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Abstract

Measﬁrements conducted at»20.locations in Southern British
Columbia were used to investigate the  relationship betveen 
maximum water equivalent (ground snow load) and elevation. It'

was found that the relative increase of water equivalent with

elevation (ie. the slope of the water equivalent plotted against e

elevation) could be defiﬁéd Véry’well for larger regiohs with
similar climatic conditibns.‘_For a given hOUntain; ground snow
ldads could therefore be predicted by.éxtrapolating from water>
eqguivalent values at one elevation ﬁo.another.elevation.»

Plots of the absolute values of vater eqﬁivalents  against
elevation for regions of similar climatic conditions could give
only approximate values of ground snow.léadé-for any particular
site. Plots of the mean water egquivalent and of the 30 yeaf‘
maximum water egquivalent plotted against elevation for the
measurement locations and for the regions  of similar snow
conditions are presented.

The density‘of snbw at the time of makimﬁm water equivalent
was Dbriefly ‘investigated. No 'correlation of density with

elevation was found.
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Chapter 1.

Introduction and survey of other work

1.1 Introduction:

Ground snow loads in Canada are based on observations of
snow depths on the ground taken at more-than 200 stations across
the country for periods ranging from 10 to 18 years.. Since most
of the observatibns have been taken nearkpopulated areas, few
records are available in remoter parts of thé country,
particularly in ﬁhé’mountain'regiqns of British Columbia. . Where
measurements " do exist in the mountain regions,ythey are usually
at valley stationévresulting in little information on how the
snow load changes with elevation.

In 1965 the National Research Council initiated a programme
of measuring the " annual snow water‘equiQalents at different .
elevations for several mountains in Southern British Columbia.
(see Figure 1.1) The goal of this thesis 1is to use these
measurements to examine and quantify the relationship between
annual maximum water equivalent (ground snow load) with
€levation in Southern B. C. It is desired to be able to predict
approximate values of the maximum ground snow loads at a given
elevation when few or no measurements are available at the site
concerned.

Several statistical parameters were calculated at each
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3
'measureﬁent station"in‘an attémpt to find»frends in the values
of water equivalehts. either wvertically with ‘elevatioﬁ- or
spatially byv region. Extréme véiue probability distributions
were used to calculate the:maximUm design‘snow'loads; In Canada
these are taken as;those.loads which on the‘average are exteeded
every thiffy years. |
,Both-the absoluté valﬁevof thef§a£ér eqﬁivalents  énd the
relative differences of water éqﬁivéienfs with elevation were
investigated in some detéil. Statistics fqr Sndw depth are
tabulated, but ére' only discussed -in . general vterms.t Snow
density was - briefly inveStigated as to its variationgkwith

elevation.

1.2 Survey Of Work Done On Snow Loads

The determination - of‘roof snow loads is generally divided
into two parts._' First the maximum ground = snow load is
‘determined. This 1is dependent on the return period used, the
elevation, and the climatic region (International Organization
for Standardizaﬁion(1974) in [24]). Secondly the ground snow
'load is multiplied by various coefficients to take into account

different roof shapes, exposure and other loading conditions.



1.2.1 Ground Snow Loads

ﬁefore the 1951 edition of the Nétidnal Building_Code Snowl
loads were calculated by using thé average snbwfall and average
réinfall in the months January, February‘and March. The maximum
load was limifed to 40 lb/sqg ft. (1.9 kPa)[17].

Subséquently. ThomaS— ?27? : Took the makimum snow dépths_
recorded for a number of sﬁationé,achSs " Canada and 'converted.
these to snow loads by assuming a density for the snow of
_'0;2 gm/cc. To this he added the maximum daily eXpected rainfall
in late Qinter or early spring and plotted the values on a map
of Canada. This map was published in the National Building Code
in 1953.

‘As more years of data became ayailable- Boyd used 'a
statistical analysis of the énhual maximum depths of snow. He
_fitted' the Gumbel extreme value distribution to the measured
maximum annual show>depths and the maximum snow depth for a 30
year,return'period was then calculated. The maximum snow depths
were converted to snow léads by ‘ﬁsing a .snow density of

0.2 gm/ccf Since maximum roof loads often occur when rain
water is retainéd- in the snow, the maximum one-day rainfall
expected to occur during the months of maximum snow depth was
added to the snow loads. These values were then plotted to
produce an updated version of the map done by Thomas. This map
became part of the 1960 National Building Code. )In 1977 this
map was replaced by a table of ground loads for different towns

[19].



1.2.2 Roof LQads

Before 1960, no distinction was made between ground snow
‘loads and roof snow loads. Deéign roof loads were usually
spetified as  a uniformly distributed load edual to the maximum
snow load with reduction perﬁitted only for.sloped;roofs” and a
_ few other conditions [17].

However, rpof loaas‘ can differ significantly from ground
loads and only'rérely are uniform snow loads on roofs observed.
Usually the wind, influenced by the shape of the roof and by
adjacent structures, will distribute the snow in. a 'non—unifo;m
pattern. Over-design may occur where the‘wind regulariy blows
the snow away, and under design may occur where the wind:
velocity is decreased, for example near penthouses, and the snow
accumulateé§ |

| in‘ 1956 the Division of Building Research of the National
Research Council started a study comparing ground loads to roof
loads for various types ofvroofs shapes, exposure, and climatic
conditions. The results of the studies [22] were incorporated
into the 1960 and 1965 revisions of the National Building Code;
Taylor [27] discusses the 1977 Commentary [20] on the 1975

National Building Code.



1.2.3 Variation Of Ground Loads With Elevation

Littlé &ork hésb‘been~ done investigéﬁing the effect of
elevation_on ground snow 1oéds. ﬁsually when meaSu;ements. are-
taken in mountainous regions, they are taken in valley bottoms‘
where»the~centérs_of population are. Snow courses - at higher
elevations done  for hydrological studies aré generally too far
apart to be readily compared with each other if one wants to
consider the effects of elevation. |

Meiman [16] has . done a literature survey of snow
accumulation related to élevation, aspect and .forest canopy.
Although elevation was generally a major factor affecting snow
_éccumulation, many workérs had substantiallf improved their
correlations by including other land surface factors. The
studies surveyed showed tﬁat aspect was an important effect, but
it was considerably less than that of elevation. Aspect aid nbt
have an ‘effect on maiimum snowpack under natural forest
conditions where meit opportunity' is  minimal during the
accumulation period,[16] howevef there weré stroﬁg indicatiohs
that accumulafion, irrespective of melt is related to aspect.
It was found that forest canopy affects accumulation patterns in
terms of a few meters while elévation effects occur over 100's
of meters. The effect of forest canopy would most likely have
| very little effect on loads of structures, but could change the
values of snow course measurements.

Genefally Meiman found that the "effects of elevation,
aspect, and forest canopy on maximum snowpack water eguivalent

exhibit tremendous variability between and within given



physiographié-climatic boundary conditions.”

Packer [21] also investigated the effect of elevation,
-aspect, and cover on .thelmaximum snowpack water content in a
wésternvwhite pine forest in a watershed in northern Idaho. He
,fouhd>that the distribution of maximum snow water content cén,be
described by an equationﬂ.containing the first three power .
functidns,of elevation,_,;he first three power"functions - of
aspeét, a linear function of forest canopy density, and a linear .
iﬁteraction between the magnitude of snow fall frém year to year
andlelevation. |

Hendrick et alf[f1] found that seasonal precipitation
increasés linearly with elevation in a study for é mountain, in
_Vefmqnf. ‘However a very large variétion in this rate of
individual events makes prediction  for higher elevations
difficult. | o

The results of Dingman et al [6] in a study on ﬁhe
variation of snow properties with elevation in New Hampshire and
Vermont showed a strong dependence of snow water equivalents and
depths on elevation. The dependence were due to two elevation
related vclimatic factors: 1) more precipitation occurs a higher
elevations, and 2) vertical temperature gradients.

Rhea and Grant [23] consider -the total snowfall in a
mountainous area to be the resuitant of orographiq»lifting,
large scale vertical motion, convection, and upstream barrier
intercepfion. It was found that the long term average winter
precipitation was strongly correlated to topographic slope

computed over the first 20km wupwind of the station. The
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correlation was increased'by‘including an . exponential formula
for >the_ partial. depletionv‘of downstream condensate due to
precipiration.» However, they also ﬁouhd that long term -average
winter. precipitation‘ was not well eorrelated to station
~elevation except for points on 'the same ridge.  Snow cburse
local settlng aopeared to make a falrly svstematlc difference in
observed water‘4equ1valent values ranglng in the mean between*
~+5cm and -10cm. [23]
| However,»few stﬁdies- have{ concerned themselves . directly
.with the; effects 1of elevation of the groﬁnd snow loads as

applied to roof loadings. éesUltsrhave to be general eheugh-for
use over wide areas and useful for design specification sach as
provided in codes.k' Ziﬁgg [29] discusses groﬁnd snow loads,in-
~Syit2erland Qhere»therloads arevgiven as a quadratic functioh'of
elevation. In Brltlsh Columbla the only studies ‘have been by'.

" Schaerer [26]. This thes*s represents a continuation of hlS

work.



Chapter 2.

Climate and measurements

2.1;Méj¢r Climatic Regions Of Southern British Columbia

‘Thé climate of - Southern British. ‘Columbia ’ variés
considerably as one travels from west to east acrosé the
province. On a régional_séale,:climates.associated with majbr
fegionsx are determined by large scale topography, wind systems
‘and air masses. On a smaller scale, conditions are vefy much
modified by 1local physiographic factors.such as slope, aspect
" and elevation. | |

| The pfoximity of the Pacific Ocean plays a major role 1in
determining the <climate of British Columbia. Mountain ranges
trending northwest-southeast present a barrier to moisture rich
westerly prevailing winds and are a major factor in determining
the "distribution of precipitation and the deg:ee‘ of dominance
of Pacific air masses in relation to continental air masses”.
[25] The rising air on the western sides of mountain ranges
releases much precipitatipn, whereas on the lee side, conditions
are much drier. As the maritime air moves east, the air becomes
progressively drier 1inland. The relation between altitude and
precipitation is given in Figure 2.1. Maps of precipitation,
approximate snowfall and water equivalents are given in Figures

2.2, 2.3, 2.4.
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(from Farley [9])

Annual precipitation in Southern British Columbia (inches)

Circles indicate snow measurement locations

Figure 2.2



Figure 2.3
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Mean annual snowfall in Southern British Columbia (inches)
Circles indicate snow measurement locations. (from Farley [9])
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Figure 2.4 Water equevalent on 1 April in Southern British Columbia
Circles indicate snow measurement locations. (from Farley [9])
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The major climatic regions of Southern British Columbia are

| as follows: [4][13}

2.1.1 Coast Mountains

. The climate of the,coést'mountains of British . Columbia 1is
characterized by 1its mildness, -humidity and extremely heavy
precipitation especially in the mountains. Snow - fall ‘is

generally limited to higher elevatibns and usually is quite wet.

2.1.2 Southwest Interior

This region. of continental <climate is between the Coast
Range to the west and the Columbia Mountains to the east. It is
in the " rain-shadow of the Coast range resulting 1in "arid

characteristics.

