~.::.;::·' "}r:{ ," :77·.··5: "::::E:~:::t~ ·::··:·t~: .. A·· t~·:·&···· ".: 4~::'5 :',33' ~. 
195"·3Cj>29S"':l::L2·3~:~&4'5 . 53:6 .. ":SS.:'8:'·E~"~ ';:'&Eiii'::67::E" &:,: •• ~:::'4~",. 
195E •..• 3~:}'3i c <di;"c ':4'3:'75,2 76:.ii:69;ii:5~S': 5}~::; 5E:.8'::iO:'3. :.:p.s· 
1959 :·:::~:·2::(:;{:·~ ::\=t-;:' ir:-:: ;~:~~~{:;£ ~::::::·2;S:)0:::~ ·::2~:~·~: "'>~lf::t1::: '::::3\:;:9: ~Y2~ ::4::~: ::::::;:2·8·;:·1:::"":': ::jO:~4) )~~:Z((4~:: '::::he:;:0" 
1960>1~~1:i bf>;:;6j:.{ti;.5 <J5;b (34:1: 2£, 26.7 22 1 H. 0 13.6 

:::; 15.3 13.3 14.3 18.9 23.0 34.8 ~~.: ~;: !~.5 .:.~~.·~ .•••• d~: ..• ~.: .H+ 
13.8 14. 0 142 .173. 39.4 63.1 . .. • ::;~3'.':3r.:. .• ~. 

1963 (':22:i2~.S.:lOj: 32:2 88.6 82.4 73.4 67. 2'Hj}54:9"46.f " 
1964.30:" 31.8 31.0 41.7 52.8 55.3 61.4 82 8£.1 80.8 69.0 
1965 41.6 41.< 44 66.1 105.4 107.2 10S.4 ge 101.2 92.1 77.6 
1966 44. 51.2 5S. 73.4 79.8 78.4 68.1 63 5S.1 53.8 39.8 
1967 30. 27 '27. 37.5 57.4 57.3 52.1 44 38.1 32 0 20.6 
1968 16. 15.9 19.7 2e 5 31.5 36.6 36.2 33 327 28.8 17.3 
1969 14 4 13.0 1:' 27 7 31 29 2E.4 23 2'~.S 2S. H .. S 
1970 15.0 15.3 17 28 7' 3e 41. 54 4 44 0 41 4 37.4 30.4 
1971 17.8 18.p 18 36.5 49 57 90.:>. 84 73.8 65.3 46.3 
1972 30.7 30.4 37.1 52.3 69.9 73. 76.5 68. 60.5 55.3 42.2 
1973 31.9 31.2 35.6 45.5 60.€ 77.2 77.3 71.6 6e.l 64.4 52.5 
1974 32.S 3' 35.6 57. 97 7 92.3 98.1 91.8 87.4 82.8 68.' 
1975 44.6 4~. 472 55 67.1 6e.7 82.2 75.S 79.0 69.3 60.4 

1976 38.6 393 42 61.1 68.5 72.3 90.0 91.8. 1030 94.2 n.8 
1977 43. 51.2 57.0 82 1 100.7 117.0 121.4 11).9 105.8 96.3 77.4 
1978 4S.8 .4 58 6 74.1 67.3 88.4 82.7 72.4 75.2 73.7 5e.2 
1979 33.3 31.5 42 54.1 78.9 100.7 131.9 118.6 108 0 97.6 87.1 
1980 42.2 44.2 57.0 64 9 65.6 67.9 65.3 62.6 5~.5 54.4 48.0 

MIN 
MAX 

MEAN 

7 

69.8 
27 8 

6.0 
61.0 
264 

e.6 
60.3 
2S.6 

14 U 

82 1 

37.4 

15.8 
131.5 
51.5 

20.1 20.2 
155.8 21S.9 
59.4 64 1 

15. 
213.9 
60.8 

18.3 
lS3 

SE 4 

'16.5 
139.8 
51.5 

10.6 
St. 
4C.7 

43 e 
49.2 
33 1 . 

13.5 
14.9 
18 1 

20.9 

33 
33. 
3i.~ 

44.6 
37.3 
52.9 
49.7 
42.0 
57. 1 

29.1 

81 0 

32 1. 

MEAN 

47.8 
48.7 
51.9 
45.5 
32.0 
31.0 
24.5 
32.5 
60.9 

56.8 
39.8 

106 
108 
116 
101 

71 . 

69 
54 
72 

135 
127 
89 

28.8 64 
21. 8 49 
31. 2 6~ 

36.1 80 
53.8 120 
53.7 120 
37. I 113 
58. I 129 
40.9 91 
57.3 128 
52.7 '. 117 
79.4 177 

122.3 272 
89.1 198 
62.2 139 
36.1 80 
23.3 52 
20'.4 45 
18. S 42 
25.2 56 
20.6 46 
15.5 3. 
15.6 35 
15.4 34 
22.2 49 
35.8 80 
31.8 71 
3~ 4 7i 

47.2 lOS 

41.7 S3 
34.4 77 

45.1 lOS 

5: c 117 
~E E lOS 
4S.1 109 
52 116 

26 5E 
22 51 
23 53 
37 4 83 

51.6 115 
55.6 124 
Vf.O 17. 
58.7 131 
36.6 81 
26. H 
22 50 
32. 72 
.5 110 
5~ 117 
54 121 

6<' 6 153 
61.0 13c 
69 155 
8~. 188 
67 1 149 
7B. 175 
55.0 122 

15.4 
122 
4~. S 10e 

45 

CUBIC DAM 

1510672 
1534305 
1636005 

. 1435228 

1011538 
9781~ji 

771611' , 
1026225 
1924249 
1792017 
1256205 
908714 
688959 
983289 

1137152 
1696023 
1698732 
1170810 
1831688 
1291225 
1811876 
1662229 
2504303 
3858210 
2818183 
196253f 
1137849 

736212 
645294 
591934 
793336 

650493 
489759 
491091 
485986 
698E50 

1133394 
10Q2048 
1085461 
1489174 
131783= 
1086049 
154sel~ 

1658050 
1&42526 
1547424 
1647637 
828024 
719025 
751792 

1180639 

1526915. 
1759709. 
2461312 
1849836 
'153934 
f240€3 
705923 

1013524 
1561840 
1667126 
1720828 
21706'11 , 

1924535. 
219723;-

2668679 
2117212 
2482591 
1738680 

1417430 
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SUMMAR Y OF REGRESSIOr-.: ANALYSIS 

Dependenl \'"riable CLEARWATER RIVER AT DRAPER 

INTERCEPT 
I NDEPEr-.:DEr-.:T VARIABLES 

LAG1 C7DA01 IC7DA01 -C7BE01 ) 
JAN. 0.1251 0.5089 0.3658 . 

FEB. 0.1923 0.9274 -0.0631 
MAR. 0.6936 0.5895 0.0034 
APR. -0 •. 3114 0.8931 ..... . 

MAY. 0.2186 0.0396 0 .. 7994 
JUr-.:. .• 0.3686 ···0.1862 " .: .. 0.5912 
JUL. -0.6031 0 .. 4613 .' .' 0.6958 
AUG. -0.3609 0.1848 0.8620·.· 
SEP. -0.1404 0.1854 .. 0.7763 
OCT. 0.3042 0.4'237 0.3802 .': 
NO\'. 0.5058 .0.,.5987 0.0845 
DEC. 0,4492 0.5983· 0.1130 

(C7DA01 -C7BE01 ) 
JAr-.:. 0.4678 I 0.6750 
FEB. ....... I:" .. . ' .. : .... t···· :,' ..... .. ' . ' .. ;' .. 
MAR. .... " ..... I ..... :: .... ....... . ,:':: ..... , . 

APR. ... . , ............... ' ... ..... . 

MAY. . . .. ".;< ... .. ' . : .. >. . .... ' .. .. "', 
JUN ." ....... ...... . ......... : ... . \ ... . ........ 
JUL- .... . , ............. . .... 
AUG. . ........... .. . ..... ..,:. '. ' .. : . . ..... c '. 
SEP. ...... .. " .' 
OCT. ' .. 

NOV. .. 
DEC. .. .. 

JAN. 
FEB. 

MAR. 
APR. 
MAY 
Jl'N 
Jl'L. 
AUG. 
SEP. 
OCT. 
NO\' . 
DEC. 

C7C DOl 

R~C('cfl. Sc~Slu. 

of corr. error of cst. 

0.858 0.058 
0.954 0.030 
0.879 .0.032 
0 .. 711 0.157 
0.891 0.074 
0 .. 882 '0.081 
0.948 0.078 . 
0.918 0.086 
0.953 0.068 
0.918 0·;.070 
0.927 . ·0.047 

. ." 0.868 0.055 

'.' .. ·0.782 0.067 ... ':. .. . .... ' ....... ':" ::.:> •. ' 
'.' .. .. .. 

'. . . . 
...... ." . 

. ... . . 
, .... 

. . ..... . .. 
. .. 

• 
...... 

.. 

.: 



195E 
1959 
1960 
1961 
1962 
1963 
196. 
19E5 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
197~ 

1975 
197£ 
1977 
1978 
1979 

1980 

MIN 
MAX 

MEAN 

5 I 1 

7E .2 

80.8 
39 
72 
43 

51.9 
59 
69 .5 
34 3 

63.3 
50 0 

63 0 
.: I 

.e 
75 
73 

80 1 

71 8 
60 7 

69.5 
72 

34 
80 f 
60.9 

47 

4E I 

73 
3. 

