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1 INTRODUCTION

Hydrologic investigations require summarizing and analyzing available hydrologic
data using standard periods, methods and formats so that the information is consistent and
allows direct comparison from one site to another. To fulfill this goal a project was
initiated in the 1995-1996 fiscal year with funding by the Corporate Resource Inventory
Initiative (CRII). The culmination of this project was the production of the report, British
Columbia Streamflow Inventory (BCSI), by the Resources Inventory Branch in the 1997-
1998 fiscal year. That report presents a summary of streamflow data compiled in
datasheet, map and graphical forms and covers the whole province. The purpose of this
information is to enable hydrologists and engineers to make hydrologic estimates for water
management and the planning and preliminary design of water resource projects.

A separate project, which is a direct progression of the above work, was initiated
in the 1998-1999 fiscal year and was also funded by CRII. The purpose of this study was
to characterize the variability of streamflow parameters in ministry Regions, based on the
summary data and hydrologic zones defined in the BCSI report. This approach with
subregional hydrologic zones, or subzones, and graphs will provide more accurate
estimates suitable for design streamflows to be applied to ungauged watersheds. The
subzones are a product of the application of additional hydrologic data and regionalization
procedures to those applied in the study of the BCSI report. This work will form the basis
of a future revision of the BCSI hydrologic zones.

This report of the latest CRII study covers the ministry Southern Interior region
that incorporates Hydrologic Zone 12B and the contiguous portions of its neighboring
hydrologic zones, as defined in the BCSI report. The report contains summary data
extracted from the BCSI report, the graphical procedures and results used to derive the
subzones and the procedures for making streamflow estimates at ungaged watersheds.
However, before any estimates are finalized using this report, reference should be made to
the Water Inventory Section hydrology report and map libraries and the Ministry library in
Victoria for comparison and any additional hydrologic data that may prove useful.

2 REGIONAL HYDROLOGIC SUMMARIES

This report covers the Ministry of Environment, Lands and Parks’ Southern
Interior Region, with headquarters in Kamloops. The primary hydrologic zone in this
region is 12B, as defined in the BCSI report, with 9B and 15 on the west and 13 on the
east side. Five subzones were defined in Hydrologic Zone 12B and one in 13 (shown in
Figure 1) as a result of the groupings of subzone watersheds and graphical analyses.
These subzones are designated in small case letters, a to f, and are presented in the
sections below. Subsequent Ministry Region reports will have subzones designated in
such letters to form a unique identity set for the whole province that will differentiate it
from the hydrologic zone numbering system. (Subzones g and 4, shown in Figure 1, will
be described in the Kootenay Region report). Subzone data summaries are listed for these



groups in Table | and form the basis for design streamflow graphs presented in the
following sections. This table is an excerpt of an Excel spreadsheet that contains all the
watershed streamflow summary data and graphs in electronic format and is available on
disk to the reader for reference and chart formatting.

3 MEAN ANNUAL RUNOFF

Runoff was regionalized on a graphical basis with plots of basin unit mean annual
runoff (mm) versus basin median elevation (m) in semilogarithmic graphs. The normal
period of 1961-1990 was used for each hydrometric station, as given in the BCSI report.
For many of the datasheets that had missing median elevations, drainage boundaries were
defined, areas digitized and median elevations calculated. Parallel straight lines, which are
regression fit by eye, were drawn to represent the six subzones of Hydrologic Zone 12B
and the neighbouring zones. (The relationships were drawn as straight lines on a semilog
graph, but these would plot as curves in an arithmetic graph.) Visual positioning rather
than statistical regression was used because each point was not always given the same
weight due to physical or physiographic characteristics of the watershed. The vertical
location (intercept) and slope of each line was positioned to reflect the runoff-elevation
variation of each subzone. The runoff point of a watershed through which a subzone
boundary was drawn plots between two subzone curves to reflect the relative area runoff
contribution of each subzone to the watershed. Examples of such watersheds with the
boundary between Subzones a and b are the Tulameen, Similkameen and Pasayten rivers;
the runoff of each of these points is defined precisely by the location of each curve. The
subzones are shown in Figure 1 at a scale of 1:3,000,000. A larger map (73 x83 cm)ata
scale of 1:1,000,000 is available with a finer stream hierarchy for more detailed study
application. The subzone curves with all the subzone points are shown in Figure 2.