2.1.3 Southeast Interior And Southern Rockies

This region Ais very mountainous, and as such has higher
precipitation than the dry interior, especially on the west
facing slopes, although the valleys are semiarid. Because of
higher elevations, temperatures are lower and about oﬁe half of

the precipitation falls as snow.



m

2.2 Definitions

To diStinguish between the moﬁntains which wéré-incluaed in
the study, thelindividual stations measured and the sites where
snow‘loédsfarebrequired‘some;térms used in this thesis will be
-défined; |

A; lécétibﬁ is an. area (usﬁallylvé single mdﬁntain)
cOmprising Several stations each at a differeht4elevation ‘wheré
the snow meaéurements‘which were used in this study were taken.
A station ' is one  ele§atioﬁ on a_‘mouhtain where the snow
‘obServations‘ were taken. A‘region ié a larger,area”comprising
severai locations with similar ground snow load . conditions. A

site is a place. where maximum snow. load information is reguired.

2.3 Seléction Of Locations

- Locations were selected on a number of mountains throughout
Southern British Columbia, preferably‘near centers of.pbpulation
wvhere  there 1is a need for snow load.information.[26] Of prime
importance was accessiblity in the winter, either by truck or
snowmobile. Measurements at a few of the original locations
were discontinued because of inaccessiblity due to road closures
or because the location was not considered representative of the
area. The locations, the number of stations at each 1location
and. the approximate number of years of observation are given in
Table I. Figure 1.1 shows the locations where observations were

made.
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Table 1 o , .
Snow Load Measurement Locations

1location|Plot location . number of |approx number
code symbol| - ~ ‘ stations of years .
R 'R '~ Revelstoke 12 - 12
12 " F . Fidelity 10 12
13 C Copeland 10 4-6
.21 A . Apex g - -9
22 E Enderby : 15 12
23 v Silverstar-Vernon 12 11-12
31 P Creston . 10 -9
32 T Granite-Rosslan 11 S 6-11
33 J Jersey-Salmo - 8 11
- 41 Z Zincton 6 11
42 D. Sandon - 11 11
43 K Kaslo 7 © .8
51 I Fernie 7 10
52 N North Star-Kimberley 8 12
53 L . Lake Louise 8 12
61 G. Grouse 10 5~-11
62 S - Seymour 10 8-11
63 | W Whistler 0 0
64 H Hollyburn 10 3-4

2.4 Selection Of Stations

Each 1location (or mountain) has ‘from six to  fifteen
stations where measurements are taken. A typical station would
be a small clearing of approximately two tree heights in ‘width
oﬁ the'tdownslope sidé of a mountain road. An attempt was made
to find stations with similar aspect and vegetation and also to
be representative of the area. Since maximum snow loads are of
concern in this study, stations were selected to be as wind free
as possiblé to maximize the snow accumulation. After a few
years as measurements became available, some of the stations

were changed to improve their location.
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2.5 Measurement

COllectidh of daﬁa waS'étartedv-by ﬁhev National  Research
'Céuncilf in 1968, wifh- the - numbef of locations incfeasing in
subseguent: years. v'Most.’of the measurements _Qere taken 'by
N.R.C..staff.-“The. data was - providea to the author by the
- National Research Council, DiyiSibn, of Building Reseafch in

Vancouver, B.C.

2.5.1 Method

SnQW'vdepth- ahd watér‘ egquivalents  were measufed at eéch
étation.. The wétervequivalent measurements were made with a
 Fedéral. snow sémpler with apprbximately three meaSurements made
per.station} Although moré measurements a;{each station would
have beehv desirable, it was  felt that three carefully done
measuremeﬁtéjwould be adequate and that‘a large nﬁmber stations
with ,acceptable aécuracy were preferable to a smaller number
with a slight increase 1in accuracy. The spread between
measurements pro&ed to be small. [26] |

Since ‘only the énnual» ﬁaximum water.equivalenté were of
interest, measurements were taken at approximately two week
inter&als during the period when the maximum values were
expected. Although the maximum snow depth may be missed because
of snow settlement, water equivalents generally do not decrease
much until spring melting occurs and and the values measured
could be expected to be close to the maximum values. Only in

the Vancouver area, where temperatures are much warmer and
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melting begins immediately did the water equivalent measurements
have to be»taken right after a snowfall. Generally maximum
vaiues occurred in the valleys in January or February and but at
higher elevations makimum values are recorded later, genefally.

April or May.

2.5.2 Accuracy And Reliability

Most of the measurements were done by National) Researdh
Council staff wifh the exception of Whistler Mountain where the
ski-lift company did them and the Vancouver‘Mountains whére, for
a few years. students did the measurements. Because  the
measurements were generally done éarefully and the stations well
chosen Ong ‘can have a a high degrée of confideﬁce in them., A
few measurements done when weather conditiohs. were extremely
poor were deleted if the values seemed unusual. Unfortunately
‘the accuracy of the values obtained at Whistler ~Mountaiﬁ was

uncertain and it was decided not use them in the analysis.



2.5.3 Units Used

Most ~ of the snow. meaSuréments wefe'récorded in British
ﬁnits and it is only recéntly that‘S.I. units ére being used.
.For purpqses.’of_ ﬁhis study all méasuremenﬁs were converted to
their metric values. Because of the . intrinsic definition of
 _Qater' equivalent ‘and because .éompafiéionvcan_more.reaaily be

made to snow depths, water equivalents ‘are expressed

‘centimeters,

" 'suitable when considering roof loads. Table II gives conversion

ratherv'thanbykilopascals which would@ be more

factors between various units.

| Table II

Conversion Factor

s For Snow Measurements

cm water
.cm water
in water
in water
in water
kPa

— b b e

0.0981
2.048
2.540
5.202
0.2491
20.88

kPa -
lb/sqg.ft.
cm water
lb/sqg.ft.
kPa
l1b/sqg.ft.
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Chapter 3.

Analysis and results at the locations

3.1 Calculation Of Statistics At Each Station

At,eééh station thé meani'Standafd deViation,b_coéfficiént"
' of vvériation, the minimum and the maximum_valueé‘for the annual
maximum snow Qaﬁer  equivafents were caicuiated; ‘ These'
statiétics are tabulafed’ in Appendix I. 'The'plots showing an
‘ovefQiew‘fof all.theAstaﬁions of_the'standard_deviétion and the
coéfficieht of1variation zre given in Figures‘3,1‘and43.2 Figure
‘4?14 giveé ~an ovefv;ew 'er; all stations of the meanvwater‘
equivalent, ‘PlOts'of the mean watér equivalents‘and of maximum
water eqﬁivalent for each station are ‘givgn létef in this
.éhapter.' |

In these plots the 1locations for the data plotted 1is
'identified ‘by a letter symbol. The legend of the letters used
as plot symbols is given in Table I.

Statistics for the snowdepth and density of the snow at the
time the maximum water equivalents were measured are also
tabulated  (appendix I and II) but no analysis was done on these’

values.
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3.2 Calculation Of 30 Year Return Period Water Egquivalents

3.2.1 Choice Of Return Period

. In Canada a 30 year_retﬁrn period has been selected as the
 basis for detefmining‘design-snow ioads. This period was mainly
Achosen_ since it :is theVSame,as.the standard normal period for
climatologicél records, but is otherwise guite arbiﬁrary. (2]
 ‘The'International'Organization for Stahdardiiatipn. (1974)
(ISO)> (in . [24]). proposed a return period of ‘50 years. vSalm .
suggests.that more than one returﬁ period could be wused. For
exémple >5 years could be used for ordinary loads and 50.years
for extraordinary loads, with the 50 year réturn period loads
“having larger permissible stresses. [24] Likewise one could
'specify aiffereht return periods for different uses. For
example lower return periods céuld be used for farm.buildings
and higher return periods used for buildings occupied by pedple.
In line with the National Building Code requirements a 30 year

return period is used in this thesis for maximum snow loads.
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3.2.2 Choice Of Distribution

Rather than debate the merits of  the various types of -
extreme Qalue distributions it was decided to calculate the 30
year return maximum snow water equivalenf ﬁsing several common
distributions and then to compare them for similarity. The
nofmal;‘ cube  root horﬁal, log-néfmai, énd gumbel distributions
were used.

.'For the distributions based on. the normal distribution
(eg. normal, cube  root normal, and log-normal) the Student-t
distribution was usea instead of the normal to take into account
some of ﬁhe spall number .of years of observation. For .these
distributions the equation uséd to calculate the maximpm_values
has the form: |

X = méan»+ (K) (standard deviation) } | - (3.1)

wheré: X is the maximum expectea value

K is a coefficient dependent on the return period
and on the sample size (degree of freedom) -

For small sample sizes the Student-t distribution takes
into account the increased uncertainty by increasing the value
of "K" for the given return period. The importance of using the
Student—t distributiQn is evident when one compares the. values
of "K" fof different sample sizes n with the value of "K" given
by the normal distribution. This is seen in Table III.

The values of the 30 year return maximum snow water
equivalents for the probability distributions used at the
locations measured are given in Appendix I.

Examination of Appendix 1 shows that the maximum snow loads

obtained from the different distributions are very similar.



Table II1I

, : 25
Student-t Values Of K For 30 Year Return :

n degrees : ‘Value - '{n .Degrees Value

of freedom | "of K of Freedom of K
2 3.67658 . | - 10 -1 2.05749
3 2.82131 - ) 15 1.87744
4 2.50140 20 1.93958 .
5 2.33653 ' 25 : 1.91751
6 - 2.23650 30 1.90306
7 2.16949 40 1.88531 :
8 2.12152 = 50 , 1.87480
9 2.08511 : .{ normal dist. 1.834

Génerally the student-t distribution used direcﬁly gives lo&er
values and the ‘log normal .the higher values in predicting the 30
year maximum water'equivalents. When -some of the yearly values
of maximum water equivélent approach zero for some years, but
havé higher values for other " years, such as for the lower

~elevation stations ih ‘the South Coast-Vancouver statioﬁs, the
log-normal distribution gives resulté‘ very much higher than
those of the other diétributions. An example of this would be
Mount. Seymour Station'No.'S, whereiwater equivalents for 9 years
of 'record range . either from -1;8 cm to 2.5 cm or from -
28 cm to 39 cm. The 30 year maximum values of the normal, log
normal, gumbel and cube root distributions are respectively 59
cm, 246 cm, 60 cm, 102 cm. Clearly the log-normal.value’of
246 cm is anomalous.

The cube root student-t distribution usually gives larger
values than the Gumbel, but this is to expected singe the cube
root student-t includes the increased uncertainty due to small
sample size.

Because the cube root student-t includes the effect of
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.sample size, and because it doeé not exhibit the = extreme
deviations that the log-normal sometimes has (when coﬁpared to
othef distributions), the cube root student-t will be the

primary distribution used in the analysis in this thesis.

3.3 Plotting Of Statistics For Each Location

Séatter. plots were hade Qf‘elevation against the.computed
étatistics i(eg.,elevation vsS. mean, elevation vs. standard
aéviation; elevation.vs. coefficient_of variation, etc.). These
showed significant correlation with‘elevation. ‘Least squares
regression was then used to quantify.'the _relatidnship vof the
- computed statistics with elevation and provide a numerical value

for the degree of fit (r?).

'3.3.1 Choice Of Curvé To Be Fitted

The chqiée of the curve to fit the computed statistical
values with elevation may not be directly representative of one
physical' cause, but to be an empirical relationship. A linear
relationship between ground snow loads and elevation has ‘been
found by Goldiné (in[26]) for the eastern Rocky Mountains of
Alberta and by Garstka (in[26]) in Wyoming. Brown [3] found a
linear relationship in Nevada, but mentioned the possibility of
the curve flattening out at higher elevations.