60 5 
4E 
4:;; 
47 1 
64 
3; l 

53 
44 
55 
3E 
49 , 

63 
6£ 

66 
65 
57 
59 
56 

33 

73 

48 B 

46.8 
59. 
70.6 
4 1.3 

57.0 
47.3 
43 6 

42 
5i. 
44 

56 
25.6 

55 
44 

.9 
57 
61.5 
54 ~ 

56.9 
54.0 
51.5 

39.6 
70. E 
52.3 

CLEAItWATU ItlVU AT DRAP!R . 
NATUItAL MBAN MONTHLY F1.Ow (CMS) 

158.6 
98.3 
49.9 

18E.O 
80 1 

87 4 
124 0 

Sf .3 
82.9 

252 
157 0 

20S 
72.0 

124 
307 
122 , 

18 .. 
14 t 1 

123 
68 

14E 4 

M' 

26S 6 In 
20 .. 5 21 I 
348 4 353 

30E I 167.5 
345 8 47E 0 
290 4 1'" 
252 9 162 
228 4 203 
209 4 25S.4 
347 .8 208.5 
131 I 119 8 

239 8 lSI 
212 19i 
21i In 

3b •. 9 145.5 
155.5 275 0 

487 310 I 

29E 234 

15e 145 
195 8 - 24': 

236 ') 179': 

330 3 2'3 
_109 4 100.8 

4S 9. 109 
311 t. 4e7 

120 e 24" 

62 
47E 0 

20: 

i6.3 
12£.1 
316.8 
162 's 
467 4 

94 5 
99,2 

177.6 
167 I 

147.7 
106 (, 

63 0 
414 
242 
107 .6 

200.9 
272 .2 
326.6 
198.8 
21 ... 0 
107.2 
20e.3 

75.9 

75.9 
40 4 

180.4 

7 I 4 

109 I 
348.5 
103 
194 
8e 

113 
15E 6 
180.1 
129 

82 B 
68 3 

lB9 8 

118 9 
74 6 

336 
194 7 

267.2 

In 
15E 6' 

110.9 
158.9 
230 7 

. 68 3 

34E.5 
ISO 2 

SI'T 

98 8-

229.6 
430.0 

76 4 

IS 1. S 
88 

lOE 
187 
lSS.7 
83 1 

120 0 
111 7 
208.8 

80 7 
S5 4 

242.8 
158.6 
274 .2 

270.9 
132.5 
224.5 
207 5 
200.2 

65.4 
430 0 

163.2 

OCT 

122 4 

237 0 
211. 6 

68 
145.5 
83 7 

106 9 
148.8 
126.9 

79.3 
169 2 

- 138 
193 0 

73 
9~ 

247.4 
13i.8 

224.9 
189.0 
129.3 
219.3 
173.0 
156 

-68 
2~-

149.0 

85 9 

134.2 
In 5 
60 3 

111 5 
71.4 

73. E 
99 7 
".2 
69.9 

116.6 
74 9 

118.4 
56. C 
74 

15 i 
105 1 

135 2 
10;.9 
84 0 

110 8 
'129.7 

99.0 

56 0 

9S.3 

55 
9£ 

83 0 
43 4 
89 2 
49.6 

55 6 
74.4 
64.9 
SO.l 
61.6 
67 
78. 
4E 

55 
95.9 
84.7 
87.8 
69.2 
72 4 

82.0 
119.6 
58 7 

43 
119 

72.8, 

MEAN 

145.9 
129.7 
108.0 
130.3 
122.4 
134.9 
116.5 
101.8 
149.6 
135.2 
113.1 
119.3 
126.2 
137.8 
112.9 
141.5 
137.1 
119.0 
128.6 
118.2 
134.4 
140.6 
132.3 
15;;.5 
149 6 
124 
111.0 
10e 
133 

100 4 
115 5 
129.6 
111 4 

103.2 
110.0 
130.5 
164 B 
111 0 
12i 4 

13: 
12~ 

13: , 

14~ 

135 

112 7 

I 1~ 

131 
215 

109 
180 1 
107 5 
99 

125.7 
127.1 
116 0 

92 
113 
15S 
113 0 
9B.7 

165 :; 

18B 6 
181. B 
140.9 
131.6 

131.0 
155.0 
113.2 

92.4 
215.2 
129.6 

113 
100 
83 

101 
94 

104 

90 
79 

"5 
104 
87 
92 
97 

106 
87 

109 
106 
92 
99 
91 

104 
lOS 

102 

118 
115 
96 
86 
84 

103 
77 
89 

100 
86 
80 
85 

101 
127 
85 
94 

10'; 
96 
10~ 

112 

105 
101 

87 
89 

101 
166 
85 

139 
83 -. 
" 
97 
98 

90 
7 I 

88 

123 
87 
7E 

128 
146 
140 
~o~ 

102 
101 
120 
87 

100 

CUBIC DAM 

4614588 
4089262\ 
3404511 
4108488 
3870217 
4253146 
3674584 
3210701 
4730610 
4264870 
3568012 
3763099 
3992005 
4344468 
3559992 
4452777 
433696S 
3751700 
4055648 
37279n 
4250847 
4432~29 

4173324 
4810013 
4730275 
3933583 
3500425 
3424454 
4213616 
3164734 

3641406 
4086567 
3522425 
3253037 
3469500 
4114945 
5212814 
3500164 
3828940 
4271155 
393460(; 
4259~13 

4564,2< 
4275317 
A1226~2 

3S5308E 
363'545 
4148105 
6804348 
3459445 
5678200 
3339352 
3139631 
3963735 
4008746 
3659473 
2922375 
3581467 
5027819 
3564395 
3119569 
0213934 
5949015 I 

5734122 . 
445560, 
4149000 
4130166 
4887103 
3581135 

4090215 
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SUMMARY OF REGRESSION ANALYSIS 

Depenuenl Variable CLEARWATER RIVER ABOVE CHRISTINA RIVER 

JAN. 
FEB. 

MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NO\'. 
DEC. 

JAI\. 
FEB. 

MAR. 
APR. 
MAY. 
JUl" 
JUL 
AUG. 
SEP. 
OCT. 
NO\·. 
DEC 

JAN. 
FEB. 

MAR. 
APR. 
MAY. 
Jl: !\ 
J eL. 
AUG. 
SE? 
OCT. 
'\0\'. 
DEC. 

INTERCEPT 
INDEPEl"DEt'T \ARIABLES 

LAG1 C7CD01 
0.6841 0.3658 0.2145 

, ,. .. 
-0.0321 0.9845 
-1.7759 1 .. 2800 0 .. 7520 
0.2593 -0.0358 .. ' O. 8433 .'. 

0.5878 0.3626 0.2985 
0.0003 0;5736 .·0.3735 , 
0.2461 0;5077 0.3179 
0.4657 0.3002 0.4186 
0.2096 0.5946 0.2743 

.. . 

..,:.,.,. 

C7CD01 
0.717.1:. :":." 0.5588' .:: 

. .... ,: 
: "."'.:-,:"" , :'::':. "':':':: .. :".,':":."" ...... .... : 

.... .,,. . 
' .. 

.:.,': .. , .. 1:-: .. :>.> , . ' .. ".:. . '.: 

, :"':'" , .. ' ... . .. ' . 

',:.: .. , '.":';,::' .:,' , 
. ::'., :::': :"'" . :.-,,:. '. ,:.: .::,': ,. 

. , 

SAME EQUATION L'SED FOR JAN, FEB. NO\', DEC 
BASED ON COMBINED DATA FOR THESE MONTHS 

':. 

" 

"', 
.':' 

.:., .. ,: ..... I.· .. : ' .. 
.. 

.. ! 

C7C 005 

R=C"cll. 50=Slu. 
of corr. error of cst. 

0.889 0.038 

0.744 0.031 
0.979 0.043 
0.990 0.032 
0.750 0.081 
0.905 0.064 
0.908 0.059 
0.850 0.076 
0.941 0,045 

,. 

0.835 0.044 
.·c. . .... . ... 

.' ': .. ' .. .... 

'.' <. '. 

':' . . .' ... 

: . .. 
. . :' 

.. " 



1912 
1913 
1914 
191& 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
192~ 

1926 
1927 
1928 
1929 
1930 ' 
1931 
.1932 
1933 
1934 
193~ 

1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1.944 
194& 
1946 
1947 
1948 
1949 

'9~0 
19~ 1 
1952 
1953 
195. 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
19?9 
1980 

MIN 
MAX 

MEAN 

60.9 

59.8 
54.8 
56 I 
54.8 

43.2 
60.9 
51.3 

56.6 
51.9 
51.0 
46.4 

40.8 

50.6 
47.9 

5 1.4 
55.2 
45.4 
47.4 
44.2 

34. 
61.4 
45 7 

137.6 
117.0 
7S.6 

58 0 
9';.7 

31.3 
186 1 
81.7 

~,(r.1ID ~JI\Vft ~ CKJUSTINA IUV!R 
~ ~ ~ ... ,. now (eMS) 

l1e.0 
125 5 
149.0 
217.6 
.80.8 

80.8 
229.5 
159.3 

85 1 
91.0 60.7 

123.2 113 9 
88.8 

152.8 
110.4 

135,3 
65,8 

65.8 
173.1 

117.2 

105.7. 

153.2 
79.3 

109.9 
57.3 

57.3 
191.1 
106.3 

65. 1 

56. I 
84.9 
74.0 

63.6 
138.9 
129 4 
148.0 
104.5. 

