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MULTI-USE HYDROMETRIC DATA FOR BRITISH COLUMBIA 

W.L. KREUDER 

I. Introduction 

Stream gauging In Br i t i sh Columbia was started In 1911 by the Railway 

Belt Hydrographic Survey of the Department of Inter ior . The purpose 

was primarily for the allotment of I r r igat ion water. As the 

population of the province Increased, the purposes for which 

streamflow data were required expanded to Include hydrb -e lect r ic 

power development, f i sher ies studies, f lood studies, and navigation. 

Presently, Apr i l 1, 1987, there are 583 hydrometric stations 1n 

B r i t i s h Columbia which are operated and maintained by the Water 

Survey of Canada for the common purpose of gathering streamflow data. 

It Is the purpose of th is report to discuss and Identify the many 

uses for hydrometric data presently gathered 1n B r i t i s h Columbia. 

Uses are Identi f ied under three categories: 

1. Information required for current or Immediate use 

2. Information required for planning and design purposes and 

3. Information for providing Inventories of water resources. 

Current use data are gathered at stations which are cal led project 

s tat ions , data for planning and design are col lected at regional and 

major stream stat ions , and Inventory stations provide data for 

national or provincial Inventories of water resources. 
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II. Current Use Data 

Streamflow data required on a day-to-day basis are obtained by 

operating gauging stations at spec i f ic locations according to 

Ident i f iable project requirements. Project stations providing data 

for current use have the following charac te r i s t i cs : 

a) Jus t i f i ca t ion can be related to spec i f ic needs 

b) data may have no transfer capabi l i ty 

c) location of stat ion and period of operation are speci f ied by the 
user of the data 

d) locations are fixed and are not subject to network design 

e) data are required now 

f) user pays for the station 

stations must be continued In operation as long as the need 
exists 

g) 

The Ident i f icat ion of current use stations Is accomplished by coding 

each station according to the spec i f ic uses being made of the data. 

Current uses of the data can be summarized under seven functions or 

categories: 

1 - International waters: current records are col lected In 

response to IJC orders; under the Boundary Waters Treaty; and 

to provide for control of waters crossing or forming part of the 

International boundary and for which Canada has determined that 

monitoring Is required for water management purposes. 

2 - Interprovincia l waters: data are required for monitoring of 

waters flowing across or forming part of provincial or 

t e r r i t o r i a l boundaries where J u s t i f i e d by an 

1nter-Jur1sd1ct1onal concern. 

3 -Operation of large storage reservoirs : data are required for 

the day-to-day operation of reservoirs for purposes such as 

hydroelectric power generation, or supply of minimum flows 

across boundaries. 
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4 -Forecasting of flows: data are required on a dal ly basis for 

estimating spring runoff volumes, for forecasting flood peaks, 

and for estimating low flows and seasonal flows. 

5 -Assessment of current water condit ions: data are required for 

assessment of the water resources of a basin, for basin study 

Implementation; also Included are stations with federal DCPs. 

6 -Water qual i ty assessment: qual i ty of water data for which 

streamflow records are needed, also Included are data for 

determination of sediment concentration and load, and data 

required for control of po l lu t ion . 

7 - A l l other current spec i f i c monitoring requirements: data are 

required for municipal water supply, for bridge and culvert 

design, f i sher ies habitat studies, w i l d l i f e enhancement, f lood 

protect ion, small hydro e l e c t r i c projects , water l icensing for 

I r r igat ion , navigation of main channels, and research studies In 

small basins. 

It must be recognized that many stations provide data that are 

useful for more than one spec i f ic purpose; Indeed at numerous 

stations the purpose for which the station was o r ig ina l l y Instal led 

has been replaced with other purposes re f lec t ing the changing 

environmental Issues that have evolved over the years. 

Table 1 l i s t s the number of project stations for each Indicated 

current use funct ion. The table shows that three quarters (75%) of 

the stations being operated In B r i t i sh Columbia by the Water Survey 

of Canada are required to provide current data for exist ing projects. 