In Switzerland, a quadratic relationship with elevation is

used to specify design snow loads on buildings [15],[29]. For
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Bfitish Columbia, Schaerer [26] suggests a quadratic
felatibnship,.changing.to a linear one in the dry cold regions.
| In this study lihear‘and quédratic relationships were used
to fit curves to thevdéta. In most céses a qﬁadratic curve
provided a ‘'much improved - fit over a linear curve; In a few
locations however a linear relationship could have egually well
épplied. Forlbsome areas, such as those with Wetter climaies
(eg. Vancouver) an exponential curve might fit better.  For
simplification in presentation only the quadratic relationship-
will be shown on the plots.
The plots of the mean water equivalents fitted by a
guadratic curve are given in Figures 3.3 - 3.20 and plots of the

30 year return maximum water equivalents are given in Figures

3.21 - 3.38.

3.3.2 Difficulties With Constant Variance For The Regression

A least squares second order regression has the form:

Y = a + bX +cX? + e : : (3.2)
where: Y is the dependent variable (eg. mean water equivalent)
X is the independent variable (eg. elevation)
a,b,c are parameters
e is the residual or deviation from the model
The coefficiants a,b,c are chosen to.minimize the sums of the
squares of the residuals. This means that one is assuming that
the variances of the dependent variable (Y) are all egual, which

is not always the case when considering snow loads at different

elevations. The reason 1is that 1) the variance of the mean
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~annual maximum water equivalent increases with increasing
elevation and 2) not all the values of the dependent Variable

have the same reliability.

3.3.3 Changes In Variance With Elevation

Generally in the case of snow loads, the variance of the
mean maximum annuai water equivalent increases with'increasing
elevation. - This trend is shown in Figure 3.1 which plots' the
standard deviations against elevation for all stations observed.
This means that the vdifférence between the maximum annual
maximum water equivalent (for a given return period) and the
mean annual maximum water equivalents becomes progressively -
larger with ihcreasing elevation. Figure 3.39 illustrates _this
point. | |

These changes 1in the variance violate the assumption in a
leaét squares regression analysis that the variance is constant.
Fo;tunately though, the effect of the changing variance on the
curve approximated by the regression is small.

However, this changing variance with elevation, and the
problems in determining 1its value at different elevations
prevented the use of the individual water equivalent
measurements in the regression directly and necessitated the
calculation of a mean water equivalent at each station which was
then wused in the regression. The former method would have been
much preferable since isolated measurements of only one or two

years measurements could then be included.
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-3.3.4 Weighting'Of Regression Curve

. As can be - seen in Appendix I, the means, 30 year water
equivalents,’eﬁc; at differént statipns.'a:e calculated from
varying years bf' observation.‘ It would therefore'pfobabiy be
de51rab1e to welght these values by . the number of years of
observatlons or inversely with the standard dev1atlon to 1nclude"
the erfect of 1nc:eased rellablllty w1th larger sample 51z¢s.

'However,'becahse.of*the high_degree of fit of the curves to
the. ~data - it | did not éeem necessary to 'do" weighting. 
furthermb:é, if weighting by tﬁebnumbér,of,years of observation,
it was felt that a group of data values with a iargé  period of
'observétioﬁs (eg. at lower ’elevafiohs) would have an undue
‘influence on the shape of the curve at data values with'.a
: smallef obsefvationvf period‘ " (eg. higher elevations). ,.if
welghtlng by u51ng the inverse of the standard deviatibn . thev
changes of varlance with elevatlon would be mlstakenly 1ncluded

as changes in the reliability.
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'3.4 Density At Time Of Maximun Water Eguivalent

- The mean,aensity éf»snow ét\ithe time of  maximum water
eéuivalent',wasv determined by‘dividing the annual maximum water
‘equivalents”by the snow depth at the time of'vobservatidn; The
minimum,"maximum, mean, . and standard deviation~ of the snow
deﬁsities are-gi§en,ih Appendix II. | |

Tﬁe méan density of the snow at the time of“maximUm water
equivaleht is not neces#arilyvﬁhe same éS the énow»density at
fhe time of maximum snow depth,since the measurements often have
. been takeh”a few days after rfhé jlast‘ snow fall. The ;Qater
contenﬁ ‘remains constant'and therefore the densities determined
" may be'élightlj-hiéher; The variation of the meén density- can
be expeéted té‘bevless for larger snow depths.because older SNow
séttlés_at_alcohsiderably slower rate than new sndw;

Refering to Appendix I1 one can see considerable variatidn
inithe>mean déﬁsity. Some of the variation will be due to the
time - 6fv measurement as explained above, however some variation
will be due to differences in the énow conditions of the
fegions. |

Spatially, the value of the mean snow densities appears to
havé similar values ‘for different regions. The approximate
ranges and means for the snow densities are given in Table IV.
It is particularly evident that the snbw densities near the
coast have very large variability, likelyvdue to the wet climate
and the large variability in snow fall from year to year.

There does not appear to be much correlation of snow

density at maximum water equivalent with elevation, except for



Table 1V

Snow Densities At Maximum Water Eguivalent - - 44
Region minimum ‘maximum - ‘average
'.(gm/cc)- (gm/cc) . (gm/cc)
Rogers Pass © .25 ‘ .51 .21
Okanagan _ .15 L4 .31
Kootenay .19 | .55 .34
. Fernie o .20 .50 ' .38
Kimberley 17 - .40 .28
Lake Louise - .18 .62 .28
Coast-Vancouver .05? * .847 % .36

" * may be anomalous values

the Vanéouve: locations. This however is a possible indicatiod
‘that the mean density of the snow cover is correlated with snow
depth. This seems reasonable since a snow cover with a greaté:

depth will be composed of a larger fraction of dense older snow.



45

Chapter 4.

Regions with similar ground load characteristics

Examination = of plots of mean annual  maximum ° water
equivalents, 30 year maximum water equivalents, standérd
,deviations, étc, against'elevation éhowed that several iocétions
have - significant vsimilarifies. It was desirable to . group
locations 'with similar ground snowload characteristics together
so that regions of British‘Columbia'with similar characteristics
could be defined. Primarily what was wanted were regions with
- similar 30 'yeér maximum water' equivalent and methods to

calculate the 30 year maximums at different elevations.

4.1 Parameters Used To Determine Similarity Of Locations

THe statistical parameters calculated at each station (see
'Appendix I) were plotted against ~ elevation. The principal
parameters plotted were: a)means, b)standard deviations, <¢)30
year maximum water equivalents and d)coefficient of variation.

It was hoped to determine for a region a curve of mean
annual maximum water eguivalents against elevation and of the
standard deviation of the mean annual maximum water equivalents
against elevation. From these two plots it would be then
possible to determine the maximum water equivalent at any

elevation for any return period.
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Least'squaresvregression’curves for the meah‘annual.maximpm
, water:equivalent_fittéd the combined . data frqm several locations
verf well ana~r2 values above ».953.wére ﬁot> uncommon. - ‘USiHQF
' .visual_inspection'aﬁd’rz_vélues gfoups of lbcations'with Similar
mean annual maximum watef eQuivalent could be defined. Howé?ér
it was ha:der to observe trehds defining 'groups of ;ocations‘
with' similér, standard :déviéﬁions( When pibtting ﬁhe standérd
deviation for £ﬁe same locations which héd similar imeén rannual
maximum water equivalent, there was conéiderably more scatter
than there was for the means., = Some inaication of the amount of
scattef'obﬁained'Withvplots.of the standard deviation and .of the
Jcoefficient» of vafitation can be seen by'referingrﬁo Figﬁre 3.1
and Figure 3.2, It,wés aléb_attempﬁéd td‘find trends among the
other statistical -parameters . as tabulated in Appendix I, but
this provea to be uhmanagable. | | |
Plots using the 30 year maximum ;wéter equi?alent data
~ combined from several:locations did'shqw'an excellent fit to a
regression'curve.. This was mainly because of thé'higﬁ degree of
fit of a cufye to the mean annual maximum water ‘equivalent. to
which a smaller number is added (K * standard‘deviation) to
obtain the 30 year value. Since the 30 year maximum water
equivalehts are the principal values of interest for design, and
because they exhibit smooth curves, locations were grouped into
regions by 'similarity of the mean annual maximum  water

eqguivalent and of the 30 year maximum water egquivalent .



4.2 Regions With Similar Ground Snow Loads

fThe;locatibné weré'grouped iﬁto larger regidns on the baéis
of similarity ofvthevmean annual maximum water equivaient plots. .
_éndv30 yeér maximum water equivalent‘ ploﬁs,i'and also on the
basis of ptecipitation;vsnow'aepth.and water eQuivéiént maps.Qf
Southéfn-British Célumbia.(Figures 2.2 _'2;4); ._fhéxib0unda;ieé'
of tﬁe'regionslﬁith similar grouna snow load is ﬁncértain since
thévﬁetﬁork éffmeasurémeht locations was not sufficiently'dense.
Thesé_:égiéps, along with other_gfoups of locations which have:
éimilar ~water equivélent values, are listed in in Table V and
their curves. are plotted in Figures 4.1 -‘4.28,_,Ei§pre 4}28, a
plot of ’all the means of all the water'equivaleﬁts meéépred is
shown fdf refetence.only, and the régresSion cufve‘is not meant

to signify some relationship.

Table V _
"Regions With Similar Ground Snow Loads

Region Name Locations
Rogers Pass , 11,12
. Mt. Copeland 113
Okanagan - ' 21,22,23
Kootenay - 31,32,33,41,42,43
Kootenay south * 31,32,33
Kootenay north * 41,42,43
Interior{(not incl. 13) 11,12,21,22,23,31,32,33,41,42,43
Wet Rocky Mt.(Fernie) 51
Dry Rocky Mt. 52,53
Coast Mnt. - Vancouver 61,62,64

* Sub-regions
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4.3 Similarities In The Relative Increase Of Ground Snow Loads

Refefiﬁg' fo plots of the mean annual maximum water
fequivalent and 30 year maximum water equivalent of all. the
locations observed (Figures 3.3 - 3.38) it can be seen.thét
curves plotted for many locations seem to exhibit similar
increases of water equivalent with elevation or similar

' fcufvature", but the“origin may vary. By knowing the relative
incfease (difference) of water equivalént from one elevation to
another it will .be possible to éktrapolate_ watérv equivalents
frdm vone elevation where values are knownutb another where they

are not.

4.3.1 Method

A least sqguares regression was done where the "constant"
term of the quadratic equation, used to model the relationship
between water egquivalent and elevation, varied between

10cationé. The model used had the form:

Y = bX + cX? + a(1)2(1) + a(2)z2(2) + ... (4.1)
where Y is the dependent variable(water eguivalent etc.)
X is the elevation
b,c are parameters
z(s) is a dummy variable, = 1 for location (s)

= 0 otherwise
a(s) is the constant term for location (s)



4,3.2 Results

‘As before, when considering the actual value of water
equivalents, locations. exhibiting similar relative water
equivalents (mean annual maximum and 30 year maximum) weré
grouped together into regions. .These regions along with other
groups of locations -having similar relative water equivalent
values are listed in Table VI and plotted in Figures 4.29 -

4.48.