"4.9 
92.3 
88.4 
69.3 

56 ] 
148,6, 

92. 

111 5 
154.3 
141. 4 
103.7 
136.7 
104.0 
77.0 

Sf 4 

165,4 

95.2 

OCT 

150. : 
110. e 
100.9 
138.2 
96 9 
75.8 

58.5 
150 2 
95.6 

NOV 

64.2 

73.5 
82. 1 

72.7 
55.5 

50.8 
91.9 
68.1 

DfC 

60.7 
69.1 
65.S 

41.6 

41.6 
69 1 

56.7 

MEAN 

91.8 
84.6 
74.9 
83.1 
80.9 
90.0 
78.9 
71.5 
94.8 
89.3 
78.7 
79.8 
84.6 
90.3 
78.7 
90.3 
89.1 
82. I 
85.3 
79.5 
88.0 
91.5 
87.7 
94.3 
96.2 
83.2 
76.5 
76.4 
88.4 
70 1 

77.3 
85,0 

76.5 
74.2 
76.3 
86 2 

102, 
77. 
81.9 
89.3 
82,6 
87 
92 4 
89.2 
86.5 
79 4 
80.0 
81.6 

117,8 
83,7 

101.5 
80.7 

74.0 
82.2 
84.3 
83.S 
72.7 
75 4 
81. a 
7 •. 0 
71.5 
84.9 

110.0 
112.7 

91.5 
98.0 
90.6 

92 4 

63.6 

63 6 
1 I 7.8 

85.0 

49 

C'1C D05 

108 
100 
8e 
98 
95 

106 
93 
84 

112 
105 
93 
94 

100 
106 

&3 
106 
105 
97 

100 
94 

104 
108 
103 
111 
113 
98 
90 
SO 

104 
83 
91 

100 
90 
87 
90 

101 
120 
91 
96 

lOS 
57 

103 
109 
lOS 
102 
93 
94 
96 

139 
99 

119 
95 
87 
97 

99 
99 
86 
89 
96 
87 
84 

100 
129 
133 
IDe 
11, 
107 

lOS 
75 

100 

CUBIC DAM 

2903763 
2668132 
2362477 
2620745 

2557146 
2838784 
2488403 
2254437 
2996314 
2816965 
2482856 
2517336 
2674818 
2849029 
2481822 
2848033 
2818738 
2587538 
2690282 
2506221 
2782015 
2884910 
2766605 
2973213 
3040698 
2624195 
2412283 
2408500 
2795007 
2211564 
2.37206 
268177: 
2419987 
2340000 
2404960 
2718897 
3229431 
2432398 
2583400 
2816503 
261224£ 
2763153 
2e 15005 
2S 14459 

2"354G' 
2503701 

2521635 
2572683 
3723924 
2640052 

, 3200580 
2545756 
2339620 
2592409 
2658231 
2646599 
229789. 
2378327 
2579883 
2334683 
226188. 
2677678 
3470052 

3552534 
2853014 

309065 i 
2856907 
2915236 
2011075 

2681625 
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SUMMARY OF REGRESSION ANALYSIS 

Dependent Variable : A THABASCA RIVER BELOW MCMURRAY 

INTERCEPT 
INDEPENDENT \"p.RIABLES 

LAG1 C7BE01 
JA1\. 0.4126 0.4924 0.3605 .' 

FEB. 0.2720 0.7341 0.1442 . 

. MAR. 0.3180 0.6371 0.2492 
APR. 0.1123 ,. 0.3950 .·0,6786 
MAY. .0.7349 0.8148 
JUN. 0.5425 0 .. 1872 0.6740 .. .. 

JUL. 0.4894 0.0972 0~7826 
AUG. 0.5199 0.2315 0'.6155 
SEP. -0.1528 0.5703 0.5058 
OCT. 0.4306 0.5035 0.3547 .. 

. 

NOV. 0.6647 0.5101 0.2030 
DEC. 0.0599 0.7100 0.2218'" 

C7BE01 
JAN 1;0384. 0.6183.' 
FEB. '. 

MAR. ... ..... 
APR. .. .,. 
MAY. I: . ... : .. 

JUN. "".:: ......• , ." 
J L;L. ' .. : 

ALIG. 
SE? 
OCi 

• NO\ 
DEC 

JAN 
FEB 

MAP.. 
APR. 
MAY 
JU:. 
.Ic·L 
,.;1_'(. 

SEP. 
OCT. 
);0\' . 

DEC 

C7D AOI 

R=Cnelf. Sc·StJ. 
of corr. crr0T or esl. 

0.890 0.043 
0.947 0.029 
0 .. 910 0.034 
0.866 0.094 
0.919 0.059 
0.900. 0.050 
0.823 0.074 
0.800 0.058 
0.775 0.090 
0.897 0.050 
0.774 0.060 
0.798 0.063 

0.778. 0.060 
.. i . ::. 

.' .... ,,:' 

. .... ' 

'. 

..... '. 



1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

, 1926 

1927 

1928 
'1929 

1930 

1931 

1932 

1933 
1924 

1935 

1936 

1937 

193!: 

1939 

1940 

1941 

1942 

1943 

.1944 

'1945 

1946 
, 19~; 

1948 

1949 

19SC 

1951 

1952 

19:3 

195-.l 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

19S2 

1963 

1964 

1965 

1966 

1967 

196B 
1969 

1970 

1971 

1972 

1973 

1974 

1975 

IS 76 

IS"' 
1978 

1979 

1980 

MIN 

MAX 

MEAN 

.. I 

215 l?e.7 181. 

124 I 111.3 In.7 

172.4 156.2 145.9 

20B 8 180.1 183.9 
142.3 121.8 121.3 

200.0 191.9 18B.B 
:168::~ 1~~.il· 125 4 

206.5 174.4 182.3 

214.3 208.4 206.1 

2 15.7. 
115 B 
1a 7 i 

148 3 

154.0 

195.2 

191. 3 

238 5 
213 1 

22,';.9 

205.6 

224.6 

213 

242 0 

187.6 

121.4 

122.3 

150.7 

144.7 

171. 6 
171.3 

213.0 

187.6 

194.0 

20B.2 
190.0 

167.7 

204.6 

155.9 

161. 3 

117.6 

152. I 

144.0 

194.B 

170.6 

189 3 

204.3 

179.6 

223 .5 
198.4 

173,4 

206. I 

1026.9 1171.e 1068.0 108B. 577.B 

:'3Q9::0,: 664.6 1254.8 1134 I 652.8 81e.4 

475.0 1064.6 153.L6 lBB25 105S.8 1110.4 

3661 850.1 1124.1 1180.7 7'82.7 434.7 

521.1 1632.5 1800.0 1689.0 1047.5 740.4 

808.0 1475.8 1185.5 912.6 691.8 587.7 

213.2 956.2 114:i.8 1054.0 995.3 835.1 

413.9 lE17.7 .1759.3 228&.3 1160.9 1195.5 

389.2 1167.6 1450.7 1289.4 1191.0 1032.7 
320.0·1354.1 1457.3 107B.l 859.1 531.1 

2B4.5 551. 965.0 108E.3 882.0 654.3 

:A~~:;1 1017. 
590.1 908 

E90.1 1072.3 

527.5 1705.8 

444.5 1116.2 

93E . 8 2084 1 

382.5 985.2 

992.5 919.5 1153.3 836.1 

1208.7 1891.9 918.5 

1745.S 2737.D 1097.1 

1863.6 1468.9 914.2 

1886.3 1339.6 1221.4 

1516 3 179C.'3 1057.0 

976.1 1730.f 1023.6 

712,4 

646.9 

602.8 

784.5 

824 4 

1071.6 
850.7 706.2 825 I 1311.6 1381.~ 1230.2 

749.5 1382.5 1710.0 1394.5 1085.5 918.0 

554.7 ~·.22.€ 1588.3 1337.0 935.3 1508.2 

392.6 1560.9 1715.0 1788.3 954:0 80.,4 

£13.7 687.51812.61261.51208.4 990.0 

Ht 

. 400.3 150.£ 

622.0 296 G 235.9 

654.9 439.4 224.0 

400.3 26S.0 151.6 

509.2370.1244.0 
456.5 289.2: is'5',7' 

863.9 360.6 175.3 

853.7 421.0 271.4 

572.3 349.1 246.7. 
371.1245.1134.7 

513.0 308.4 161 4 

743.3 :-386:.4:'231.3 

564.S 284.0 178 4 
553.1 285.7 178.2 

587.8 332.0 185.2 
790,4 447.4 2S2.7 

640,5 337.4 2£7.5 

673.3 44S.5 253.5 

705.4 33C.9 194.0 

731.0 347.0 221.1 

859.3 450.3 277.4 

5S1. I 36C.2 224.5 

726.£ 462.9 196.0 

115.8 

245.4 

181.1 

111.3 

214.4 

161.2 

117.6 213.) 422.4 778.4 795.0 577.8 434.7 '371.1 

1788. I 1060.9 
232.7 

505.5 

344.1 

134.7 

309.9 

207: O· 

223,5 1026.9 3188 4 2615.3 2737.0 1524 

162.0 470.5 1119 4 1379.2 1379.2 981.1 821.2 600.1 

MEAN 

775.1 119 

640.7 98 

621. 3 95 

695.2 106 

591.1 91 

658.7 101 

558.6 85 

477.3 73 

. 799.8 122 

661.0 "101 

500.4 77 

603.2 92 

645.0 99 
701.7 107 

589.2 90 

749.2 11,1i 
700.6 107 

552.3 e5 

638.1 98 

582.6 8S 

705.5 108 

692.3 106 

646. I 99 

841.4 129 

754.3 .116 

6 11.5 94 

522.8 80 
460.4 70 

613.8 94 

468.2 72 
613.2 94 

622.4 95 

713.8 109 
435.8 67 

509.3 n 
637.7 98 

S3S . 6 144. 