I l l Stations for Planning and Design 

The main objective of these stations Is to provide data suitable for 

the planning and design of water resources projects . The data that 

are required are the s t a t i s t i c a l parameters of flow 

charac te r i s t i cs . Depending on the nature of the project , these data 

could be annual runoff volumes. Instantaneous or da l ly maximum and 

minimum flows, duration curves, etc . The period of record should 

generally be longer than for current use stat ions. Data for planning 

and design purposes can be obtained from a regional or a major 

stream network. 



T A B L E 1 

IDENTIFICATION OF GAUGING STATIONS USES IN BRITISH COLUMBIA 

(1987) 

Number of stations operated by WSC 

Number of Project Stations required for current use data 

(1987) 

Number of stations operated by WSC 

Number of stations for Indicated current uses: 

1 International gauging stations and for 

International Boards of Control 31 

2 Interprovlnclal streams 7 

3 For operation of storage reservoirs 59 

4 For flow forecast ing, spring freshet 64 

5 For assessment of current water 

condit ions, basin study Implementation, 

s i tes of federal DCPs 74 

6 For water quality assessment Including 

sediment discharge monitoring 27 

7 For f i sher ies studies 134 

For I r r igat ion requirements 57 

For other project requirements such as 

municipal water supply, bridge and culvert 

design, small hydro projects, research basins. .169 

Total current uses 622 
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1 . Regional Network 

S ince there a re f a r too many streams In B r i t i s h Columbia f o r gauging 

each one, techniques of g e n e r a l i z i n g the In fo rmat ion gained from a 

few gauged streams are used. G e n e r a l i z a t i o n Is accompl ished by some 

process of r e g i o n a l i z a t i o n . The most commonly used process Is one 

that employs m u l t i p l e r e g r e s s i o n techniques that es t imate s t a t i s t i c a l 

parameters of hyd ro log ic q u a n t i t i e s from Independent v a r i a b l e s such 

as phys iograph ic bas in parameters . To a t t a i n the goal of d e f i n i n g 

f low c h a r a c t e r i s t i c s a t any po in t on any stream In the Prov ince one 

must I d e n t i f y those st reams/basins which are r e p r e s e n t a t i v e of 

h y d r o l o g i c c o n d i t i o n s In a reg ion and which should be gauged; the 

gauged Informat ion should then be t r a n s f e r a b l e to ungauged bas ins In 

the same reg ion by the use of r e g i o n a l e q u a t i o n s . 

The development of the reg iona l network In B r i t i s h Columbia began In 

1971 with the a c t i v e p a r t i c i p a t i o n of the p r o v i n c i a l Water Management 

S e r v i c e and has been d e s c r i b e d by Kreuder (1979) . 

P r e s e n t l y there are 102 a c t i v e s t a t i o n s In the Prov ince whose pr imary 

purpose Is f o r reg iona l est imates of h y d r o l o g i c des ign parameters . 

In a d d i t i o n there are 28 p r o j e c t s t a t i o n s which can be u t i l i z e d 

w i t h i n the r e g i o n a l network. 

2. Major Streams 

When p lann ing and des ign ing water resources p r o j e c t s , accuracy 

requirements of the streamflow In format ion r e q u i r e d f o r des ign 

Increase wi th the s i z e and c o s t of the p r o j e c t . The accuracy 

requirements a l s o determine which techn ique should be used to 

t r a n s f e r In format ion to the d e s i r e d p r o j e c t l o c a t i o n . Because of 

h igher accuracy requirements f o r p r o j e c t s on l a r g e s t reams, 

techniques of r e g i o n a l i z a t i o n cannot be used . Ins tead , t r a n s f e r 

methods such as I n t e r p o l a t i o n between s t a t i o n s on the same stream or 

system s t u d i e s should be employed. These techn iques have been 

proposed by t h e U . S , G e o l o g i c a l Survey In I ts study of the n a t i o n a l 

streamflow data c o l l e c t i o n program, summarized by Benson and Car te r 

(1973) . The U . S . G . S . method was employed to des ign a major stream 

network fo r B r i t i s h Columbia and the Yukon T e r r i t o r y , Kreuder (1979) . 
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There are 57 stations presently operated at major stream locat ions, 

most of these stations are located In Northern Br i t i sh Columbia above 

the 54th P a r a l l e l ; Included 1n the table are 29 project stat ions. 

