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APPENDIX D 

STATISTICAL ANALYSIS MAIN VALLEY OKANAGAN RIVER 

D.1     INTRODUCTION 

The study period extending from April 1921 to March 1971 includes sev-

eral droughts, the major one occurring in the period 1929 to 1931 as well 

as the 1928 and 1948 floods.  It is known that the 1894 flood exceeded 

both these according to limited historical data as did the 1972 flood.  

Unfortunately, time did not permit the rerun of the computer modelling 

(completed three years ago) to include the 1972 data.  Thus, while the 

study period does include several droughts of one to three years duration, 

it may be somewhat deficient with respect to an adequate sampling of high 

runoff.  These facts should be born in mind in a study of the various 

tables and graphs which follow. 

The tables and graphs listed in Table D.1 indicate the various 

types of analysis that have been undertaken which can be classified 

as follows: 

a)   Annual Available Flows at Various Probability Levels and Dependable Flows 

b)   Representative Monthly Flows Hydrographs 

c)   Monthly Flow Frequency Curves 

The various statistical analysis which follow with the exception of 

the discharges at Oroville are based on the results from computer print-

outs which are available in Technical Supplement III.  This model was 

developed to simulate as closely as possible the probable operation of the 

Okanagan Flood Control Works (constructed during 1950 to 1956) over the 

historic period 1921 to 1970 assuming present day (1970) water 

requirements. 

D.2     ANNUAL AVAILABLE FLOWS AT VARIOUS PROBABILITY LEVELS 

A table and accompanying graph (on the same sheet) show the annual 

inflows or discharges equalled or exceeded 50, 80, 90 and 95% of the time. 

D.3     GROSS HISTORIC INFLOW TO OKANAGAN LAKE BASIN (Figure D.I) is the closest 

estimate that has been made of the total yield of the basin.  The median 

inflow or inflow equalled or exceeded 50% of the time is 664 kilo acre-

feet compared to 396 kilo acre feet at the 95% level.  The gross inflow 

has been determined by adding to the historic inflow to Okanagan Lake the 

estimated historic consumptive use and the evaporation from Okanagan Lake.  

The former has been estimated primarily from irrigation water use over the 

50 year study period as outlined in Appendix C while the latter is 

detailed in Appendix A. 
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TABLE D.1 

LIST OF STATISTICAL DATA DERIVED FOR MAINSTEM SYSTEM BASED ON 50 YEARS 

OF RECORDS AND COMPUTER MODEL RESULTS 
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TABLE OF ANNUAL AVAILABLE FLOWS AT VARIOUS PROBABILITY LEVELS 

 

 

 

 

 

 

 

FREQUENCY CURVE,  

ANNUAL GROSS HISTORIC INFLOW, OKANAGAN LAKE BASIN 

Figure D.1 
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D.4    ANNUAL NET HISTORIC INFLOW TO OKANAGAN LAKE BASIN (Figure D.2) is the 

gross historic inflow to Okanagan Lake Basin less the evaporation losses 

from Okanagan Lake in each of the 50 years of the study period (April 

1921 to March 1971 inclusive).  This is the water available within the 

drainage basin north of the Okanagan Lake Dam based on the last 50 years 

of record (1921 to 1970) 

D.5    ANNUAL NET MODIFIED (1970 DEVELOPMENT) INFLOW TO OKANAGAN LAKE (Figure D.3) 

is the gross inflow less evaporation from Okanagan Lake as well as the 

present day consumptive use within the tributaries and from Okanagan Lake 

for use within this portion of the basin. 

The three classifications of annual inflow north of Okanagan Lake 

Dam described above are compared with respect to the dependable yield 

over one to ten year consecutive years as well as the 50 year period in 

Tables D.2, D.3 and D.4. 

Thus, it can be seen that the gross historic inflow to Okanagan Lake 

Basin was 1117.2 kilo acre-feet (3 X 372.4) during the 1929-31 drought 

which reduces to 234.3 kilo acre-feet (3 X 78.1) in Table D.4 after 

allowing for consumptive use under present day development north of 

Penticton and evaporation from Okanagan Lake. 

For those concerned with the total runoff within the Basin 

(exclusive of natural tributary losses) the gross inflows to Okanagan 

Lake Basin provides the best estimates to date.  However, to the water 

manager who is concerned with the net water available from Okanagan Lake 

after allowing for existing withdrawls upstream of Okanagan Lake Dam the 

net modified (1970 development) inflow to Okanagan Lake provides the most 

realistic data. 

D.6    ANNUAL SIMULATED DISCHARGES OKANAGAN RIVER   (Figures D.4 to D.6) 

An analysis of the simulated discharges obtained from the computer 

model are shown for Penticton and Oliver in Table D.5 and D.6 

respectively.  It is evident that there is little difference in the three 

year drought flows of 230 cfs at Penticton compared to 259 at Oliver. 