47S.2 73 

551. I 84 

630. I 96 

608.7 93 

70S.4 

1018.2 

65S 5 
622.4 

593.4 

566.7 

530. I 

744.9 

513. I 

748.8 

599.8 

588 9 
883.9 

698.4 

578.3 

485 1 

599.6 

645.8 

792 I 
731.0 

741.0 

845.7 

682.8 

679.0 

767.7 

772.5 

748.6 

717.7 

436.8 

1018.2 

653.0 

108 

IS 6 
101 

95 

9 I 
87 

81 
, 14 

79 
, 15 

92 

90 

135 
107 

89 
74 

92 

99 
121 

112 

113 

130 

105 

104 

118 

118 

115 

110 

100 

SI 

C7D AOI 

CUSIC DAM 

245097 I 1 

20205416 

19593267 

21923301 

18690883 

20772133 

17616504 

1500 1047 

25291294 

208A5831 
15780301 

19021421 

2039698~ 

22128453 

18579945 

23627081 

22155236 

17417465 

20124006 

18372665 

22308788 

21832724 

20373870 

26532897 

23853823 
19284747 

1648678 I 
14517962 

19409891. 
1476576$ 

15339440 

19S28738 

22571101 

13775491 

16060653 

20109979 

29711398 

1501814 I 
17377924 

19871076 

19249272 

22277 H f 
3210672.l 

2079765' 
19SEi,": 

18713526 

17872063 

10717060 

23555999 

16180205 

23614651 
18915758, 

18E22350 

27873502 

22023756 

18237959 

15340017 

18909666 

20365610 
24978869 

n117381 

2336e226 

26671177 ' 

21531345· 

21471574 

24210341 

24361135 

23607995 

22695594 

20608S56 
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SUMMARY OF REGRESSIOI" ANALYSIS 

Dependent Vartable : ATHABASCA RIVER AT EMBARRAS AIRPORT 

JAN. 
FEB. 

MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NOV 
DEC. 

J AI\. 
FEB. 
MAR. 
APR. 
MAY. 
JUN. 
JUL. 
AUG. 
SEP. 
OCT. 
NOV. 
DEC. 

JAN. 
FEB 

MAR. 
APR. 
MAY. 
JUt-: 
JUL. 
AUG. 
SEP. 
OCT. 
NO\' 
DEC 

INTERCEPT 
INDEPEI"DEI"T \'ARIABLES 

LAG1 C7DA01 
-0.1813 0.0482 1.0385 

' .. 

0.0147 1.0106 
0.1371 0.0570 0.9062 
0.2653 -0.0173 0.9443 
O. 1323 0.0406 .0.9232 

-0.9638 0.0943 1.2388 
-0.9237 0,2701 : 1 .0525 

C7DA01 
-0.0029 1.0127 

'. ::'::: ' .. . ..... : '::' .. ' --:: 
"'::':':'. . ';'" .. ' . ' 

.. ' ." . 

.' '<:':' .:': I·::: .': ';. 
.... 

.... .. ' ' . " . 
.' ... 

. '. .: .. 
.. 

'. 

. ' 

SAME EQUATION USED FOR JA!\. FEB, MAR, APR, NO\', DEC 
BASED 01" COMBINED OAT."> FOR THESE MONTHS 

.' 

: 

: .. ' 

C7D 001 

R=C"cfl. So=Stu. 
of corr. error of cst. 

0.963 0.055 

I : 

0.980 0.030 . 
.0.970 0.034 
.0.973 0.027 
0.941 0.023 
0.990 0.025 
0.947 0.038 

. 

.. ' 0.964 0.056 
. .. ::: .: 

..... ' . 
.. '. .:. :; .. .:: . 

.. .. ' .. .:. '. '. 

c;;-c< .:: .: ..... . : 

: : .. : .... .... 
.' . 

. :.: .. :' ....... .::: .' : .. .: 
.. . 

:. . 

. .:'. : 



1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
'1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
lS33 
1934 
lS35 
1936 
1937 
1938 
1935 
1940 
1941 
1942 
1943 

·1944 
'IS!5 

1946 
1S':i 
1948 
1949 
lESC 
1951 
195. 
1E~3 

le5~ 

1955 
1955 
1957 
1958 
1959 
1960 
1961 
1962 
19£3 
1964 
19S5 
1966 
1967 
1965 
1969 
1970 
19: 1 

1972 
1973 
1974 
1975 
19H 
'977 
1975 
1979 
1980 

142 
237.0 
269.4 
229.0 

FEB 

134 4 

200.0 
239.8 
198.5 

til. APR 

ATHABASCA RIVU AT EM8ADAS AUtPOU 
NATURAL MEAN MONllILY noW tCMS) 

~Ul' 

1632.4 549~6 

1362 812.6 
: 1114.7 826.2 

l14E,0 1132.4 1312.5 
823,2 1382.1. 1356.0. 1375,8 

1880.5 1546.( 1193.4 1004.8 
1637.3 1387.5 998 0 1756.5 
1783.9 1804,& 1073.5 884.7 
1768.3 1336.6 1294.5 110),9 

Ott 

57E.3 
790.4 
58~.3 

737.4 
794.7 
793.3 

1212.3 
66:;.S 
85S.2 

MOV 

401.2 

469.8 
378 1 

321.7 

MIN 116.2 111.0 117.4 218 0 46E 811.4 896.2 641.1 380.9 ·j23.7 250.3 110.2 
MAX 2694 239.8 235.1 1137.1 359~ 2'650.7 27890 1598.6 2330.5 1490.3 601.8 346.6 

MEA~ 189.3 166.7 16E.8 502.7 1249 0 1436.3 1495 5 1052.8 86£ 2 630.8 387.1 :23.0 

MEAN 

846,3 
686.5 
648.8 
739.1 
628.9 
700.6 
58£ . 1 
505.7 
865,8 
706,3 
530.1 
642.7 
707.9 
765.8 
633.9 
807.4 
745.0 
585.5 
677 .8 
621,5 
756.0 
745.0 
692.0 
916.8 
814.9 
654.4 
554.9 
483.0 
654. 1 
493.6 
65:.2 
657.2 
748.2 
456 1 
530.6 
686. 1 

1033.8 
503.4 
581 4 

E" 
6"', . 
iSS E 

1149. 

697 6 
60S 7 

639 1 

6C •. E 

560.9 
80E.l 
537.2 
7S·.G 
64 i 2 

632.5 
967 0 
756 9 
610.9 
50~. 9 
640.5 
684 9 
819 
749 
812 
905 
788.5 
730 
824 
858. 
80~. 9 
n5.2 

456 1 

1149 7 
700 0 

121 
98 
93 

106 
90 

100 
84 
72 

124 
101 
76 
92 

101 
109 
91 

115 
106 
84 
97 
89 

10e 
106 

99 
131 
116 

93 
79 
69 
93 
71 
9t 

94 
10' 

65 
7E 
9f 

148 
7~ 

83 
97 

110 
IS. 
100 
94 
91 
86 
80 

115 
77 

114 
92 

90 
138 
108 
8" 
73 
92 

98 
·117 

107 
116 

129 
113 

lOS 
1 p~ 

123 
115 

109 

100 

53 

CUBIC DAM 

26763610 
21648770 
20459906 
23307148 
19886711 
22094086 
18484429 
15947815 
27377916 
22272701 
16716513 
20267168 
22383977 
24149783 
19992165 
25463597 
23560219 
18463793 
21374354 
19600036 
23908065 
23493564 
21822771 
28913107 
25770103 
20637643 
17499138 
15231109 
20683446 
15566842 
20661947 
20724640 
23659988 
14384255 
16734004 
21637398 
3269114t 

15874153 
18334588 
21307615 
20:'2098 
24271647 
3<257847 
22000377 
20862795 
20153608 
19013640 
17689734 
25553197 
16940979 
25151676 
20221486 
2000196 .. 
30495352 
23869081 
19264065 
16122803 
20355849 
21S9985B 
25836564 
23699406 
25634230 
28555562 
24866:27 
23271774 
26005338 
27061862 
253e2324 
24198464 

220E2095 
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G - FILE 

INDEX OF POINTS OF INTEREST ON RIVERS IN ORDER OF CODE NUMBER 

NAME CODE LOCATION D.A." PAGE 

ATHASASCA - OLDMAN DAM SITE G7 AA 23-55-22-W5M 11246 56 

MCLEOD VALLEY DAM SITE G7 AS 03-55-14-W5M 7962 57 

BERLAND RIVER AT THE MOUTH G7 AC 12-58-20-W5M 5611 58 

PEMBINA DAM SITE G7. SA 17-53-07-v.'5M 4411 59 

MOOSE PORTAGE DAM SITE G7 SB 17-72-25-W4M 72170 60 

CHRISTINA RIVER AT THE MOUTH G7 CA 28-88-07-\I.I4M 13025 61 

• D.A. = DRAINAGE AREA IN SQUARE KILOMETERS. 