Table VI ' - :
Regions With Similar Relative Water Eguivalent

Region Name » Location
Interior 11,12,13,21,22,23,31,32,33,41,42,43
Rogers Pass * 1,12,13
Okanagan * 21,22,23
Kootenay south * 31,32,33
Kootenay north * 41,42,43
Kootenay * 31,32,33,41,42,43
Rocky Mtn. (wet) 51
Rocky Mtn. (dry) 52,53
Coast-Vancouver 61,62,64

* Sub-regions

As can be seen the degree of fit for most of the curves is
very high with an average r? of 0.92. It is noteworthy that the
interior region has very similar relative 1increases of water

equivalent with elevation over a very large area.
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4.4 Discussion Of Water Equivalent Plots For The Regions

Thé regions Qith“similaf water équivalent—elevatidn cﬁrves‘
as'given in the last sections».co;réspond very well with the
cliﬁatic region§ Qf soutHern British;cblumbia (section 2;1).

| Similarities “‘and differences in" the watér équivélent
;élevétion'curvés fér théiregions 'cah;vbeﬁ hotiéed. The ‘wéter
'équivalént curves vof' the wetter Fregions. which ére'loéated5
generally on the windward sides ofmeuhtain rahges‘keg. . Coast-
'Véncouver,v Fernie) iﬁcreése in value"vefy guickly _as‘ one
.incfeases in eievation and they haVé*the highest values-of water .
equivalents in theibrovinCe. Aiprofile across southern ,British i
‘Célumbia ,showingf the"rélation ~between altitude and water
equiyalentS‘isvvgi§en in Figuré‘4.49; | The 'wéter eéﬁivalent
valﬁesr sho&n were,determinéd by~ﬁsing<the elevatiop-profilé énd_
the water eqﬁivalentfelevation curves given earlier. Because of
the Scalé used, the water eéui&alent profile shown in
‘Figﬁre 4.49 is illustrative only.

_Refering to the plots of . water eqﬁivalent' against
elevation, the water equivalents of the colder regions
(Rimberley, Lake Louise) have much lower Values and increase
linearly at a much lower rate than the wet ciimate values. The -
"intermediate"” climates have intermediate values ana their
curves are slightly curved upwards (eg. Okanagan, Kootenay,and
Rogers Pass regions). Mt Copelénd has very high values of water
equivalents and is an exception to these trends. This could be
due to local effects.

The difference between the curves of the wet and dry
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regions seems to lie in the fact that the increase of Qater
equivalents with elevation in the wet climates are mainly due to
orographic effects. In the drier~climétes the water egquivalent
increase 1is .probably less due to 1increased snowfall' with
‘elevation, than due to the longer accumulation period because of
the lower temperatures. This_would_fesult in only a gradUal
- increase of water equivalents with elevation.

~ On Figufe 4,13, 4.27 of,ﬁhe South Coast-Vancouver region it
can be seen thaf the data can be broken into two parts, that
below 500 meters and that above 500 meters. .This is likely
because below 500 meters there 1is no permanent snow and the
- loads are determined by individual snowfall evénts, while above
500 meters snow that falls is more permanent aﬁd remains for
most of a winter. Also in Figures 4.13, 4.27 one'éanv see. that
the regression curQes for the lower elevations of the Vancouver

plots obviously do not apply.
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Chapter 5.

Comparisoh of results with the National Building Code

In the National Building Code (1977), snow loéds are.
refered ‘to‘in”three'places: 1) Subsection 4.4.7, Livebloads due
td’snow'ahd rain»[18],-2) Climate information for the Building.
Code of Canada [19] and 3). Commentaries Von' part 4 of the
‘National,Building Code,‘commentéry H, snowloads [20].:‘

Basically, the calcuiation'of roof snow loads wusing. the
National. Building Code are broken dowﬁ into two parts. First
~one detefmines the ground snow load for the  locality from the
Table of Climatic information [19].. Then one determines the
roof snow load by hsing various cbefficientsv'to take 1into
" account different roof shapes, exposure, et&. Reference is made
in the code to the variability of snow loads in the mountains
and of the'importance'of local conditions. |

| Comparison of the results of this study with the values of
the 30 year Treturn bground snow loads given in the National
Building Code (Table of Climatic 1Information) can readily be
made for mahy locations.

Table VII compares the National Building Code ground snow
loads for towns in southern B.C.(taken from [19]) with the
ground snow loads for the same towns using the results of this
study. Water eguivalents were determined from plots of regional
values if no observations were made close to the town concerned

(eg. Grand Forks wuses Kootenay Region values). For one town
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Table VII

Comparison With The National Building Code

Location Elevation|N.B.C Ground| Ground Loads _
Loads using this study
meters kPa |cm H20|cm H20| source
Coast-Vancouver
Abbotsford 27 2.4 24
- Agassiz - , - 18 3.1 32
Langley : 2.2 22
~Vancouver 10 1.5 19 . B
North Vancouver 2.2 22 30 Fig. 4.27(300m)
Squamish 10 3.2 33 ' '
Okanagan 1 : : ‘ ’ '
Penticton - 350 1.3 13 25 Fig. 3.24
Kelowna : 350 1.9 19 25 Fig. 4.18
Salmon Arm 353 2.8 28 :
Vernon m 350 2.0 20
Rogers Pass :
Revelstoke 458 4.6 47 70 Fig. 3.21
Glacier : 1248 7.6 77 86 Fig. 3.22
Golden _ 786 3.8 39 :
Kootenay : .
Kaslo 534 3.0 31 40 Fig. 3.32
Castlegar © 494 3.4 35 49 Fig. 4.19
Cresent Valley 610 3.4 35 40 Fig. 4.19
Grand Forks 532 2.0 20 40 | Fig. 4.19
Montrose 472 3.2 33 40 Fig. 4.19
Nakusp 431 3.6 37 40 Fig. 4.18
Nelson _ 539 3.3 34 40 Fig. 4.19
Trail : 416 3.2 33 32 Fig. 3.28
YR, Mnt. Trench
Kimberley 1115 3.0 31 36 Fig. 3.34
Cranbrook 99 2.4 24 35 Fig. 3.34
Elko 839 3.5 36
Fernie 950 4.6 47 70 Fig. 4.25

(North Vancouver) the elevation range 1is quite iarge SO an
average elevation was used for comparison purposes. A few towns
were either too far away from a measurement location to permit
adequate comparison (eg. Langely, Abbotsford), or they were
situated on the border of a climatic region (Elko).

It can be seen from Table VII that some of the &alues
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,obfained from tpis wofkpand ﬁhdée. frbm} the National Building
Code - are nearly .equal.v' However, sdme’velues includinglthose
from towns'which have measuremeﬁts’lo;at&ons',hearby' (eg.e Mt.
Revelstdke);are up.to.509 hiaherlthan the N‘B.C. &alues.

The reason. for thlS dlfference appears to be due to three
,‘eapees 1) Bu11d1ng code’ measurements were not taken: exactly at
the same place aS~the measurements used>1n tnls-study;.and local
jsnow condltlon varlabllltv can be expected to have some effect.
2) leferent extreme value probablllty dlstrlbutlons were used
.tovobtaln the‘Natlonal’Bu1lolng Code values and 3)’the Natlonal
.Building“Code snow loads were determiﬁed from snow depth data

“which requires an estimate of the snow density.

5.1 Differnces Due To Local Variablity

Snow‘ depths can be‘ve;y-variable overbsmall distances, due
to'ioeal differences in eprsurev to ﬁhe wind, 1local terrein
effects, and due to just the plain unpredictability of snow. At
Revelstoke, for example the effects of Rogers Pass intersecting
with the Columbia Valley can produce significant differences
even within a few kilometere. On the north shore of Vancouver-
the effect of winds coming down Howe Sound can result in much
different snow depths near Horseshoe Bay as compared with other
parts of Vancouver's north shore. - Furthermore, since maximum
values are of interest, the measurement sites used for this
study were chosen to be as wind freee as possible to maximize

snow accumulation. Therefore 1local effects are of prime
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importance when determining a snow load for a site.

5.2 Differences Due To Probability Distribution And Sample Size

Different extreme value disrributions were used to obtain
‘the wvalues bof snow loads giyen-byithe National’Buiiding Code,
~and to obtain those loads given‘in this study. The distribution -
used to calculate the snow loads given by the Code was the
Gumbel 'distribution,, whileb the prinéipal distributioh used in
this study’was‘the cube root student-t distribution. Referring
to Appendix I which lists maximum water equivalents for several
probablility distributions, the Gumbel and cube roof normal -
distributions generally.give very close values unless the values
obtained ifrom only a few years of data.  Here the cube root
StUdEhtftv values  were noticeably higher  because this
distribution .includes the wuncertainty of using a small sample
size. Regardless, the snow loads calculated using the Gumbel
distribution as given in appendix I still are generally larger
than the corresponding values given by the. National Building
Code.

It is recognized that the sample size or observation period
is relatively short , averaging about ten years, and error
exists in extrapolating to a 30 year return period. The
observation period for this study also included two winters with
higher snow 1loads (1968 and 1972), which were close to the 30
year maximum and therefore tended to increase the calculated 30

year maximum load.
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5.3 Diffences Due To The Estimation Of Snow Density

Snow loads given in the National Building Code (as
~calculated by Boyd) [2] were calculated by using snow depth data
instead of using vaiues of -the weight of .the snow (water
equivalént) directly és is the case with values obtained for
this sﬁudy.'»The'reason fof using snow depth data was that watéf
equivaleﬁt‘data is not és' routineiy aQailablé as -snow depth
data. | | |

Snow dépths .were converted (by Boyd) to water eguivalents
by assuming é snow density of 0.2 gm/cc. . Tﬂe maximum 24  hour
rainfall that is expectea té océur_during the months of maximum
~.snow depth was added to this value to obtain the values given in
the'Nétional Building Code. (refer to section 1.2.f)

The choice of 0.2 as the snow density is not entirely
unreaéonable.since the snow cover at time of maximum depth would
be composed of a substantial layer of new snow over a layer of
olaisnow. New.snow has a density of about 0.1 and old snow has
a density of about 0.3+ and therefore the average is about 0.2.

ﬁowever; referring to Section 3.4 and to Appendix IIVit can
be seen that the average value of the snow density in Southern
British Columbia, depending on the region, averages from about
0.29 to O.4f which are considerably higher than the valﬁe of 0.2
used for the N.B.C. values. In Switzerland, Zingg [29] has
used densities of 0.25 and 0.30 to estimate snow loads. At a
high elevation and with large snow depths in the Swiss Alps the
author observed densities at maximum water equivalent not

varying much from 0.40 gm/cm [5].
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There are several réasons contributing to the higher
calculated densities. Firstly the calculated densities given in
the Appendik are not usually taken at the time of maximum snow
depth, but a few days 'later. Although the water equivalent
measurement does not change over the course of a few days, the
,'sn0w,«surface ‘does settle resulting in a higher calculated
density. 'Secohdly, the Federél Snow Sampler‘ﬁsed to measure the
‘water equivalents is known to over estimate the water.equivalent
by 5% té 12%. Thirdly, the National Building Codeadds the 24
hbur 'rainfall to the calculated snow load, sO the effective
National Building Codev'density is somewhat .higher thén_ 0.2
gm/cc. |

However, . the 1large difference in the calculated denéities
of this Study with the National Building Code vaiue of 0.2 gm/cc.
‘does indicate that the vélue of 0.2 gm/cc 1is underestimatéd.
The value of 0.2 gm/cc may be a good estimate for sno@ density
for snow depths of low water equivalent; but for large snow
depths a large portion of the.snow is composed of 6ld snow which
is even 'more densified under its own weight, especially in wet
climates and particularly near the coast.

Therefore most of the evidence suggests that a value of 0.2
is too low to use as a mean snow density and along with local
variation and the short observation period contributed to the
lower values of ground snow loads given in the National Building

Code when compared to the results of this study.
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. Chapter 6.