The dependable yield at Oroville shown in Table D.7 are based on 

historic flows for the period 1943 to 1970 are not directly comparable to 

the above mentioned simulated flows.  Moreover, these flows do not include 

the critical low flow years in the 1920's and early 1930's so evident in 

Tables D.2  to D.6. 
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TABLE OF ANNUAL AVAILABLE FLOWS AT VARIOUS PROBABILITY LEVELS 

 

 

 

 

FREQUENCY CURVE, ANNUAL NET HISTORIC INFLOW, OKANAGAN LAKE 

BASIN                                         Figure D.2 
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TABLE OF ANNUAL AVAILABLE  FLOWS AT VARIOUS PROBABILITY LEVELS 

 

 

 

 

 

FREQUENCY CURVE,  

ANNUAL NET MODIFIED (1970 DEVELOPMENT) INFLOW, OKANAGAN LAKE 

Figure D.3 
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TABLE OF ANNUAL AVAILABLE FLOWS AT VARIOUS PROBABILITY LEVELS 

 

 

 

 

 

 

 

    FREQUENCY CURVE,  

    AVERAGE SIMULATED DISCHARGE , OKANAGAN RIVER AT PENTICTON 

Figure D.4 
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TABLE OF ANNUAL AVAILABLE FLOWS AT VARIOUS PROBABILITY LEVELS 

 

 

 

 

 

 

 

 

FREQUENCY CURVE, AVERAGE SIMULATED DISCHARGE , OKANAGAN RIVER AT OLIVER 

Figure D.5 
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TABLE OF ANNUAL AVAILABLE FLOWS AT VARIOUS PROBABILITY LEVELS 

 

 

 

 

 

 

 

 

FREQUENCY CURVE, ANNUAL HISTORIC DISCHARGE, OKANAGAN RIVER AT OROVILLE, 

WASH. 

Figure D.6 
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TABLE D.2 

Dependable Yield 

 

Annual Gross Historic Inflow in Kaf. 
Okanagan Lake Basin 
Period:  Climatic (April-March) Year 1921-1970 (50 Years) 

 

TABLE D.3 

Dependable Yield 

Annual Net Historic Inflow (Water Available) in Kaf. 
Okanagan Lake Basin 
Period:  Climatic (April - March)  Year 1921-1970 (50 Years) 
 
 

 

 

 

 

 

 

 

 

 

TABL

E 
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D.4 

Dependable Yield 

Annual Net Modified (1970 Development) Historic Inflow in Kaf. 
Okanagan Lake Basin 
Period:  Climatic (April-March) Year 1921-1970 
 
 

 

 

 

 

 

 

 

 

 

 

 

TABLE D.5 

Dependable Yield 

Annual Simulated Discharge in cfs 
Okanagan River at Penticton 
Period:  Operational (March-February) Year 1921-1970 (50 Years) 
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TABLE D.6 

Dependable Yield 

Annual Simulated Discharge in cfs 
Okanagan River at Oliver 
Period: Operational (March-February) Year 1921-1970 (50 Years) 
 
 

 

 

 

 

 

 

 

 

 

 

TABLE D.7 

Dependable Yield 

Annual Historic Discharge in cfs 
Okanagan River at Oroville, Washington 
Period:  Operational (March-February) Year 1943-1970 (28 Years) 
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An interesting comparison within the Okanagan River is the discharges 

determined at Okanagan Falls, as shown in Water Resources Appendix V 

volume I prepared by the Pacific Northwest River Basin Commission, April, 

1970. 

The following is taken in part from Table 87 of that publication 

representing the dependable yield at Okanagan Falls for the period 1929-

1958 based on historic records. In the two right hand columns are shown 

the simulated discharges at Penticton and their percentage of the long-

term mean based on 50 years of record. 

TABLE D.8 

COMPARISON DEPENDABLE YIELD, OKANAGAN RIVER AT 

OKANAGAN FALLS AND PENTICTON 

 

T 

 

 

 

 

 

 

 

 

 

 

 

The records for Okanagan Falls extending from 1929-1958 cover a period 

during which storage on Okanagan Lake varied within the range of two to 

three feet and drawdown below this range was not physically possible until 

1956 when the present dam was constructed.  This is reflected in the 

Okanagan Falls records in which the lowest mean flow for the three year 

drought was 151 cfs compared to 230 cfs at Penticton.  Even without an 

allowance for inflow between Penticton and Okanagan Falls the dependable 

discharges in this reach of the river have increased by some 50% with the 

present dam. 
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D.7     REPRESENTATIVE MONTHLY FLOWS (HYDROGRAPHS)  (Figures D.7 to D.12 inclusive) 

These figures include the following data with respect to inflows 

and discharges. 

a)  Maximum monthly flows. 

b)  Monthly flows occurring in the record flood year of 1948. 

c)  Monthly flows equal or exceeding those occurring 20% of the time. 

d)  Median flows (occur 50% of time). 

e)  Monthly flows equal or less than those occurring 80% of the time. 

f)  Monthly flows occurring in the record drought year of 1931. 

g)  Minimum monthly flows. 
 