5f 

1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 

. 1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
19':0 

1 SJ 1 

19~2 

1943 

1944 
1945 
1946 
194 ; 
1948 
1949 
1950 
195 "I 

1952 
1953 
1954 
1955 
19:6 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 

1976 
1977 
1978 
1979 
1980 

MIN 
MAX 

MEAN 

JAN 

35.0 
37.8 
35.7 
33.4 
27. 

37.2 
49.9 
32'.4 
29,6 
38.6 
35.1 
30,6 
31.1 

25.6 
35.0 
30.3 
42.1 
32.3 
30.1 
40.2 
27,6 
25.6 
30 2 
37.9 
31.5 
22,3 
40.4 
33,3 
37.9 
33.8 
35.5 
38.4 
33,0 
34. 
36.4 
36, 
39.3 
33 
31. 
34.9 
31.7 
32.6 
36,5 
38.2 
34.5 
28.8 
35.6 
32.0 
40,2 
29.5 
29.1 
73.2 
33. 1 
29.6 
37.3 
46.9' 
43.6 
35,8 
33. 
25,9 
36,5 
36.2 
38. 
36 4 
33.4 
37.3 
37.2 
37.5 
25.5 

22,3 
73.2 
34.9 

FEB 

32. 
33.5 
32. 
30, 
28,4 
30.3 
39.4 
31.6 
32.3 
44.9 
31.8 
27.8 
31. 1 
28.2 
36. 
30.4 
31.3 
29.0 
29.4 
30.9 
31.1 
23.3 
25.8 
46.9 
15.9 
17.0 
27.2 
22.9 
31 .5 
30. 
31,6 

34. 1 

30.8 
31.) 
33.5 
33.8 
35.0 
31.2 
30.4 
30.9 
29,6 
31.7 
35.2 
32.5 
:n 
3E.5 
32. 
24 4 
41.2 
25.2 
23,7 

48.2 
3~ . 1 

30.6 
37. 
43,7 
36,5 
34.2 
36. 
32 4 
31,8 
36.0 
33.9 
31.9 
35.4 
35.9 
34.7 
34.9 
28.4 

15.9 
48.2 
32.1 

MAR 

30 .• 
31.5 
31.5 

32.2 
32,9 

31.1 
48.9 
34.2 
30.2 
36.3 
30.4 
27.0 
36.4 
37.5 
42.S 
37.5 
44.1 
34,9 
31,7 
34. 
28 4 
23.9 
34, 1 

36.0 
18.1 
32.8 
21.9 
47.8 
30 
29. 

29. 
32. 
29. 
31 0 
32. 
33 0 
33. 
30.9 
29.2 

n. 
25. 
32. 
34 
30. 

30. 
3E.0 
30.3 
36 0 
36.6 
31,0 
22.5 
20. 
24.9 
33.5 

25.4 
36.4 
44.6 
36.6 

30.2 

29.4 
45.5 
38.5 
32, 
33. 
31 4 

33.4 
37. 
37 4 
29.9 

18,1 

48 .. 9 
32.7 

APR 

4E.8 

66.8 
48,2 

68.9 
48.6 

43.7 
67.0 
45,6 
38 1 

58.3 
37.8 
48.3 
38.9 

106.4 
96.4 
51.8 
52.9 
45.4 
67.5 
39.7 
66.3 
45.S 

135.7 
65.2 
83.9 
2e.0 

36 2 
45.4 
62 a 
50. e 
4S.S 
90.6 
44.3 
36.5 
5':.B 
72,3 

62.6 
49. 
45.0 
50. 
78. 
42.S 
40. 
49,5 

6E. 
42, 

53, 
47. 
46.2 
39.5 
72. 
68, 
39.9 
65.6 
59.6 
47.0 
41.0 
54.4 
40,0 
53.3 
44.0 
52.0 
65.4 
43.0 
56,1 
49.3 
56.0 
43.8 
68,8 

28.0 
135,7 
55.3 

ATHASOS:L - C~DMA~ DA~ S:~E 

NA;URA L r,EaN MOt-.'THLY F~Oh ICMS) 

MAY 

181. 8 
16E. 
191. 1 
210.3 
115.7 
207.1 
173.2 
157.7 
120.9 
217.6 
189.2 
139.5 
260.6 
332.1 
215,9 
106,9 

328.0 
154.6 
183.4 
210.9 
195.5 
170.6 
392,6 
149,1 
306.9 
166.8 
215.0 
266.7 
264.0 

152.0 
180.9 
152.0 
192.2 
1-38.5 

23a.2 
258 . .1 

325,8 
216,3 
123.2 
256.5 
234.2 
164. 
195. 
133. 

392.3 
325.9 
191.4 
139,6 
229.6 
183,9 
179.8 
118 0 
179,3 
282.1 
135.9 
175.8 
219.5 

125.5 
225.0 
243.7 
233.4 
158.0 
117.6 

220.2 
205.4 
155.2 
141.7 
278.5 

.106.9 
392.6 
204.3 

JUNE 

470. 
583, 
625,2 
483.0 
540.3 

482.7 
703.3 
393.7 
388.B 
550.6 
498.5 
545.9 
482, 1 
570.5 
373.2 
555.3 
609.3 
578.1 
608.5 
515.4 
648.5 
555.0 
524.4 
530.7 
561.6 
450.7 
675.7 
357, 
487.8 
405.9 

483. 
429.1 
610,1 
396.8 
539.3 
528 0 
649.2 
342. 
56.1. 1 
447.9 
535.7 
549. 
660. 1 

620.8 
579. 
442. 
568, 
606. 
514.1 
591.2 
486 9 
513.7 
627 8 
619.2 
456.2 
694.3 
509,9 
516.0 
536.S 
624,7 
791.4 
479, 
579, 
360.7 
337,4 
495.4 
538,4 
435.4 
576,9 

337: 4 
791.4 
530.4 

JUL Y 

555.8 
510.1 
605.4 
607. 1 
649,6 
664.7 
677.3 
473.2 
901.8 
461.7 
452.7 
510.1 
565,5 
533.8 
483.3 
545.5 
631.6 
407.1 
609,3 
561,4 
456.6 
586. 1 
476.6 
731.0 
381.2 
536.3 
569.4 
481.2 
469.0 
432.5 
552. 
620.7 
435.9 
417, 
457.0 
490.2 
471.6 
348.4 
556.5 
618.9 
525, 
543. 
707. 
628 . 

462. 
365.4 
450,1 
570,9 
711.0 
416.4 
487.3 
476.0 
519.2 
695.6 
578.6 
542.5 
630.7 
395.9 
392,8 
555,2 
473. 1 
398.4 
545.8 
526.6 
530.2 
449.9 
580.1 
463.8 

376.8 

348,4 
901,8 
528.9 

AUG 

556.9 
471.2 
382,2 
524.8 
436.5 
340.7 
423. 1 

419.9 
547.6 
393.6 
417.3 
443,3 
464.3 
525,9 
321.2 
417.0 
386.0 
346.0 
431. 8 
331 
424 4 

467 5 
353 . 7 
405.3 
343.5 
333 
315.7 
358 
324 
315.2 
41:. 

394. 
383.9 
300 3 
319 5 
361.9 
450. 
299.S 
350. 
3S': 
369, 
439.9 
608.2 
348. 
329 
2i~.:-

316. 1 
336.9 
375 
346. 
364, 
335.3 
310.9 
478,7 
448.0 
394,0 
399.9 
474.2 
289.9 
406.6 
365.0 
322.9 
377.6 
281. 8 
498. 
391 4 
338.5 
309.8 
284.0 

274.7 
608 2 
387. l' 

SEPT 

319 1 
282,9 
225 B 
213, 
279.9 
252.3 
267.5 
311.6 
228,7 
186.7 
244.9 
288.2 
359.6 
332.2 
272.5 
265.8 
226.4 
207.4 
277.7 
246,0 
214.2 
333,7 
191.8 
285.3 
167.0 
233.6 
286.5 
199.6 
241.0 
200.0 
26ol. 
197.6 
250, 
179.7 
225.6 
255 
264. 
188. 
203. 
217 

1ge. 

2ii. 
436.3 
195 
204 
::2: 
202.4 
280.2 
214.0 
175,8 
213.4 
241. e 
239 4 
274,2 
257,2 
261.0 
260.7 
208,4 
135.4 
224.1 
210,5 
160.6 
241.6 
161.3 
278.2 
231,7 
376.9 
191. 9 
196.8 

135.4 
436.3 
241.5 

OCT 

155.7 
134.4 
152.9 
96.1 

154.4 
205,5 
115,6 
120.2 
148.1 
129.5 
106.7 
123.8 
154.7 
134,5 
143. 
159,9 
92.7 

128.6 
104.2 
141.0 
90.2 

160.1 
155.2 
101.3 
142.6 
83.3 

120.9 
129.: 
130.2 
123.2 
132,3 
107.8 
134.3 
113.0 
109.4 
162. 
126.4 
95.0 
96, 1 

117. 

112. 

133.4 
176.8 
87.4 

121.6 
.114 
118, 

134 7 
132,2 
181.8 
103, 
123.6 
177.0 
186.6 

161.4 
123.6 
111. 3 
108.6 
73.4 

123.4 
133.4 
110.9 
136.9 
94.8 

126.4 
108.6 
175.9 
101. 5 
143.2 

73,4 
205.5 
128. 