' Determination of grbuhd snow loads for design

‘Generally'if‘spme water equivélent data or snow depth daté
convertable to-water‘eqﬁivaléﬁts;is available for aisite} it>is'
preferable ﬁo use this data to -estiﬁate maximum snow loads.
Hoﬁevér,  if no 1data ié'évéilable'fbr the site, the results df
tﬁis study’can.be used as an aid to determine approximateA,sndw
lééds ~for a site at a given eleVéfion.. Firstly if_thé site is
on the same mountain as a measurement iocation, plots - of wéter»
,equivélent againét elevation may be used directly. 'Secdndly; if
'no-‘information' on water équivalents are known, plots of water
eduivalent against eievation for the regioﬁ;‘or_preferéble ploté
from neérby measUrement.locations:caﬁ be used. Thirdly, if some
water equivalent'daté is known on the same .mouhtain but at a
differeht elevation, plots of relative water eguivalents can be
used to determine the water equivalent at the required
elevation, o |

The cogfficients for the regression equations are given in
Tables.VIII; IX, and X. Since the water eguivalent data from
the different 1locations have varying amounts of scatter when .
plotted, an appreciation of which ‘can only be realized by
refering to actual plots with the data plotted on them, and
since a better estimate of the water egquivalent can sometimes be
obtained by simply reading the value from the plot, these tables

should only be used in conjuction with the plots given 1in
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earlier chapters. =

" 6.1 Snow Loads Required At A Measurement Location

6.1.1 Method

When the.site whefe snow load informaﬁion is fequired is-on
the. same hountain as a measﬁrehent location,vthe'determination
of water equivalents islmerely a matter of 'féading its vaiue
from *"the  appropriate " plots. Theée*,plots"are' given in
.Figures'3.3'—’3.38. and aré summarized in Table"VIII. © For
example = 1if .one wished to knowlthe:snow,loads"on Mount Seymour
 one,would refer to Figure 4.27. If other énbw measurements are
~available, thése should always beiexahiﬁéd and,inéludéd in the

determination of the calculated snow load.

6.1.2 Accuracy

For. the 1individual locatiohs, the relationship between
water -equivalent ana elevation is very well known. This is seen
in the high r? values obtained in the least squares gquadratic
regression. At these individual locations, therefore, estimates
of water equivalents at any desired elevation can be made quite

accurately.
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Table VIII , : *
Regression Coefficients For Measurement Locations

30 year return and cube root Student-t distribution used. Water
equivalents in-centimeters and elevations in meters. "N" refers
to the number of 'stations. This table should only be  wused 'in-
conjunction with plots of the data with regression curve,
Water Equivalent = A + B(elevation) + C(elevation)?

Location - A B | c r? N
i1 Revelstoke 105 | -0.1168 '0.0000%880 0.979 12 -
12 Fidelity . 113 -0.1698 0.0001191 0.991 10
13 Copeland - 92 0.0465 0.0000404 0.887 10
21 Apex S 31 -0.0489 | 0.0000470 0.960 8
22 Enderby " 56 -0.0970 ‘0.0000744 0.978 15
23 Vernon - - 77 -0.1622 0.0001052 0.977 12
31 Creston .81 ~=0.1401 0.0001187 | 0.981 10
32 Rossland - 52 -0.0686 - 0.0000741 0.953 1
1~ 33 Salmo 64 | =0.0646 0.0000516 | 0.983 - 8
.41 Zincton S 63 -0.1109" 0.0001134 0.952 6
42 Sandon 35 -0.0290 0.0000533 | 0.992 1"
43 Raslo © 1=110. 0.3353 | -0.0001347 0.923 7
51 Fernie 1 961 | -1.4634 |- 0.0006114 | -0.992 . 7
52 Kimberley 81 -0.0964 0.0000527 0.932 8
53 '‘Lake Louise 1 236 -0.2464 0.0000775 | 0.977 8
61 Grouse -27 0.1482" 0.0002169 -] .0.855 | 10
62 Seymour | 43 -0.2835 0.0005876 0.961 10
64 Hollyburn . 36 | -0.1680 0.0004269 0.906 9

6.2 Water'Equivalent Data Not Availabile

6.2.1 Method

When no water equivalent data or snow depth data
convertable to water equivalents is available on the mountain,
approximate values of the maximum snoﬁ load can be estimated by
using plots of water equivalents against elevation as given in

Figures 3.3 -“3.38; 4,1 - 4,28 The water equivalent is estimated
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by reading its value on the plots for the desired elevation.
| Bbth_ plots of reéional values and plots of groups of locations'
cén be used. It 1is preferable 1fo use values vfrdmx heéfby
locations rather than regiénal values because the latter will
generaliy have more’scatter due to the 1arger geographic .area

and hence greater climatic variability.

Table IX . :
Regression Coefficients For Selected Regions

30 year return and cube root Student-t distribution used Water
equivalents. in centimeters and elevations in meters. "N" refers
to the number of stations. This table should only be wused in
conjunction with plots of the data with regression curve.

Water Equivalent = A + B(elevation) + C(elevation)?

Region } A B C r? N

Rogers Pass _ , 131 -0.1728 0.0001178 0.955 | 22
(11 12) ' '

Okanagan 66 -0.1272 ~0.0000878 0.966 35

(21 22 23) o

Kootenay - 48 -0.0474 0.0000612 0.899 | 53
(31 32 33 41 42 . '
43) . '

Kootenay-South S4 | -0.1585 0.0001187 0.905 29
(31 32 33) :

Kootenay-North 42 -0.0222 0.0000476 0.949 24
(41 42 43) : _

Interior 69 -0.0976 | 0.0000818 0.765 (110
(11 12 21 22 23
31 32 33 41 42
43)

Rocky Mt. Dry 46 -0.0192 0.0000137 0.500 16
(52 53) _

Vancouver Mt. 34 -0.1895 0.0005010 0.937 | 29
(61 62 63)
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Alternatiyely' one ;ah use plots of relative water
equivalent agaihst elevation given in Figures 4,29 - 4.48. The
constant . térm of the regréssion is estimated by examining the

value of the constant term for nearby locations.

6.2.2 Accuracy

When no water equivalent data is available, similarity df
snow conditions 1is very important between the site where water
equivalents are required and the location(s) used to determine
them. 4The snow. conditions should resemble as closély as
possible those of the 1locations or region used. If snow
'lconditions are not definately known to be the same, then.the
certainty of the estimated values. will not be verj high, and the
values obtained must be treated with  extreme :cautidh.
Furthermore, 1if regionél plots have to be used because no
individual location near the site exists, the scatter of the
data is vfelatively;large.and may in a few places reach 100% of
the watéf equivalent value. For some regions, there are only a
few measurement .locations (eg. Rocky Mt. Wet) and one can not
expect these locations to be necessarily representative Qﬁ the
region. Therefore water equivalents obtained from most regional

plots are only very approximate figures.
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6.3 Watér Equivalent Data Available At Different Elevations

6.3.1 Method

| When water ‘equivélent data 1is available at another
elevation on the same mountain as the sité where sno& léads  are
required, the relative differences of water ‘equivalents at
different elevations can be determined. Plots of relative water
‘equivalents for groups of nearby locations or .for_ the region
given' in Figuresv4.29 - 4.48 can be ‘used to _determihe‘ﬁhe
difference of the water equivalents at. the élevétibns cohéerned.
.The_coéfficients‘forlthe regression curves are summarized in
Table X. This difference is added to the known water equivalenﬁ
to determine' the wvalue at the site. Since relative watér
equivalents have little variability over larger areas, it is
generally best,.to ‘use plots of relative water equivalent for
groups. of locations or plots for the region rather than just one

nearby location.

6.3.2 Accuracy

Since the effect of the absolute magnitude of the water
equivalent values 1is eliminated, the plots of relative water
equivalent exhibit much less scatter of the data points, and can
include much larger regions than plots of absolute values of
water eguivalent. The degree of fit of the least squares

quadratic regressions on the relative water equivalents against
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Table X

Relative Water Eguivalent Regression Coefficients

30 year return and cube root Student-t distribution used. Water
equivalents in centimeters and elevations in meters. "N" refers
to the number of stations. See plots for -values of constant
terms - for locations. This table should only be wused in
conjunction with plots of the data with regression curve.

Water Equivalent = constant + B(elevation) + C(elevation)? .

"Region . - : . B ' C | r* | N

"Rogers Pass -0.0923 0.0000916 0.961 | 32
(11 12) . -
Okanagan : N : =0.1187 0.0000846 0.970 35

(21 22 23) ' .
Kootenay -0.0260 ~0.0000563 0.943 53
(31 32 33 41 42 43) 1 ‘ ' ,
"Kootenay-South -0.1396 0.00010891 0.930 29

(31 32 33) ‘ ' : ‘ '
Kootenay-North : -0.0368 0.0000322 | 0.983 24

(41 42 43) . o
Interior . -0.0883 0.0000802 6.957 |120
(11 12 21 22 23 : ‘ ‘

3132 33 41 42 43) - :
Rocky Mt. Dry . -0.0170 0.00001089 0.900 16
- (52 53) ,
Vancouver Mt. , -0.1808 0.0004834 0.941 29

(61 62 63) '

elevation 1s very high with the r? values averaging 0.96. The
degree of fit to.the regression curve is especially high for the
western Kootenay region.

Because the relative water equivalents are very well known,
and vary only slightly within a region, the estimates of water
equivalents obtained from using data at other elevations, can be
expected to be of high accuracy. Caution shbuld be used though,
when extrapolating water equivalents from valley stations to

very high elevations where snow conditions may be guite
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~different.

6.4 Accuracy Of Estimates

The accuracy of estimating the water equivalents depends
firstly on how'well the relationship between water eqguivalents’
and elevation is kﬁown,'and secondly on the similarity of snow
conditions at the site and the location(sj used 1in determiﬂing
the estimated.

The relationship between the water _equivalents ahd
elevation is known yith.varying degrees = of ‘certainty for the
different regions. The degreé of certainty is best evaluated by
referring to the r? of the least squares regression and to the
scattervof'the data points which have be plotted mainly for this
purpose. If the-regression curve does not fit the _data. points
closely, espe;ially near the upper and lower most elevations,
the values of the water equivalent should be directly read from
the plot wusing these data points and the regression.eguation
should not used. This is @particularly true for the ‘lower
elevations of the Coast-Vancouver Region plots.

Similarity of sﬁow conditions at the site and measurement
location(s) used is of prime importance. Plots of all the
locations in the region should be examined to determine the
regional variability. If most plots within the region are all
similar and the region definately 1includes the site then
similarity of snow conditions can be expected.

Similarity of snow conditions can be best determined by
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examining climatic conditions,-,aspectkand‘local-effects. The
degree that conditions are the same will largely determine the

‘degree of confidence one may have in the estimated snow loads.

6.4.1 Similarity Of Climatic Factors

An approximaté‘ ihdication~:of the similafity. of  snow
'cénditions of the site and location used cén be ‘given by
examiniﬁg cliﬁatic information - for the area. Available
precipitation data forvthe.site and locations can be checked to
see if they have Similar values and show . similar trends;
Similarity of water equivalents, mean snow depths  and
precipitation can be estimated on'a gross scale by referring to
maps of water equi&alents, snow depths and precipitation such as

gi&en in Figures 2.2 - 2.4.