The representative monthly hydrographs plotted for the above 

conditions have omitted the mean flow because of its close agreement with 

the median  flows.  It will be noted that even under the monthly Gross 

Basin Inflow (Table of Figure D.7) that minor negative inflows occur 

indicating that the estimated evaporation losses of from 200,000 to 300,000 

acre-feet on Okanagan Lake are probably somewhat low.  Negative inflows 

occur often in the monthly net historic inflows and are greatest under the 

modified inflows where the Gross Basin Inflow has been reduced by 1970 

consumptive use and evaporation losses. The statistical curves that 

accompany the various tables are for the most part self explanatory. 

 

D.8    MONTHLY FLOW FREQUENCY CURVES  (Figures D.13 to D.18 inclusive) 

It will be noted that frequency curves showing monthly high and low flows 

for duration periods of 1, 3, 7 and 12 months have been shown together using 

a special graph paper.  These graphs show the character of the extreme flow 

conditions in comparison with the mean flow. 

These graphs for the three types of inflows for the Okanagan Basin Area 

have relatively uniform curves as would be expected because of limited modi-

fication by man compared to the very large natural losses in this portion of 

the study area. 

The historic discharges of Oroville, also show uniform curves in contrast 

to the heavy regulation under the simulated flow condition for the discharges 

at Penticton and Oliver.  This is particularly true for the low,flow one 

month curves. 

D.9     GENERAL REMARKS 

The additional data which have become available since this study was 

completed for the years 1970, 1971 and 1972 which appear to be representative 

of a drought, average and wet year, respectively will in the future provide 
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more accurate monitory of hydrologic conditions particularly in the 

tributaries. It is fortunate that the newly established hydrometric and 

meteorological stations have been available to monitor these extreme 

conditions which have occurred in a relatively short period of time. 

D.10    TRIBUTARY STATISTICAL ANALYSIS 

Statistical analysis of tributary discharges have been limited to 

natural flows at the mouths since these are the only locations where 50 

years of record have been derived based primarily on the inflow to 

Okanagan Lake and River.  Apart from this additional stream flow data in 

the tributaries has been limited to eight selected tributaries to Okanagan 

Lake where upstream discharges have been derived at a number of use points 

and location for dry, average and wet year conditions.  Thus, with the 

exception of the flows at the mouths of the tributaries and at a few 

hydrometric stations upstream only three years of derived discharges are 

available which are not nearly sufficient to carry out statistical 

analysis. 

The natural flows of the various streams at their mouths listed in 

Table D.21 will be found in Technical Supplement No. 3 in the form of 

computer print-out sheets.  On the last page for each creek listing of the 

monthly flows classified according to 100% exceedance, 90% exceedance, 

etc., will be found.  In addition to the various creeks certain additional 

low lying areas near Okanagan Lake or River which discharges directly to 

the main lake and river system have been similarly analyzed.  The various 

creeks and low areas are shown in Figure D.19. 
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TRIBUTARIES IN THE OKANAGAN BASIN UPSTREAM 

OF OROVILLE, WASHINGTON 

Notes:  1.  See Figure D.19 For Location 

2.  See Technical Supplement 3 for 

Basic Data and Statistical Analysis. 
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TABLE OF REPRESENTATIVE MONTHLY FLOWS  

MONTHLY GROSS HISTORIC INFLOW IN KAF./NO., OKANAGAN LAKE BASIN, PERIOD: CLIMATIC (APRIL-MARCH) YEAR 1921-1970 (50 YEARS) 

 

Note: 20%, 50%, and 80% Months Inflows indicate flows equalled or exceeded 20, 50, 80 percent of time 

obtained from the empirical probability plotting position by the Weibull formula. 

MONTHLY GROSS HISTORIC INFLOW, OKANAGAN LAKE BASIN 

Figure D.7 
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TABLE OF REPRESENTATIVE MONTHLY FLOWS 

MONTHLY NET HISTORIC INFLOW IN KAF./MO., OKANAGAN LAKE BASIN, PERIOD: CLIMATIC (APRIL-MARCH) YEAR 1921-1970 (50 YEARS) 

 

Note: 20%, 50%, and 80% Months Inflows indicate flows equalled or exceeded 20, 50, or 80 percent of 

time obtained from the empirical probability plotting position by the Weibull formula. 