NOV 

71.3 
65.0 
62.3 
69.6 
69.2 
67 1 
52.9 
55.9 

5S.3 
91. 1 

56.4 
69.5 
58,5 

64.5 
71.2 
50,1 
52, 
68.1 
64,0 
61. 
44. 
96, 
n. 
52.4 
70.9 
59.3 
64. 1 
69.0 
61.5 
60.5 
63.8 
55.1 
65. 1 
61.0 
55,2 
75,5 

60. 
53 
52 
55 
55.6 
6!.0 
75.6 
38. 
56.2 
i1.9 
55 
56. 
63,5 
70,9 
70.2 
60.6 
78.5 

106,2 
76.0 
65.4 
57. 

61.9 
37,7 
53.0 
59.7 
49.2 
66.3 
83.7 
54.5 
47.6 
65.6 
38.2 
61,5 

37. 
106.2 
62.8 

G7 At 

DE C 

47.6 
43, 1 
38.2 

36,7 
41.6 
56,1 
33.3 
38.1 
41.1 
47.3 
36.0 
46.4 
31.1 
55.3 
38,1 
32.8 
34.3 
44.4 
40.9 
31.2 
29.3 
61.8 
43.3 
46.4 
45.2 
50.0 
57.8 
56 2 
42 .• 
·~2 . 
45. 
38. 
42.5 
43.3 
42.7 
49.4 
40.3 
35.4 
41.1 
38. 
37,6 
42,5 
52. 1 

35.8 

39,3 
37.7 
56.3 
55.2 
35.6 
54.4 
41.6 
43,7 
93.9 
51.3 
49.3 
40.4 
38.8 
32.8 
35. 1 

41.0 
48.0 
54.7 
44,0 
42.2 
43.1 
47.4 
27.8 
51.3 

27,8 

93.9 

43.6 

MEAN 

209. 
203. 
203.6 
201.5 
202,7 
202.8 
221.9 
177. 1 

214.9 
188.8 
178.9 
192.5 
210,2 
230.1 
118.3 
191. 2 
211 , 7 
173,6 
207.5 
187.9 
188.3 
214.0 
204 4 
208.3 
181,1 
168.8 
203.3 
17 3.5 

1B2.<! 
157.2 
191.2 
183.6 
188.0 
149,4 
179.4 
197._ 
213, 
144, 
1;7. 

192. 
187,0 
197. 1 

256 1 

18:. B 
185. 
1 i3 . 5 
180.3 
198. 
198. 

182 ° 
176.9 
182.6 
18i.4 

234.0 
207.2 
204.3 
196, 
182.9 
147.5 
199.9 
206.5 

164. 
195.0 
152. 1 

187.9 
178.3 
204.4 
156. 1 

177. 

144.6 
256. 1 
191.0 

110 
106 
107 
106 
106 
106 
116 
93 

113 
99 
94 

101 
110 
120 
93 

100 
111 

91 
109 
98 
99 

112 
107 
109 
95 
sa 

106 
91 
95 

82 
100 

96 
98 
78 
94 

103 
112 

76 
93 

101 
95 

103 
13j 

98 
97 

91 
98 

104 
104 
95 
93 
96 
98 

123 
108 
107 
103 
96 
77 

105 
108 
86 

102 
80 
98 
93 

107 
82 
93 

100 

CUBIC DAM 

6621162 
6406973 
6419231 
6363930 
6408501 
6397059 
6996771 
5584928 
6796547 
5954850 
5643022 
6072090 
6646840 
7255948 
5622887 
6028236 
6693290 
5474598 
6542289 
5924778 
5953623 
6749769 
6447155 
6569691 
5728111 
5322190 
6411777 
5473068 
5'7664.14 

4956073 
6030730 
5791577 
5943673 
4711605 
5657748 
6224659 
6757746 
4558B25 
5604191 
6065347 
5S 1185 1 
6216609 
8076347 
5921188 
5873210 
5-169965 
5876601 
6264841 
6265684 
5738601 
5578225 
5757694 
5926533 
7380728 
6533166 
6442573 
6217379 
5768457 
4650222 
6305486 
6529872 
5190684 
6150768 
4798042 
5940531 
5621790 
6445537 
4921230 
5600003 

6028239 



1912 
1913 
1914 
1915 
1916 
1917' 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
lEn 

1939 
1940 
194 I 
1942 
1943 
1944 
194: 
1946 
194" 
194f 
1949 
1950 
1951 

1952 

1953 
195.; 
19S!, 
195c 
19:7 
195 e 
1959 
lS60 
19S1 
1962 

1963 
1964 
19E5 
1966 
1967 
1968 
1965 
1970 
1971 
1972 
19i3 
1374 
1975 
1976 
1977 

1978 
1979 
1980 

M1N 
MAX 

MEAN 

~AN 

3.8 
6.4 
3.7 
2.4 
1.8 
3.9 

12.7 
. 3.4 

6.0 
1.9 
1.1 
0.6 
4.4 

4.8 
7.9 

11.3 
5.1 

4.1 
.8 

4.2 
3 6 

3.0 
(> 

6 

.6 

o 

.0 

1: 1 
o 

2.1 

.3 

.8 

o 
4.S 
4 4 

6 
1. E 
5. , 

.3 
4 :9 

2 9 

o 

3.E 
4.2 

4.1 

O. 
12 

4 4 

FEB 

3.5 
5.9 
2.9 
2.1 
1.3 
2.1 

10.4 
2.2 
3.0 
1.7 
0.6 
0.3 
3.9 
3.0 
8.7 

10.7 
4.3 
3.5 
3.0 
1.7 
3.5 
3.8 
3.2 
2.4 
4.1 
24 

.3 

2 

.S 

4.1 
3.5 

2 

4 
2 1 

1. E 

.; 

8. 

C 
1.5 

3. 

.~ 

2 

9 

8 

7.6 

4.2 
3 , 

o 

e 
8 4 

5.6 
2 e 

4.2 
4.2 
3.E: 

3.9 

0.3 
10 
3.9 

MAR 

4.7 
6. I 

3.8 
3.8 
6.6 
2.5 
6.6 
2.3 
4.2 
4.3 
1.1 
0.7 
4.5 
7.1 

17.4 
5.0 
9.6 

12.2 
4.7 
3.1 
3.7 
4.4 

7.2 
3.0 
3.7 
2.9 
4.0 
6 1 
3.3 
3.i 

3.3 
~.3 

3.7 
5.1 
5.1 

. E 

2 

.5 

2.9 
10.2 
5.8 

i.5 
5 4 

5 

8.1 
5.8 
6.7 

19 0 
4 1 

8 0 
5.9 

.3 
10.3 
7.3 
3.6 
5.0 

6.2 

10.6 

12 2 
5. 

o 7 
1~ 0 

5.t 

t.PR 

35.6 
58.2 
19.3 
17.9 
34.1 
27.1 
65.4 
18.2 
12.4 
67.3 
40.6 
23 .4 
19.2 
94.9 
65.6 
52.9 
37.9 
34.6 
80.1 
17.2 
41.2 
37.8 
4.1. 8 
41.4 
8e.5 
lS.8 
2~.4 

20.4 

6~. 1 
2C.9 

2E.l 

7f 4 
27. 1 
19.2 
35.5 
51;.8 

50.4 

32 
2 .... ' 

EE. S 

n 

E i 
31., 

MAY 

124.0 
58.4 
55.2 
37.4 
48.0 

230.5 
91.8 
23.1 

211.8 
166.5 
127.2 
33.2 

125.0 
48.1 
30.3 

125.C 
95.3 
86.6 

106 4 
47.8 

I 13 7 

1'5 4 
99.3 
97.6 

156.5 
67.8 
4&.S 
55.5 

1 ~ ~ .: 

2E 
47.0 

81 4 

63.4 
50.2 

10S.2 
5n 

45 0 

69.0 

18" 
S'7 . E 

126.5 
:3:0 

110 

90 
131 

5" . S - 120 
32 74 

27 113. 
21.8 66 4 
77.2 116.0 
9E.l 109 .• 
10. & 128 

31. I 156 

53 7 150 6 
15.7105.2 
39 2 7:' .2 
40.7 62 
24 90. E 
77.8 97.6 
25.9 1698 
72 1&~ 1 

93 19E 
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1102319 
1569045 
3025837 
2284516 
1141349 
1027257 
1030164 
872384 

1977581 
1695455 
1445255 

1334611 
03.111 

1450590 
2231417 

1583026 

1207601 
1811826 



1912 
lS13 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 

1926 
1927 
1928 
1929 
1930 
1931 
1932 

1933 
193~ 

1935 
1936 
1937 
193B 
1939 
1940 
1941 

194. 
1943 
1944 
1945 
1946 
1947 

1948 
1949 
1950 

1951 

1952 
19S3 

1954 
19S5 
195, 

1857 

195E 
195. 
1960 
1961 

19.2 
1963 

1964 

1965 
1966 

1967 

1968 

1969 
1970 
1 S 71 

1972 
1973 
1974 

1975 

1976 

1977 

1978 

1975 
1980 

MIN 
MAX 

MEAN 

~AN 

1.9 

2.4 
2.0 
1.1 
1.3 
2.4 
3.6 
1.2 
2.8 
1.9 
1.4 
0.3 
2.1 
2.3 
2.7 
3.0 

2.0 
1.9 
1.9 
2.0 
1.9 
1.9 
1.8 
1.8 
2.1 

2.0 
2 0 
•. 1 

.8 

.5 
1.9 

2.2 
1.8 
2. I 
I. E 
1.6 
2.2 
2. I 

1 5 

1.6 
1.9 

1.9 

1.:< 
.8 

1 

2 
1.1 

1.9 
2.2 
1.6 
1.0 

2.2 
3.2 

.0 

.6 

.5 

1.9 
2.e 
4 

3 1 

2.5 

2.7 

0.3 
4.4 
2. I 

FEB 

1.9 
2.3 
1.9 
0.8 
1.2 
2.0 
2.4 
0.4 
1.8 
3.5 
0.1 
0.1 
2.0 
:2. I 
2.5 
2.7 
2.2 
1.9 
1.9 
2.4 
1.9 
1.9 
1.8 
1.8 
2.1 
1.8 
1.8 
2.0 
1 7 

1.9 
i.8 

2 1 

1.8 
2.0 . 