Runoff at an ungauged watershed in the southern interior can be estimated by use
of the regionalized information presented in this report. The general procedure would
consist of locating the topic watershed on a map (Figure 1), identifying the subzone and its
design curve and then making the estimate. If the basin of interest is located near or
within one of the observed watersheds more weight would be given its point and a parallel
line would be drawn through it (or close by) in Figure 2 to the projected area of the basin.
If the basin straddles a boundary, the point would be located between the subzone curves
in proportion to the areas within each subzone. Runoff estimates based on the above
procedure would be for a mean annual period; estimates for other recurrence intervals
could be made by reference to the frequency relationships in individual data sheets of the
BCSI report.. As well, monthly estimates of runoff can be derived by proratmg the annual
estimates by use of monthly runoff distributions of the same datasheets o



4 PEAK FLOW

Peak flow was regionalized on a graphical basis with plots of unit annual peak
discharge (L/s/km?) versus drainage area (km®) in log-log graphs. The graphical envelop-
curve form was adopted to demonstrate the multiple scale effects of regional flood
variation. Unit peak flow varies inversely with drainage area due to increased storage
effects with increased area and decreased uniform storm intensity with increased area.
Peak flow graphical regionalizations generally use log-log plots with envelop curves
because the variance of individual plot points is easier to explain for streamflow
characteristics of short duration (e.g., floods) rather than of long duration (e.g., annual
runoff). For the latter, regionalizations generally use regression plots to demonstrate
unexplained variance, since an explanation for the position of a plot point is more difficult
due to the dominance of geographic, geologic and storage effects in large drainage areas.

The annual maximum instantaneous discharge for a 10-year return period of the
total period of record was used for each hydrometric station, as given in the BCSI report.
Figure 3 shows parallel straight lines that were drawn to envelop the points in each of six
subzones of Hydrologic Zone 12B and the neighbouring zones and represent the
maximum values applicable in each subzone. (The relationships were drawn as straight
lines on a log-log graph, but these would plot as curves in an arithmetic graph.) The
subzone points plot on or below each subzone curve; those that plot below do so due to a
physical or a basin characteristic reason that would explain its plot position. The peak flow
point of a watershed through which a subzone boundary was drawn plots between two
subzone curves to reflect the relative area peak flow contribution of each subzone to the
watershed. Examples of such watersheds with the boundary between Subzones a and 5 are
the Similkameen and Pasayten rivers that plot between curves a and b. The final location
of the western boundary of Subzone 4 has not yet been defined but would run through the
upper portions of the Coquihalla and Tulameen watersheds and these points have been
plotted above curve a, for reference.

Peak flow at an ungauged watershed in the southern interior can be estimated by
use of the regionalized information presented in this report. The general procedure would
consist of locating the topic watershed on a map (Figure 1), identifying the subzone and its
design curve and then making the estimate. If the basin of interest is located near or
within one of the observed watersheds more weight would be given its point and a parallel
line would be drawn through it (or close by) in Figure 3 to the projected area of the basin.
If the basin straddles a boundary the point would be located between the subzone curves
in proportion to the areas within each subzone. Peak flow estimates based on the above
procedure would be for a 10-year return period; estimates for other recurrence intervals
could be made by reference to the frequency relationships in individual data sheets of the
BCSI report.