6.4.2 Similarity Of Aspect

The effect’of aspect én snow loads is two fold. Since the
amount of solar radiation varies wifh aspect, aspect can
influence the melting of the snow cover. In natural conditions
aspect may not have any effect on maximum snow pack [16]
probably due to the effect of the forest canopy. This effect
should be considered in evaluating any data obtained in forested
areas. In clearings or on structures the effect of aspect can
be significant where winter melt is common [16]. South facing
slopes will generally have a lower snow depth than similar

slopes but with a northern exposure.
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Aspect also can influence the accumulation . of  the
snowcover. On a regional basis this is evidenced by lérger
accumulations on. the windward side of mountain ;ahgés and
smaller accumulations on the leeward side (Figure 4.49).' In
~Southern British‘Coiumbia the prevailing winds generally move
‘from west to ééét. |
However, ;on a more locél basis;‘especially in mountéinous
(steepef) terrain, aspect may have the oppoSite effect and snow
depths increased; Snow is often entrained in air and carried
from the windward sides of mountains to therleeward sides where
it 1is deposited. = Therefore, snow loads may be greatér than
values based mainly on regional snowfalls.
Aspect"waé not investigated in this study, pfimarily
" because the veffecﬁ of elevation is much more pronounced than
4that ofaaspect,'aﬁd the small number of:locatidhs observed would
not likely provide any usable results. 1In most cases the aspect
of the locations observed can be readily determined by refering
to a topographic map of the areaza cbncerned. The aspect of the

location can then be compared to that of the sites.

6.4.3 Local Effects'

Close geographic distance between the site where snow loads
are required and the measurement locations wused to determine
them is>usually a good indicator that snow conditions at the two
pléces are similar. However, snow ioads can ' be extremely
variable and local effects can significantly change the snow

characteristics over a distance of only a few kilometers. Snow
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loéés testimated from plots éf water. equivalents‘ agaihst
élevation at nearby locations or for the region must be used
with extreme caution if no evidence .exists vto sth that snow-
conditions are similar. |

A few examples illustrating the local variability of snow
loadsvcan be .given. 1In the Lake'Léuise area, Snow depths  seem-
" to vary in‘bands, possibly_dué to fhe effect of smaller valleys
'iﬁtersectingAwith the main one. At Donald, - B.C. snow depths
are substanﬁially higher than at Golden, 23 kmvaway, bécadse of
the effect of Rogers Péss. Water equivalents at Mt. Copeland’
(Figufes 3;5,',3.23 ‘are ndticeably‘higher than those of nearby
.fMt. Revelstoké or Mt. Fidelity (Figures 3.3, 3.4 and 3.21,

3.22)

6.5 Determination Of Snow Loads At Other Return Periods

For reasons explained earlier, throughout this paper only
mean annual water equivalents and 30 year reﬁurn maximum water
equivalents are given. Refering to eguation 3.1, the value of
the water equivalents (Xn) for a given return period (n) is
given by:

Xn = mean + (Kn / K30)(X30 - mean) (6.1)
where: Xn 1is the maximum expected value in n years
Kn 1is the coefficient for a return period of n years
K30 is the coefficient of a 30 year return period

A wvalue of 1.834 for K30 can be assumed. Kn for a normal

distribution can be found in most statistics books. Actually is
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wéuldfbe more correct to use the Student-t values of K, su;h‘ as
given in Table III however, only ratios of K are needed and also
the éverage values of the degree of freedom required by the
Student-t would be.hard to determine. If it is desired; the
appfopriate tfaﬁsformations can be made to equation 6.1 to use
 the cube root normal distribution iﬁstead of ‘the normél

distribution, but the results will'likely not vary much. .
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Chapter 7.

Summary and Conclusion

The relative change of water equivalents‘with eleQation has
been .quéntifiedl,quité wéll 'and‘ should give reliable water
eguivalent values when ext;apolating» snow loads from  one
ele§ation to another. Spatially, water equivalents are not vefy>
predictable, primarily . because effects of terrain, aspect, and
other local conditions are diffiéult to quantify. As a result
the determination of water eguivalents when no nearby snow data
is available is only approximate 'and may be significantly
differeht from true Qalues;

One possible method »tb achievé &alues with‘ a larger
certéinty would be to assemble all available water eguivalent
data for a Tregion. For thesé locations, the values of the
constant term, for the relative water equivalent‘cufves given in
this study could be determined (Equation 4.1). The values of
the constants would not be.dependent on elevation and contour
maps of them could be made for the different regions. Water
equivalenfs would be calculated by determining the constant, and
then using the appropriate linear and quadratic terms for the
region in the regression equation.

The density of snow at the time of maximum water
équivalents has been found to show trends between regions and to
vary considerably within regions. No dependence of snow density

with elevation was found, although there may be some correlation
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of dénsity'with snow depth.

The values of snow density obtained in this study have been
considerably higher than: the density »uséd.(O.ng/cc) in the
determination of snow loads given in the National Building Code.
This suggests as far as 30 Yea:' return values -are concerned.
(i.e. not the adequacy of the values for design)Athat'the values‘
.given “in ‘the code are too low. ‘Sinée groﬁnd.snow loads depend
onvthe weight of snow, it would be beneficial if_néw snow loads
were obtained |using measured values of water equivalent

direétly.
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APPENDIX I: WATER EQUIVALENT AND SNOW DEPTH STATISTICS

Kevhfor abbreviations used

LOC
STA

ELEV
MIN -

MEAN .
STD

cov
N30YR
L30YR
G30YR

C30YR

CRCM
CRSTD
CRCOV

TCOV

LMEAN

LTMEAN

Location.

Station.-

Elevation in meters.

Minimum value

Maximum value

Mean value

Standard deviation

Coeffiéient of
30 year return
30 year return
30 year réturn

30 year return

Number of years of measurements.

varitation

using
using
using

using-

the
the
the

the

Student-t distribution
log Student-t distribution.
‘Gumbel distribution.

cube root Student-t distributio

Mean of the cube»root value

"Means of the cube roots taken to the third power.

Standard deviation cube root values.

Coefficient of yariation of the cube root values.

Transformed coefficent of variation of the cube roots.

(ie. TCOV = [(CRCOV +1)**3] - 1 ),

Mean of 1logs.

Anti-logs of means 1logs.
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WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN - MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOvV TCOV LMEAN LTMEAN LSTD

11 1.0 497. 12. 13.2 49.0 31.5 11.7 0.370 55.1 68.4 569 61.8 3.11 30.1 0.419 0.1347 0.461 1. 466 29.3 0.183
11 2.0 614, 12. 19.8 65.3 39.6 15.0 0.379 9.9 B2 4 72.3 76.4 3.36 37.8 0. 440 0. 1310 0.447 1.567 36.9 0.173
11 3.0 703. 12. 21.8 62.2 39.5 13.9 0.352 6&7.5 77.4 49.7 72.8 3.36 38.0 0.404 0.1202 0.406 1.571 37.2 0.158
11 4.0 841. 12. 28.7 70.9 45.2 14.3 0.316 74.0 B1.4 763 78.2 3.53 43.9 0.372 0.1054 0.351 1.63% 43.2 0.137
11 5.0 972. 12. 31.7 77.0 S2.6 14.9 0.283 82. & 89.8 84.9 86.7 3.72 51.3 0.352 0.0946 0.312 1.705 50.7 0.123
11 6.0 1096. 12. 41.9 94.5 65.5 16.3 0.249 98.3 104.2 100.9 101.7 4.01 &4.3 0.328 0.0B19 0.266 1.804 63.7 0.106
11 7.0 1195 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.000

11 8.0 1323 12. 62.7 126.2 B4. 6 18.7 0.221 122.3 126.1 125.2 124.5 4.37 83.4 0.310 0.0709 0.228 1.918 82 8 0. 091
11 9.0 1487. 12. 4.5 132.3 92.8 20.7 0.223 134.6 140.7 137.9 138.2 4.51 91.5 0.329 0.0731 0.236 1. 958 90.8 0. 094
i1 10.0 1574 12. 78.0 157.0 108. &6 22.8 0.210 154.7 160.1 158.3 157.9 4.75 107.2 0.324 0.0682 0.219 2.028 106.6 0. 088
11 11. 0 1649. 12. B86.6 184.4 120.1 28.%9 0.241 178.4 1B4. 5 183.0 181.9 4.91 118.1 0.376 0.0767 0.248 2. 069 117.2 0. 098
11 12.0 1801. 11. 89.7 204.0 127.5 32.9 0.2%8 194.6 201.3 199.2 198.3 S5.00 125 2 0. 407 0. 0814 0.265 2.094 124.1 0.103
11 12. 5 1829. 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.00.0 0.0 0.0 0.0 0.00.0

11 13.0 1902. 12. 96.0 241.3 152.5 435.0 0.295 243.3 262. 8 250.4 254.1 5. 30 148.6 0.514 0. 0971 0.320 2. 166 146.7 0. 126

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

1t 1.0 497. 12.- 38. 145. 95. 36. 0.379 167. 214 172 190. 4.48 90. 0.630 0. 1407 0.484 1.940 g87. 0.193
11 2.0 614. 12. &3. 175. 115. 36. 0.314 187. 215 193. 202. 4.80 111. 0.529 0.1100 0. 368 2.038 109. 0.147
11. 3.0 703. 12 bb. 175. 117. 346. 0.31t 190. 215 195. =204. 4.83 113. 0.520 0.1075 0.35%9 2. 046 111. 0.142
11 4.0 841. 12. 58. 175. 126. 35 0.280 197. 230. 202. 214. 4.96 122. 0.3507 0.1021 0.339 2. 081 120. 0.140
i1 5.0 ?72. 12. 69. 198. 148. 40. 0.273 229. 265 235 248, 5 .24 144, 0.518 0.0988 0.327 2.152 142. 0.135
11 6.0 1096. 12. 130. 224. 166. 33. 0.199 233. 241. 238 237 S 48 1&4. 0.355 0.064%9 0.207 2.213 163 0. 084
11 7.0 1195. 0. 0. 0. 0. 0. 0.0 0. 0. 0. 0. 00 0. 0.0 0.0 0.0 0.0 0. 0.0

11 8.0 1323. 12. 150. 2957. 193. 34. 0.174 261 269. 266 266. 5 76 191. 0.331 0.0574 0.182 2.280 190. 0.075
11 9.0 1487. 12. 168. 277. 213. 30. 0.143 274. 279. 279. 277. 5 94 211. 0.279 0.0469 0.147 2.324 211. 0.061
11 10.0 1574 12. 208. 295  253. 33, 0.129 2319. 325 324, 323. 64.31 251. 0.272 0.0431 0.135 2.399 251. 0. 056
11 11. 0 1649, 12. 218, 338, 269. 42. 0.155 353, 362. 360. 359. 644 267. 0.329 0.0511 O. 141 2.425 264, 0.066
11 12.0 1801 11, 234, 376, 29%6. 41. 0.139 379. 387. 385 384 6.65 294 0.303 0. 0459 0. 144 2. 467 293. 0.060
11 12. 5 1829. 0. 0. 0. 0. 0. 0.0 0. 0. 0. 0. 00 c. 0.0 0.0 0.0 0.0 0. 0.0 o
11 13.0 1902 12 254. 427. 338. 59. 0.175 457. 473. 4&67. 467. &.94 335 0.402 0.0579 0.184 2.523 333. 0.07%°
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WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