IV Inventory Stations 

The purpose of Inventory stations Is to gauge the flow of very large 

r ivers In order to provide an assessment of the total water resources 

of a province or part of a country and to Indicate the d is t r ibut ion 

and variation of these resources across the country. This 

Information can be transferred onto maps and shown In an hydrologic 

atlas as average annual discharge In cubic meters per second 3 
(m /sec) or, by employing a suitable conversion factor , the annual 

volume of runoff can be computed and shown. The Ident i f icat ion of 

Inventory stations within a province would be based on the 

contribution of each of the stations to an Inventory of water 

resources of the province. 

An example of an Inventory of provincial water , resources using 

recorded and estimated runoff values Is provided by Coulson ( 1 9 8 6 ) 

from which Table 2 has been extracted. 

The table shows that gauges would be required In about 30 basins to 

account for 100% of the area and annual runoff volume of the 

Province. It requires only about 20 gauges to account for 9 1 % of the 

area and 83% of the annual runoff volume of the Province. 

Presently, there are 28 active gauging stations In Br i t i sh Columbia 

which provide an Inventory of the water resources of 8 2 % of the total 

area of the Province. 



T A B L E 2 

Br i t i sh Columbia Annual Runoff 

Area Mean Annual Runoff 

X 10^ km^ X 10^ dam^ 

Fraser 234.2 120.8 
Llard 144.0 37.3 
Peace-Wapiti 125.8 50.2 
Columbia 105.2 66.9 
Skeena 56.5 61 .2 
St ik lne 49.8 46.2 
North Coast 36.5 74.5 
Vane. Is. & Gulf I. 34.8 95.2 
M1d-Coast (S) 27.0 58.4 
Nass-Bear 26.9 47.1 
Yukon 24.7 13.0 
Taku-Whiting 18.8 19.5 
Mid-Coast (N) 16.2 36.0 
Lower Coast 15.6 37.7 
Alsek-Skagway 11.1 10.2 
Queen Charlotte Is. 10.1 27.5 
Hay-Chlnchaga 8.6 0.6 
Unuk 1 .8 4.1 
Skagit 1.0 1.0 

Province 948.6 807.4 
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V Summary for B r H l s h Columbia 

Stations operated by WSC 583 

Project stations 438 

Project stations as a percentage of total 

stations operated 75% 

Current use requirements 622 

Other data uses 71 

Total data uses at Project stations 693 

Average Number of Uses per Project Station 1.58 

Other Stations: Regional Network ^02 

Major Stream 28 

National Inventory 15 
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A P P E N D I X 

Results of s imilar surveys of data uses In the United States were 

summarized In Benson and Carter (1973). Shown below are the data uses 

for adjacent states with total number of stations shown In parentheses. 

Alaska (123) 38% are project stations with 1 .42 uses per stn 
Washington (311) 60% are project stations with 1 .29 uses per stn 
Idaho (254) 83% are project stations with 1 .83 uses per stn 
Montana (174) 92% are project stations with 1 .70 uses per stn 
North Dakota (107) 75% are project stations with 2 .11 uses per stn 
Minnesota (127) 83% are project stations with 1 .62 uses per stn 
Wisconsin (105) 57% are project stations with 1 .43 uses per stn 
Michigan (194) 49% are project stations with 1 .24 uses per sth 
Ohio (174) 81% are project stations with 1 .61 uses per stn 
Pennsylvania (249) 60% are project stations with 1 .21 uses per stn 
New York (192) 61% are project stations with 1 .20 uses per stn 
Maine ( 62) 74% are project stations with 1 .56 uses per stn 
Massachusetts (213) 56% are project stations with 1 .48 uses per stn 
( Inc l . Vermont & 
New Hampshire 

United States(8136) 66% are project stations with 1 .55 uses per stn 