5 LOW FLOW

Low flow was regionalized on a graphical basis with plots of minimum discharge
(m*/s) versus drainage area (km®) in log-log graphs with regional curves drawn to represent
low flow zones. It was generally found that such zones are much larger, covering larger
drainage areas than hydrologic subzones, and are best represented by a series of curves that
converge as drainage area increases. This demonstrates the scale effects of both drainage
area and regional low flow variation.

The seven-day average minimum daily discharge for a 10-year return period of the
total period of record was used for each hydrometric station, as given in the BCSI report.
Low flow plots for the southern interior region for summer (June-September) and annual
periods are shown in Figures 4 and 5, respectively. Neither plot shows well-defined trends
for the various subzones, except for Subzone f. Applicable regional curves from the BCSI
report for the South Interior and Southeast Mountains Low Flow Zones are superimposed
in the figures for reference in the procedure for estimating low flow at ungaged
watersheds, described below.

Low flow at an ungauged watershed in the southern interior can be estimated by
use of the regionalized information presented in this report. The general procedure would
consist first of locating the topic watershed on a map (Figure 1) and identifying the
subzone and then its location in the plots (identified by clusters of subzone symbols) of
Figures 4 and 5. If the basin of interest is far from those of observed basin-points one of
the two design curves shown (Southeast Mountains for Subzone f or South Interior for
Subzones a to ¢) or one superimposed from Figures 8 or 9 of the BCSI report could be
used. If the basin is Jocated near or within one of the observed basins a sloping line (one
that would fit the convergence of the two reference curves or those of the BCSI report)
would be drawn through its basin-point to the projected area of the topic basin to make
the required estimate. Low flow estimates based on this procedure would be for a 10-year
return period; estimates for other recurrence intervals could be made by reference to the
frequency relationships in individual data sheets of the BCSI report.

6 HYDROLOGIC ZONES

The hydrologic zones adopted in this study are those originating and described in
the BCSI report and shown in its Figure 1. The basic approach used to define these zones
employed maps of hydrologic characteristics and geomorphologic features. This phase of
the zone identification was mostly subjective, with zone boundaries being drawn based on
hydrologic judgement of the variation of mapped parameters. However, the low flow
zones of the BCSI study were based on actual regional graphical plots of measured low
flow data. The BCSI low flow zone boundaries are therefore, objective, and are more
precise than the hydrologic zone boundaries of predecessor hydrologic zone studies. In
the BCSI study the low flow zone boundaries were first used to define broad preliminary



hydrologic zones, and these were in turn subdivided using the subjectively defined
mapping information to form the final hydrologic zone boundaries.

In this study subzone boundaries were defined using graphical plots of measured
streamflow data that were not available for the BCSI study. The new graphical
procedures described in the above sections for mean annual runoff and unit peak flow are
independent and in addition to the low flow graphical analysis of the BCSI study. A
perusal of Figure 1 will show that most of the common-border subzone boundaries of this
study follow precisely or very closely those of the BCSI hydrologic zones. The remaining
subzone boundaries only subdivide the hydrologic zones. The exceptions are the
inaccuracies on the western portion of Subzone f and on the eastern portion of Subzone c.
This anomaly will be resolved in a future revision of the BCSI hydrologic zones.
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STREAMFLOW IN THE SOUTHERN INTERIOR REGION

Table 1 Watershed Streamflow Summary
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Minimum 7-Day Average Discharge (m®s)