12 10.0 9959. 11. 259 46.2 363 6.0 0.165 48.6 50.7 49.4 49.8 3.30 36.0 0.185 0. 0561 0.178 1.555 35.9 0.074
12 11.0 1081. 12. 36.1 B2.8 49.1 13.3 0.270 75.9 77.6 78.0 76.8 3. 64 48.2 0.303 0.0833 0.271 1.679 47.8 0.104
12 12. 0 1192, 12. 45.2 90.2 &0.2 13.0 0.216 B86. 5 88.9 88.5 87.9 3.90 59.5 0.269 0.0689 0.221 1.771 59.1 0.088
12 13.0 1305. 12. S0.0 95.2 &63.5 14.5 0.228 92.7 95.5 95.0 94.3 3.97 62.6 0.289 0.0727 0.234 1.793 62.1 0.093
12 14.0 1455, 12. S7.9 111.8 75.9 16.5 0.217 109.1 113.3 111.7 111. 6 4.21 74.9 0.297 0.0706 0.227 1.871 74.4 0.091
12 15.0 1486. 11. 66.5 133.3 BS. 9 19.2 0.223 124.9 127.4 127. 6 126.3 4 39 84.7 0.307 0.0697 0.225 1.925 84.2 0.088
12 16.0 1682. 12. 90.2 172.0 110.5 23.5 0.213 157.9 159.7 161.7 158.9 4.78 109.1 0.316 0. 0662 0.212 2. 035 108.5 0.083
12 17.0 1807. 12. 95.2 208.3 125.3 32.2 0.257 190.3 194. 4 195 .4 192. 4 4.97 123.1 0.396 0. 0796 0.258 2.087 122.1 0. 100
12 18.0 1894 12, 102.1 221.0 142.3 35.7 0.251 214.3 223.5 219.9 219. 6 5.19 139.6 0.418 0. 0BO& 0. 262 2.142 138. 6 0. 103
12 19.0 1981, 11. 107.2 244.9 155. 4 41.6 0.267 240.2 253.9 246.0 248.0 5 34 152. 4 0. 462 0.0865 0.283 2.179 150.9 0. 111

SNOW DEPTH STATISTICS (CENTIMETERS) )
LOC STA ELEV N MIN MAX MEAN §STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

12 10.0 959. 12. 81. 135. 104. 16. 0.151 135. 139. 138. 137. 4.69 103. 0.234 0.0499 0.157 2.012 103. 0.06%
12 11.0 1081. 12, 107. 173. 133. 24. 0.178 180. 186. 184. 184. 5.09 132. 0.297 0.0585 0.186 2.117 131. 0.076
12 12.0 1192, 12, 122. 196. 156. 23. 0.149 203. 208. 207.. 206. 5.37 155. 0.267 0.0497 0.156 2.188 154. 0.0635
12 13.0 1305. 12. 132. 213 161. 25. 0.158 212 216, 216, 214, 5.42 159. 0.279 0.0514 0.162 2. 201 159. 0. 066
12 14.0 1455, 11, 145. 239. 189. 29. 0.153 =247. 255. 251. 252. 95.72 187. 0.292 0.0510 0.161 2.271 187. 0.066
12 15.0 1486. 11. 168. 274, 212, 32. 0.152 278. 285 283. 282. 5 95 211. 0.298 0.0501 0.158 2.323 210. 0. 065
12 16.0 1682. 12. 208. 353. 261. 40. 0.153 341. 347. 347. 345. &.37 259. 0.317 0.0497 0.157 2.412 258. 0. 064
12 17.0  1807. 12. 251. 401, 299. 45. 0.151 389. 395. 396. 393. 6.67 297. 0.324 0.04B6 0.153 2. 471 2%6. 0.062
12 18. 0 1894, 12. 246, 411, 320. 50. 0.162 424. 438. 432, 432. &6.82 317. 0.348 0.0540 0.171 2.499 314. 0.070
12 19.0 1981. 11. 269. 427. 336. 52. 0.155 442. 457. 449 451, &6.94 334, 0.360 0.0519 0. 164 2. 522 333. 0. 048

O
O
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WATER EGUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

13 1.0 617. 6. 51.6 105.2 75.5 21.2 0.281 122.9 139.9 121.6 132.4 4.19 73.8 0.403 0.0961 0.317 1.863 72.9 0.126
13 2.0 777. 6 64.8 123.2 92.7 24.7 0.266 147.8 164.8 146.3 157.6 4.50 90.8 0.405 0.0901 0.295 1.954 89.9 0.118
13 3.0 884. 6. 74.4 122.7 98.0 19.6 0.200 141.9 151.7 140.7 147.7 4.59 96.9 0.310 0.0674 0.216 1.984 946.4 0.088
13 4.0 260. 5  B84.3 136.7 109.7 24.6 0.224 167.3 180.9 163.3 175.3 4.77 108.3 0.355% 0.0745 0. 241 2.032 107.6 0.097
13 5.0 1052. 5 100.3 176.8 126.1 31.8 0.252 200.5 213.8 195.3 208.3 4.99 124.2 0.402 0.0806 0.262 2.091 123.2 0. 102
13 4.0 1213 4. 112.5 180.3 144. &4 31.1 0.215 222.4 244.1 212.2 235.1 5.23 143.0 0.377 0.0721 0.232 2.153 142.1 0. 094
13 7.0 - 1402. 4. 125 0 166.4 142.7 17.4 0.122 186.2 191.2 180.5 189.3 5.22 142.2 0.209 0.0400 0. 125 2.152 141.9 0.052
13 8.0 1524. 5. 135.9 226.1 167.5 38.3 0.229 257.1 272. 4 250.9 266.4 5.49 165.3 0.405 0.0738 0.238 2. 216 164.3 0.094
13 9.0 1670. 5. 127.0 227.6 170.4 40.9 0.240 265.9 289.0 259.3 279.3 5.52 147.8 0.437 0.0792 0.257 2. 222 166.6 0.102
13 10.0 1836. 5. 154.9 279.4 196.2 49.7 0.2%3 312.3 329.7 3 322.6 5.78 193.2 0.461 0.0798 0.259 2. 283 191.7 0. 101

304.

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN 8TD COV N3OYR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

13 1.0 617. 6. 127. 254. 195. 55. 0.281 317. 363. 314. 342 5.75 190. 0.557 0.0968 0.319 2.274 188. 0.128
13 2.0 777. 6. 160. 272. 228. 50. 0.218 340. 372. 337. 359. &6.08 225. 0.457 0.0750 0.242 2. 349 224. 0. 099
13 3.0 884. 6. 188. 297. 243. 47. 0.193 347. 368. 344, 340. 6.21 240. 0.402 0.0647 0.207 2.378 239. 0.084
13 4.0 960. 5. 208. 325. 253. 49. 0.195 368. 386. 360. 379. 6.30 250. 0.400 0.0635 0.203 2.396 249. 0.082
13 5.0 1052. 5. 246. 330. 284. 41. 0. 146 D81. 393, 374, 389, 6.56 282, 0.315 0.0481 0.151 2.450 282 0.062
13 6.0 1213 4, 274, 384, 328. 53. 0.162 4&0. 487. 443. 477. 6.88 3246, 0.373 0.0542 0.172 2.511 325 0.071
13 7.0 1402. 4, 284, 340. 312 26. 0.084 378. 38B4. 369 382, 6.78 312. 0.190 0.0280 0.086 2.493 311. 0.036
13 8.0 1524. 5. 300. 417. 345. S0. 0.145 4&2. 476 454, 471. 7.00 343. 0.334 0.0477 0.150 2.534 342. 0.062
13 2.0 1670. S5. 315, 467. 3&é6. 62. 0.170 S511. 528. 5S01. 521. 7.14 364. 0.390 0.0547 0.173 2. 559 362. 0.070
13 10.0 183é6. 5. 300. 495. 378. 76. 0.202 55%7. 9587. 545. S575. 7.21 374. 0.474 0.0657 0.210 2.571 373. 0.084

00T



saannsuasa2] APEX MT (PENTICTON)  sdedtdtst3eifatitstitsts

WATER EQUIVALENT STATISTICS (CENTIMETERS)

LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD
21 1.0 777. 9 2.0 15.2 8.1 4.0 0.490 16.4 26.8 167 20.5 1.95 7.4 0.379 0.1949 0.706 0.843 7.0 0.280
21 2.0 ?36. 9 3.0 19.0 10.2 5.0 0.494 20.6 3t.4 21.1 252 210 9.3 0.397 0.1886 0.679 0. 946 8.8 0.264
21 3.0 1024 9 4.3 23.6 12.8 6.3 0.489 259 37.4 26.5 31.0 2.28 11.8 0.414 0.1818 0.650 1.052 11.3 0.250
21 4.0 1143. 9 6.9 27.2 18.0 8.0 0.445 34.8 49.0 355 41.4 2 56 16.8 0.431 0.1683 0.595 1.208 16.1 0.231
21 5.0 1241. 9 10.2 28.4 20.8 7.00.336 354 437 36.0 39.7 2. .71 20 .0 0.335 0.1234 0.418 1.291 19.6 0.168
21 6.0 1366. 9 17.3 41.1 28.1 8.4 0.299 45.7 S1.3 46.5 48.8 3.01 27.4 0.307 0. 1017 0.337 1.432 27.0 0.133
21 7.0 1436. 9 17.8 44.4 30.4 9.6 0.317 S50.5 58.4 51.3 54.8 3.09 29.4 0.341 0.1104 0.369 1.462 28.9 0.146
21 8.0 1503. 9 22.9 58.9 36.5 12.8 0.351 63.1 71.2 643 67.5 3.28 35 2 0.382 0.1165 0.392 1.538 34.5 0.151
21 9.0 1762. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.00.0

21 10.0 1911, 0 0.0 0.0 0.0 0.000 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.00.0

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN §8TD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

21 1.0 777. 9. 10. S58. 34. 14. 0.421 &4. 92. &5. 76. 3.17 32. 0.513 0. 1620 0. 549 1.485 31. 0.230
21 2.0 ?36. 9 15 66, 38. 16. 0.425 71. =1 72 79. 3.29 34. 0.482 0.1448 0.508 1.538 34. 0.196
21 3.0 1024. 9 23 76. 49 17. 0.349 84. 102. 85. ?3. 3.60 47. 0.447 0.1241 0.421 1. 660 46. 0.167
2% 4.0 1143, 9 36 99. &8 26. 0.380 121. 150. 123. 136. 4.01 64. 0.545 0. 1360 0. 4646 1.798 63. 0.182
21 5.0 1241. 9 36 102. 71 21. 0.300 116 137. 118. 127. 4.11 &9. 0.442 0.1076 0.359 1.833 48. 0.146
21 6.0 1366. 9 63 137. 99 24. 0.245 150. 163. 152. 157. 4.60 98. 0.382 0.0830 0.270 1.9835 97. 0.109
21 7.0 1436. 9 61 147. 7. 28. 0.285 155 171. 157. 164. 4.56 95. 0.439 0. 0963 0.318 1.971 ?3. 0.126
21 8.0 1503 9 84 147. 117. 26. 0.220 170. 183. 173. 178. 4.8&6 115 0.365 0.0751 0.243 2.058 114. 0.099
21 9.0 1762. 0 0 0 0. 0. 0.0 0. 0. 0. 0. 0.0 0. 6.0 0.0 0.0 0.0 0. 0.0

21 10.0 1911, 0 0 0 0. 0. 0.0 0. 0. 0. 0. 00 0 0.0 0.0 0.0 0.0 0. 0.0

101



wusnnnnians22 ENDERBY MOUNTAIN 33333 33333t 3403

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN §&TD CDV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