1.9 
1.7 
2.1 

2.0 
1.8 
, 7 

2.0 
1.9 
2 
2. 

.7 

3.6 
0.5 
2,7 

1.6 
1.5 
1.8 
2. I 
2.1 
3.0 
2.4 

0.9 
1.0 

2.0 
2.3 

1.8 

2.4 

2 
2 
2.2 

2 4 

0.1 
3 
2.0 

MAR 

2. I 
2.5 

1.9 
1.9 
1.9 
1.7 

2.3 
0.4 
1.1 
3.B 
0.0 
0.7 
1.9 
2.8 
5.3 
3.7 

5.3 
3.3 
2.2 
2.9 
1.6 
1.9 
3.4 

1.5 
.6 

1.4 
1.7 

3.1 

1.5 
1.8 
1 4 

2 
1.9 
2.3 
2 
2 4 
2.6 
2 0 

1. " 
1.4 
2.t 
2.2 

2 
3 4 
2 "! 

1.:; 
3 

1 . S 

5 .• 

1.2 
1.8 
2.6 
1.8 
2.3 
4.4 
3.9 

.7 

1. 

3. 
2. 
2.5 

4.0 
3.6 
2.5 
2 
2.1 

o 
.4 

2.4 

0.0 
8 4 

2 6 

APR 

17.7 

39.2 
9.6 

14.4 
12.5 
11.3 
34.0 
10.3 
5.~ 

34.9 

" . 5 
". I 
6.7 

81.1 
38.1 
25.4 
22.6 
15.8 

31.6 
7.4 

22. !: 
19.6 
23.0 
22. E 
6el. 1 

6.9 
8 4 

12.3 
43.5 

7.:' 

10 
60. ~ 
11.4 

6.£ 
17.6 
3, .5 
31 0 
15.5 
11. E 

11 
53 1 
10.4 
8.6 

27.E 
27. ; 

15 . ~ 

33 
E.,~ 

18.7 

5.9 
3S. I 
58.0 

7 i 

49. 
17.7 

12.6 
12.4 

34 
14.4 
45. 
22 
39 4 
79 8 

26.' 
12.6 
19.3 

27. 1 

38.2 

5.5 

81. 1 

24.1 

PEMBINA DAM SITE 
NATURAL MEAt-: MONTHLY FLOW (eMS) 

HAY 

61.1 
26.6 
24.7 

. 11. 8 
28.5 

176.9 
35.7 
11.9 

193.7 
84. I 

40.6 
18.2 
70.S 
27.3 
16.3 
60.4 
44.7 
43.4 
46.4 

20.7 
57.2 
94.S 
48.6 
47.5 

101.1 

25.0 
19.5 
23.6 
71.8 

S.O 
lS.7 

23.2 
3i.l 

2B.6 
25.6 
53.5 

417.2 
18 4 

29.6 
106 

25 
65.0 

136 " 
8E 

no 
3S. 

43 
19 

56 
25.5 
48. 
67 4 
64.7 
80.3 
45.7 

52 6 
35.1 

30.5 
34.1 

3f. " 
66.8 
1l2.4 

125.3 
35.9 
20.7 

112.2 

49.2 

51.9 
38.9 

8.0 
417 2 

SE.6 

JUNE 

37.3 
36.0 

131.8 
133.4 
30.3 
72.1 
28.9 
14.7 
55.4 

31.3 
9.2 

54.9 
33. I 
47.4 
18.8 
60 1 
?E.5 
24.3 

42.3 
22.0 
68.9 
36.3 
26.6 
37.3 

38.8 
20.1 
30.0 
13 0 

23. 
13 
48 

.44.8 
212.9 

16.7 
57.1 
33 3 
66.9 
9.5 

33 9 

17 3 
71 4 

61.5 
201.0 

40.3 
2C.3 
17. C 
39 
54.2 

36.2 
10.8 

29.3 
23.3 
39.3 

132.0 
24.9 
45.9 
24.8 
17.8 

37.6 
90.3 

120.9 
34.3 
35.0 
22. e 
1e.4 

61.2 

81.3 
33.4 

210.0 

9.2 
212.9 

50.0 

~UlY 

69.8 
37.0 
44.0 

138.2 
67.2 
30.7 
24.0 

4.S 
17.6 
16.1 
12.4 
47.4 
18.4 
16.0 
;2.2 
70.1 
80.3 
14.5 
26.3 
27.7 
27.S 
24.2 
12.6 
56.1 
16. I 
22 .2 
21.8 
18.5 
17.1 
18.0 
46.1 

39.5 
48.1 

8.6 
lS.3 
22. 1 
29.8 
11.5 

28.5 
34.5 
42.9 
30.1 
52.5 
IS.S 
12.5 
13.4 

38.5 
24.7 
50 1 
13.0 
29.8 
13 1 
39.3 

172.9 
46.5 
10.5 
22.0 
70.6 
15.2 

145.2 
52.8. 
24.8 
4S.8 
35.2 
18.5 

26.8 

56.3 
24.5 
88.S 

4.9 
172 .9 

36.S 

AUG 

38.9 
33.7 
8.8 

25.5 
26.5 
11.9 
10.6 
7.1 

18.5 
14.3 
7.6 

30.S 
32.6 
68.7 
17.2 
26.5 
21.6 
7.3 
9.9 

15.0 
17.4 
14.8 
10.0 
23.6 
12.6 
12.5 
13.6 
8.0 
9.4 

12.4 
21.8 
18.8 
22.7 
9.4 
9 1 

23 .9 
50.9 
16.9 
11.2 
14 4 

13 
45 6 
85.6 

1: 
14.6 
6.9 
9.4 
7.2 

1E 
29 

7 

22 0 
14 5 

80.8 
8.5 

3E.7 
88 6 
8.9 

13.8 
20.0 
25.9 
15.8 
9.3 

29 1 
2E 4. 
17.E 
11.9 
3E.O 

.7 

88 6 
21. 

SEPT 

36.4 
14.0 

9.0 
12.1 
22.9 
11.6 
7.6 

4B.8 
10.1 

8.7. 
5.3 

15.3 
29.6 
12 .8 
75.0 
26.8 
11.2 
8.3 
7.8 

13.2 
15.0 
13.9 
6.6 

15.7 

9.5 
10.~ 

21.3 
3.5 

11.6 
10. e 
2S.2 
8.0 

17.5 
4.7 

6.8 
21.2 
27.8 

E.9 
E E 
E 5 

8.2 
3E 1 

205. 

14 1 
4 4 

13 8 
.4 

2.5 

26 
5.7 

65.4 
27.7 

27.1 
4.0 

Ie 
34.9 
5.5 
7.6 

13.9 

12.2 
11.8 
7.9 

12.4 

35.9 
4: 4 
5.5 

41.9 

2'.5 

20:.7 

20 E 

OCT 

22.3 
10.5 
7.9 

13.4 

17.9 
11.8 
7.6 
9.9 
9.4 

6.9 
4.3 

11.7 
IS.3 
37.2 

42.0 
16.6 
9.0 

10.4 
6.7 

10.0 
10.6 
B.B 
6.3 

10.5 
7.5 
B.9 

14.5 

E 

E. 

17. 1 

6.S 
12.5 
6.9 
6.4 

14.4 
14.4 
5.9 
6.G 

E. 
16. 
6: J 

.2 
4 E 

1~.S 

13.4 
6.3 
4.7 

11.8 

4.9 
38.S 
14.1 
13.9 
4.4 

10.S 
27. 1 
5.3 

10.5 
24.4 

10.8 
10.1 

4.7 

E.3 

20.2 

21.0 

7 0 

20.1 

3.4 
62 4 
12.7 

NOV 

10.0 
5.8 
4.2 
6.2 

10.7 
B.l 
4.2 
7.5 
3.9 
4.7 
3.6 
6.3 
7.4 

12.S 
16.6 
7.7 
5.2 
5.0 
4.6 
5.5 
5.6 
4.5 
4.0 
6.7 
4.6 
5.8 
7.0 
4.0 
4.9 

4.7 
S.2 
3.S 
6.5 
4.7 
3.5 

8.0 
6.5 
3.9 
3.4 
s.e 
4.9 
i.e 

15.5 
1.9 
3.7 

10.9 

2.3 
6.2 
3.2 

4.5 
9.5 
2.7 

10.2 
6.2 
3.9 
3.6 
53 

11.1 

2.3 
6.5 

10.5 

6.7 

3 
5.0 

le.l 

3.9 
8.7 

.9 

16.6 
6.2 

DEC 

5.1 
3.2 
1.7 

2.2 
3.6 
3.4 

2.3 
4. I 

1.0 
3.3 
O.S 
3.3 
4.0 
6.2 
S.O 
4.0 
2.9 
2.8 
2.£ 
3.0 

3.1 
2.6 
2.3 
3.6 
2.6 
3. 1 

3.7 
2.3 
2 7 
2.E 

4.2 
2.3 
3.6 
2.6 
2.0 

3. 
2 4 

o 
3.2 
2.f 
4 

6. 
1 

2 

6 
1 8 

4.2 
1.4 

.9 

.6 
1.4 

3 
3.8 
5.e 

1.2 
.0 

S.1 

2 0 

o 
.8 

.0 

.2 

5.S 
3.1 
5. , 

0.8 

8.1 
3.4 

MEAN 

25.5 

17.8 
20.6 

30.2 

18.8 
28.9 
13.6 
10.1 

26 .9 

17.9 
8. I 

16.8 
19.0 
31.4 

21.2 
25.7 
23 
11.6 
15.4 
11.0 

1S.5 
18.9 
12.3 
1S.2 
22.1 
le.l 

1: 1 
t.2 

IE 
7 7 

17 6 
, i . S 

31.3 

8 0 
12.0 
18.5 
S5 1 
e 1 

11. E 

IE 
IS. 

n 
60 1 

Ie 
'2, S 
15 
13 1 
1t.7 

19 
1. 8 
24.7 
42.4 

23.2 
12 8 
1. E 

27 . ~ 

30.E 
20.8 
2 ~ .2 
25 0 
11. : 

1: 
26 
26 
15 
41. 