LOW FLOW IN THE SOUTHERN INTERIOR REGION
Subzone 10-year June-September Low Flow Curves
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Figure 4 Watershed June-September Low Flow
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LOW FLOW IN THE SOUTHERN INTERIOR REGION
Subzone 10-Year Annual Low Flow Curves
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This section has been added as a supplement to the report to cross-reference its
Hydrologic Subzones to the Hydrologic Zones defined in the final of a series of Ministry
regional streamflow reports, Streamflow in the Lower Mainland and Vancouver Island
(SLMVI), produced in April 2003. Six regional reports have now been published that
cover the province and complete the revised edition of Hydrologic Zones from those of
the BCSI report (see Introduction). The 2003 Zones are shown in Figure S-1 at a scale of
1:7,500,000. The Hydrologic Subzones defined in this report and their cross-referenced
Zone labels are shown in Figure S-2 as a large-sheet foldout map (see pocket at back of
report). This figure shows the area at a larger scale of 1:1,000,000 to that of Figure 1 and
with a finer stream hierarchy for more detailed study application. Additional features in
Figure S-2 are plots of Environment Canada hydrometric stations with labelled numbers,
descriptive names and watershed boundaries. Note that the relative sizes of watersheds
can easily be interpreted/compared in most cases at this scale to provide the user with
direct references in applying the regional graphical procedures for estimating various
streamflows at ungauged sites.

The regional procedures outlined in the report for estimating streamflow
characteristics at ungauged watersheds for Subzone references are applicable to the 2003
Hydrologic Zones. The discussion of boundary relationships of Subzones and 1998
Hydrologic Zones in Section 6 can be referred to the revised boundaries of the 2003
Zones. In the final Zone definition of the SLMVI report the Subzones of this and
subsequent regional reports were relabelled with Zone numbers. The Zone boundaries
themselves are essentially those of the Subzones, but with some minor revisions, as
updated summary data became available for successive regional reports (listed in Table S-
1 on page 15). Reports produced since 2001 have incorporated up-to-date data with a
revised normal period from 1961-1990 to 1971-2000 for datasheets, summaries and all
design graphs. Since this report is based on the hydrometric data for the older normal
period any future updating and revision may produce revised streamflow design curves
and hydrologic zone boundaries.

The following Table S-1 lists a cross-reference of small-case lettered Hydrologic
Subzones of this and other subsequent Ministry regional reports and the numbered 2003
Hydrologic Zones of the SLMVI report. Note that the regional report for Omineca-Peace
also has a supplement section with a detailed 1:1,300,000 scale map because one had not
been produced in its report. However, the Cariboo report does not have a supplement
report detailed map, but its region is overlapped by the Southern Interior and Omineca-
Peace supplement maps and is therefore covered for applying the regional graphical
procedures for estimating various streamflows at ungauged sites.
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Table S-1 Reports and Hydrologic Zone Index

Streamflow Report Hydrologic Zone
Region Date 1998-02 | 2003 Name
Southern Interior Dec. 1998 a 25 | Eastern South Coast Mountains
- Supplement Apr. 2003 b 24 | Southern Thompson Plateau
c 23 | Okanagan Highland
d 17 | Northern Thompson Plateau
e 15 | Fraser Plateau
f 14 | Northern Columbia Mountains
Cariboo Sept. 1999 1 16 | Southern Quesnel Highland
J 25 | Eastern South Coast Mountains
k 26 | Central South Coast Mountaing
Omineca-Peace Sept. 2000 1 13 | Upper Fraser Basin
- Supplement Apr. 2003 m 7 | Southern Rocky Mountain Foothills
n 6 | Southern Interior Plains
0 4 | Northern Interior Plains
p 3 | Northern Rocky Mountains
q 12 | McGregor Basin
Skeena Jun. 2001 m 8 | Nechako Plateau
T 2 | Stikine Plateau
s 1 | Northern Coast Mountains
t 5 | Northern Central Uplands
u 9 | Southern Hazelton Mountains
\ 10 | Central Coast Mountains
w 11 | Queen Charlotte Islands
Kootenay Jan. 2002 g 22 | Lower Columbia Basin
h 21 | Lower Kootenay Basin
X 18 | Upper Columbia Basin
y 19 | Upper Kootenay Basin
z 20 | Central Kootenay Basin
Lower Mainland and | Apr. 2003 27 | Western South Coast Mountains
Vancouver Island 28 | Eastern Vancouver Island
29 | Western Vancouver Island
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