 

MONTHLY NET HISTORIC INFLOW, OKANAGAN LAKE BASIN 

Figure D.8 
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TABLE OF REPRESENTATIVE MONTHLY FLOWS 

MONTHLY NET MODIFIED (1970 DEV.) INFLOW IN KAF./MO., OKANAGAN LAKE, PERIOD: CLIMATIC (APRIL-MARCH) YEAR 1921-1970 (50 YEARS) 

Note: 20%, 50%, and 80% Months inflows indicate flows equalled or exceeded 20, 50, or 80 percent of 

time obtained from the empirical probability plotting position by the Weibull formula. 

 

MONTHLY NET MODIFIED (1970 DEVELOPMENT) INFLOW, OKANAGAN LAKE 

Figure D.9 
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TABLE OF REPRESENTATIVE MONTLY FLOWS 

MONTHLY 'NULL' DISCHARGE IN CFS, OKANAGAN RIVER AT PENTICTON, PERIOD: OPERATIONAL (MARCH-FEBURARY) YEAR 1921-1970 (50 YEARS) 

Note: 20%, 50%, & 80% Months Discharges indicate flows equalled or exceeded 20, 50, or 80 percent of 

time obtained from the empirical probability plotting position by the Weibull formula. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MONTHLY 

SIMULATED DISCHARGE, OKANAGAN RIVER AT PENTICTON 

Figure D.10 
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TABLE OF REPRESENTATIVE MONTHLY FLOWS 

MONTHLY 'NULL' DISCHARGE IN CFS, OKANAGAN RIVER AT OLIVER, PERIOD: OPERATIONAL (MARCH-FEBRUARY) YEAR 1921-1970 (50 YEARS) 

 

Note: 20%, 50%, & 80% Months Discharges indicate flows equalled or exceeded 20, 50, or 80 percent of 

time obtained from the empirical probability plotting position by the Weibull formula. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MONTHLY SIMULATED 

DISCHARGE, OKANAGAN RIVER AT OLIVER 

Figure D.11 
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TABLE OF REPRESENTATIVE MONTHLY FLOWS 

MONTHLY HISTORIC DISCHARGE IN CFS, OKANAGAN RIVER AT OROVILLE, WASHINGTON, PERIOD: OPERATIONAL (MARCH-FEBRUARY) YEAR 1943-1970 (28 YEARS) 

Note: 20%, 50%, & 80% Months Discharges indicate flows equalled or exceeded 20, 50, or 80 

percent of time obtained from the probability plotting position by the Weibull formula. 

 

MONTHLY HISTORIC DISCHARGE, OKANAGAN 

RIVER AT OROVILLE. WASH. 

Figure D.12 
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Period: 
Climatic (April-March) Year 1921-1970 

 

FREQUENCY CURVES, 

AVERAGE GROSS HISTORIC INFLOWS OF INDICATED CONSECUTIVE MONTHS, 

OKANAGAN LAKE BASIN 

Figure D.13 
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Period: 
Climatic (April - March) Year 1921-1970 

FREQUENCY CURVES, 

AVERAGE NET HISTORIC INFLOWS OF INDICATED CONSECUTIVE MONTHS, 

OKANAGAN LAKE BASIN  

Figure D.14 
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Period: 
Climatic (April-March) Year 1921-1970 

FREQUENCY CURVES, 

AVERAGE NET MODIFIED (1970 DEV.) INFLOW OF INDICATED CONSECUTIVE MONTHS, 

OKANAGAN LAKE 

Figure D.15 
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Period: 
Operational (March- February) Year 1921-1970 

FREQUENCY CURVES, 

AVERAGE SIMULATED DISCHARGES OF INDICATED CONSECUTIVE MONTHS,  

OKANAGAN RIVER AT PENTICTON 

Figure  D.16 
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Period: 
Operational (March-February ) Year 1921-1970 

FREQUENCY CURVES, 

AVERAGE SIMULATED DISCHARGES OF INDICATED CONSECUTIVE 

MONTHS, OKANAGAN RIVER AT OLIVER 

Figure D.17 
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Period: 
Operational (March-February) Year 1943-1970 

FREQUENCY CURVES, 

AVERAGE HISTORIC DISCHARGES OF INDICATED CONSECUTIVE MONTHS, 

OKANAGAN RIVER AT OROVILLE, WASH. 

Figure D.18 
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TRIBUTARIES AND 

LOW LYING AREAS FOR WHICH 

MONTHLY DISCHARGES DERIVED 

BY COMPUTER MODEL 

Figure D.19