7.5 
65. 1 

20.0 

G7 BA 

In 
89 

103 
IS I 
94 

145 
68 
50 

135 
SO 
41 
84 
95 

157 
106 

129 
119 
58 
77 
55 
98 
95 
62 
96 

111 
51 
61 
4 i 

83 

3" 
88 
90 

.157 
40 
6, 

93 

276 
41 

58 
S1 

98 
119 

326 
Be 
55 
E5 
78 

66 
84 
37 

99 
79 

124 
212 

116 

64 

73 

138 

.6 
154 
144 

10E 
U~ 

~8 

61 

133 
133 

7E 
206 

100 

59 

CUBIC DAM 

806870 
56231 I 
648730 
952707 
594854 

911697 
429672 
317543 
852185 
564189 
256726 
528504 
600299 
990152 

668116 
811045 

748773 
367355 
486025 
348017 
615646 
595946 
387889 
605085 
697997 
31848. 
382807 
257193 
52564" 
243012 
554364 
564097 
989527 
250889 
402455 
584706 

1742i71 
256686 

364668 
573756 
621692 
748364 

2053956 
539665 
345622 
407790 

492564 
413695 
528303 

235842 
622107 
497775 
761767 

1336692 
731842 

403184 

462229 

866721 
3~0120 

972166 
910616 
667071 
91453~ 

36407E 
384677 
838899 

835900 
4;74 16 

1299910 

629917 



1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
194E 
1949 
195C 
195 , 

195: 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
19SE 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

MlN 
MAX 

ME~N 

60 

JAN 

97.9 
99.4 
90.6 

103.8 
74.9 
79.9 

109.1 
7Cl.7 
85.7 

113.0 
75.3 
5S.7 
66.2 
54. 1 

155.6 
103.9 
113.2 
88.2 
60.5 

118. 1 

124.9 
113 
99.7 

127.8 
142 7 
l1e. 

104 0 
81 

67 
56 
89 0 
73 

59 
52 
57 
59.7 
7S 
91 
80.1 
85 9 
7<1. 

59 
87. 
90. 
98 
56.1 

137. 1 

67.7 
78.9 
75.5 

94.4 
10'4. 

86 
135. 
125.2 

126.3 
60 4 

56.9 
89. 

72. 
103 
134.1 
110.1 
109.0 
125.4 
118.8 
122.4 
107.4 
105.3 

52.8 
155.6 
92.S 

FEB 

93.0 
93.2 

82. 1 
91.5 
71.6 
64 
88 
66 
81.9 

119. 
77.4 
49 4 
87.9 
55.6 

129.7 
103.8 
96.5 
78.5 
67.0 

110.7 
80.3 
98.6 
90.8 

111. 0 
119.3 
101 7 
91.0 
ji . S 

65. 
57.4 
8e 
68 
59 

51.0 
55 
58 
67.3 
81.3 
72.0 
81.8 
7~ 2 
68,8 

82.6 
77 
88 0 
66. 

131.2 
66 
67 
69.7 
76 0 
99 0 
85.5 

114.6 
122.7 
99 

69.4 
58.8 
78 4 

73.4 
89 

133 4 

112 8 

101. S 

119 

137.3 

104.3 
96.2 
92.3 

49.4 

137.3 

86. 1 

MAR 

93.6 

94.1 
89.5 

114.5 
74.5 
61.8 
87.9 
57.0 
79.1 

123.2 

80. 

51.8 
81.2 
84.4 

134.8 
, '7 . .4 

123.2 
100.4 
75.8 

129.1 
80.7 

100.2 
107.2 
106.9 
101.5 
9o.f 

100.4 
88 2 
69.4 
58 1 
73 S 
71.2 
63 
59.6 
62 0 
63 1 

70 0 
83.0 
73 5 
79 
72 
81 

89. ' 
77 
81._ 
90.5 

125 
79. 
72 8 
81.2 
66 0 

101.0 
69 

122 
94.1 

96.7 
94.3 
64.0 
80.5 
77.2 

100.8 
116 0 
104.0 
105.4 
97.3 

129.1 
134.2 
152.2 
107.5 

51.8 
152 2 
90.3 

MOOSE PORT AGE DAM SITE 
NATURAL MEAN MONTHLY FLOW (eMS) 

APR 

273.0 
463.0 
130.6 
328.7 
208.6 
211.7 
289.0 
185. 1 

126.9 
349.0 
140.5 
180.6 
108.6 
925.7 
431. 3 
299.3 
290.2 
215.3 
304.8 
153.5 
319.5 
297.8 
329.0 
336.7 
670.6 
15; . 6 
169.2 
207.4 
46B.6 
142.8 
188.8 
588.2 
191.4 
130.3 
250.3 
400.5 
38S.4 
24S.3 
201.6 
204.9 
509.8 
194.9 
~ 07.8 
330.8 
533.5 
240 7 
514 3 

185.0 
218 
185.6 
49~.6 

623.3 
133.7 
418.8 
213.7 
214.4 
129.5 
395.0 
359.8 
441.0 
370.9 
377. 

972.5 
234,8 
425.8 
360.6 
369.2 
324.3 
409.6 

MAY JUNE 

797.9 1017.9 
382.8 949.2 
374.3 1592.S 
371.1 1147.4 
388.5 786.2 

1257.0 1123.0 
403.6 1046.2 
266.0 680.7 

1446.8 1232.5 
804.0 1056 4 
539.4 661.4 
437.11015.1 
BOS.8 705.7 
689.8 931.5 
464.6 716.7 
768.8 1139.1 
723.1 1259.4 
648.2 809.4 
641 .2 1193.0 
445.5 790.3 
770.2 1346.5 

1007.61006.0 
769. 927.9 
835. 1150.1 

1074 4 1102 3 

583 0 828 
373.8 818 
417.8 526 
960.6 867 1 
209 2 569.5 
337.71129 
438.4 1117. 
581.9 2251.0 
,11.3 628. 
386.6 
722 4 

2499.6 
355,4 
57~.8 

1097.8 
~2S S 

785 
1293. 

1103 

90a. 

1252.7 
556.4 
899 C 
68<' E 

117C 

1151 
2277 0 

668. 1291.3 
63:.71163.3 
794 0 677.8 
746.1 840.4 
388.6 922 0 
520.0 961.7 
407 826.6 
959 1018.5 
926 895.S 
606 7 986.9 

1101.4 1526.8 
849 909.2 

JUl Y AUG 

1400.6 998.6 
1044.0 891.0 
1169.3 54B.l 

1658.0 831.7 
1275.1 655.0 
833.9 491.0 
974.0 523.2 
645.1 578.7 

1209 . 0, 85 1. 2 

853.4691.8 
607.4 560.9 

1023.4 704.3 
765.9 853.0 
711.7 
697.2 

1407.0 
1269.4 
654. 1 
976.5 

1000.3 
942.4 
941. 
878. 

1742 
925.6 

1020.7 
726.4 
745.5 
804.0 
e28 6 

10.n.9 
1102.2 
1123.4 
516. 1 

783.2 
795 
969 
606.5 
90S.0 
9~2.5 

1058.9 

922 7 
'257.9 
1093 
746. 
665.0 
937 
860.5 

1236.3 
768.5 
954.5 
744. 1 
918.0 

2013. S 
986 0 

874.0 
470.0 
715.4 
654.6 
546.8 
630.8 
637.9 
752.3 
683.5 
653.4 
'961.6 
712.4 
630.4 

585.7 
466.6 
514.3 
565 
707 
675.6 
699.8 
498.5 
495.8 
768.7 

1044.1 
667.6 
552.2 
640.3 
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This material is provided under educational reproduction permissions 
included in Alberta Environment and Sustainable Resource 
Development's Copyright and Disclosure Statement, see terms at 
http://www.environment.alberta.ca/copyright.html. This Statement 
requires the following identification: 
 
"The source of the materials is Alberta Environment and Sustainable 
Resource Development http://www.environment.gov.ab.ca/. The use 
of these materials by the end user is done without any affiliation with 
or endorsement by the Government of Alberta. Reliance upon the end 
user's use of these materials is at the risk of the end user. 
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