22 0.1% 381. 11. 6.3 22.1 14.1 530379 24.9 30.9 257 28.0 2.38 13.4 0.324 0.1366 0. 468 1.116 13.0 0.184
22 0.2 472 11. 6.3 22.1 14.6 4.6 0.315 24.0 29.4 24.6 268 242 14.1 0.283 0.1170 0.394 1.140 13.8 0.161
22 0.3 610. 8. 6.9 208 13.5 5.0 0.3:8 24.0 28.8 24.3 265 2.35 12.9 0.299 0.1276 0.434 1.102 12.6 0.168
22 1.0 756. 12. 5.1 20.3 14.5 4.8 0.330 24.1 31.2 24.9 27.6 2.40 13.9 0.306 0.1274 0.433 1.132 13.6 0.179
22 2.0 850. 12. 7.6 21.6 16.2 4.7 0.293 25.7 30.8 26.5 28.4 2.50 15 7 0.272 0.1088 0.363 1.188 15.4 0. 149
22 3.0 1015. 12. 12.7 26.7 20.7 4.8 0.232 30.3 33.2 31.1 32.0 2. 73 20.3 0.222 0.0812 0.264 1.303 20.1 0.108
22 4.0 1173. 12. 17.3 33.3 24.7 5.4 0.219 35.6 37.8 36.4 369 2.90 24.3 0.215 0.0741 0.239 1.382 24.1 0.097
22 5.0 1320. 12. 22.9 39.9 31.5 58 0.186 43.2 455 44.2 44.6 3.15 31.1 0.199 0.0633 0.202 1.491 30.9 0.083
22 6.0 1353. 11. 31.0 1.5 47.4 10.0 0.211 &7.8 72.8 6&9.2 70.7 3.60 44.7 0.261 0.0726 0.234 1.6467 46.4 0.096
22 7.0 1443. 12. 40.6 70.4 54.0 10.10.187 74.4 77.7 76.0 764 3.77 53.4 0.236 0.0627 0.200 1.725 53.1 0.082
22 8.0 1567. 12. 41.1 77.5 59.3 12.2 0.206 84.0 B89 2 860 87.1 3 88 58.6 0.272 0.0702 0.226 1.765 58.2 0.092
22 9.0 14686 12. S54.1 96.5 74.2 14.3 0.192 103.0 108.6 105.2 106.3 4.19 73.4 0.273 0.0653 0.209 1.863 72.9 0.086
22 10.0 1783. 12. 61.5 105.4 84.1 14.8 0.176 113.9 119.9 116.3 117.5 4.37 B83.2 0.264 0.0604 0.192 1.918 82.8 0.080
22 11.0 1913, 12. &7.1 137.2 101.6 23.8 0.234 149.7 1460.4 153.4 155. 8 4. 64 99.9 0.36B 0.0792 0.257 1.996 99.0 0.104
22 12.0 2024. 5 112.8 141.2 124.5 11.5 0.093 151.4 153. 6 149.6 152.8 4 99 124.2 0.153 0.0307 0.09% 2. 094 124.0 0. 040

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

421 101, 120. 104. 111.

22 0.1 381. 11. 25. 99. 95. 23. 0. 3.72 52. 0.530 0.1423 0.491 1. 701 50. 0.186
22 0.2 472. 11. 30. 84. S56. 15. 0.274 87. 7. 0. 3. 3.80 55. 0.357 0.0940 0.309 1.733 S4. 0.125
22 0.3 &10. 8. 30. 81. 52. 18. 0.34%9 1. 107. 2. ?9. 3. 69 50. 0.444 0.1202 0. 406 1.693 49. 0.159
22 1.0 756. 11. 36. 216, 70. $0. 0.715 171, 160. 178. 163. 3.99 63. 0.722 0.1810 0. 647 1.786 61. 0.205
22 2.0 850. 11, 25. 76. 926. 15. 0.266 86&. 103. 88. %5. 3.78 S4. 0.2380 0.1003 0.332 1.728 53. 0.140
22 3.0 1015. 12. 3s. 84. 61. 15. 0. 246 91. 9. 4. 6. 3.91 &0. 0.328 0.0839 0.273 1.773 59. 0.110
22 4.0 1173. 12. 48. 104. 77. 16. 0.204 108. 1195. 111, 112, 4.23 76. 0.295 0.06%7 0.224 1.876 75. 0.092
22 5.0 1320. 12. b6. 122, 5. 15. 0.160 126 132. 128. 130. 4.55 94. 0.251 0.0551 0.175 1.973 94. 0.073
22 6.0 1353 11. 86. 155. 132. 20. 0.150 172 183. 175. 178. S 07 131. 0. 273 0.0538 0.170 2. 114 130. 0.073
22 7.0 1463. 12. 122 180. 150. 19. 0.124 188 192, 190. 190. 5 30 149. 0. 220 0.0415 0.130 2.173 14%9. 0.054
22 8.0 1547 12 127. 201. 164. 25 0.153 215. 221. 219, 219 5 446 163. 0.279 0.0510 0.161 2. 211 162. 0.067
22 9.0 1686. 12. 155. 249 198. 28. 0.140 254. 261. 259. 238 5. 82 197. 0.273 0.0468 0.147 2.293 197. 0.061
22 10.0 1783. 12. 170. 259. 220. 27. 0.121 274. 281. 278, 278, &6.03 219. 0.248 0.0411 0.128 2. 339 218. 0.0%%0
22 11.0 1913 12. 1946, 325. 26&2. 40. 0.154 343. 353. 349. 349. 6.38 260. 0.328 0.0514 0. 162 2.413 259. 0.067N
22 12. 0 2024. 5 267. 335 302 29. 0.097 370. 378. 365 375 & 70 301. 0.218 0.0325 0.101 2.478 301. 0.042



sanwanens23 VERNON = SILVERSTAR #i#stifseiitid#ittis

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

23 0.1 381. 11. 2.5 18.3 8. 4 4.7 0.556 18.0 23.9 18.6 20.5 1.97 7.7 0.376 0.1907 0.688 0.843 7.3 0.253
23 0.2 530. 11. 2.9 15.7 9.5 4.8 0.505 19.3 28.7 19.9 23.3 2.05 8.6 0.396 0.1930 0.698 0.913 8.2 0.268
23 1.0 716. 11. 5.1 16.0 11.1 3.7 0.337 18.7 22.6 19.2 20.7 2.20 10.7 0.268 0.1218 0.412 1.019 10.5 0. 165
23 2.0 881. 11. &3 20.3 14.0 4.3 0.310 22.8 27.3 23.4 251 2.38 13.5 0.269 0.1127 0.378 1.123 13.3 0.154
23 3.0 1097. 12. 8.9 24.1 16.7 $30.315 27.3 31.7 28.1 29.7 2.53 16.1 0.282 0.1115 0.373 1.200 15.9 0. 149
23 3.5 1097. 0. 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

23 4.0 1247. 9. 11.7 28.7 21.95 5.2 0242 32.3 36.7 32.8 34.7 2.76 21.1 0.240 0.086% 0. 284 1.319 20.8 0.118
23 4.5 1247. 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.00.0

23 5.0 13é&6. 12. 23.6 47.2 32.9 7.2 0.219 47.5 49.4 48. 6 48.6 3.19 32.5 0.228 0.0713 0.230 1.509 32.3 0.092
23 6.0 1472 10. 27.4 49.8 36.2 7.9 0.219 52.5 S55.5 953.5 S4.3 3.29 35.7 0.240 0.0729 0.235% 1.550 35.4 0.095
23 7.0 1597. 12. 37.8 71.6 52.8 11.7 0.222 76.4 81.2 78,2 79.2 3.73 52.0 0.279 0.0747 0.241 1.713 51.6 0.098
23 8.0 14679 12. 43.7 93.2 &7.2 15.0 0.223 97.5 104.2 99.9 101.4 4.04 b6.2 0.306 0.0757 0.245 1.817 65.6 0.100
23 9.0 1844, 9 48.8 113.5 86.0 =22.0 0.25 131.9 149.9 133.9 141.8 4.38 84.1 0. 400 0.0912 0.299 1.920 83.2 0.123
23 9.2 18%50. 3 541 B6.9 74.9 18.1 0.242 126.0 154.3 114.3 141. 4 4.20 73.9 0.359 0.0856 0.280 1.865 73.3 0.113
23 9.5 1881. 0. 0.0 0.0 0.0 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN &TD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

23 0.1 381. 10. 18. 76. 37. 20. 0. 539 77. 93. 80. 85. 3.23 34. 0.564 0.1742 0.619 1.512 33. 0.221
23 0.2 530. 10. 25. 79. 44, 16. 0.369 78. 87. 80. 82. 3.49 42. 0.419 0.1201 0.405 1.61%9 42. 0.135
23 1.0 716. 11, 33. 79. 48. 14, 0.294 77. 82. 79. 80. 3.61 47. 0.343 0.0951 0.313 1. 667 46. 0.122
23 2.0 881. 11. 33. 71. 93. 12. 0.231 78. 86. 79. g2. 3.73 52. 0.303 0.0813 0.264 1.711 51. 0.109
23 3.0 1097. 12. 30. 79. 58. 17. 0.297 93. 110. 96. 102. 3.84 57. 0.414 0. 1079 0.360 1.746 56. 0.146
23 3.5 1097. 0. 0. 0. 0. 0. 0.0 0. 0. 0. 0. 0.0 0. 0.0 0.0 0.0 0.0 0. 0.0

23 4.0 1247. 9. 46. 104. 74. 20. 0.2646 115. 127. 117. 122. 4.17 73. 0.375 0.0898 0.294 1.857 72. 0.118
23 4.5 1247. 0. 0. 0. 0. 0. 0.0 0. 0. 0. 0. 0.0 0. 0.0 0.0 0.0 0.0 0. 0.0

23 5.0 1366. 12. a1. 122. 101. 14. 0.142 130. 134. 132. 133. 4.65 100. 0.224 0.0482 0.152 2.001 100. 0.063
23 6.0 1472. 10. ?7. 137. 115. 16. 0.139 148 152. 150. 151, 4.86 115. 0.225 0.0464 O.146 2.058 114, 0.060
23 7.0 1997. 12. 119. 190. 149. 24. 0.160 198. 203. 201. 201. 5.29 148. 0.281 0.0531 0.168 2.169 14B. 0. 069
23 8.0 1679 12 130. 234. 177. 29 0.163 235 243. 240 240. 5 60 176. 0.304 0.0543 0.172 2.243 175. 0'071~
23 9.0 1844, 9. 160. 259. 217. 39. 0.178 =298. 317. 301. 309. 5. 99 215. 0.3467 0.0616 0.197 2.331 214. 0.0820c
23 9.2 1850. 3. 145. 226. 194. 43. 0.222 316. 374, 288, 348.° 5.77 192. 0.44%9 0.0779 0.252 2.280 191. 0.104W
23 9.5 1881. 0. 0. 0. 0. 0 0.0 0. 0. 0. 0. 00 0 0.0 0.0 0.0 0.0 0. 0.0



sanaaun3l CRESTON - KOOTENAY PASS #sE#iitstiiddd

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC 8TA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

31 1.0 S541. 9. 4.6 20.8 13.9 6.7 0.479 27.8 42.8 28.4 34.5 2 34 12 0.440 0.1883 0.4678 1.083 12.1 0.263
31 2.0 &16. 9. 5.4 24.6 16.8 6.7 0.399 30.8 45.5 31.4 37.4 2.51 15.8 0.402 0.1604 0. 562 1.181 15.2 0.229
31 3.0 735. 0. 0.0 0.0 0.0 0.000 0.0 0.0 0.0 0.0 00 0.00.0 0.0 0.0 0.0 0.00.0

31 4.0 820. 9. 8.4 346.8 23.1 9.6 0.414 43.0 59.9 43.9 50.8 2 79 21.7 0.438 0.1572 0. 549 1.321 20.9 0.219
31 5.0 914, 9. 12.7 45.7 29.8 10.7 0.361 52.2 64.5 53.1 58.3 3.06 28.5 0.395 0.1292 0.440 1.445 27.9 0.175
31 6.0 1015, 9. 13.5 S50.3 32.8 12.2 0.373 58.4 73.6 959.5 659 3.15 31.3 0.425 0.1348 0.461 1.485. 30.95 0.183
31 7.0 1119 9. 11.9 58.9 37.1 13.6 0.367 65.4 90.1 66.7 746 3.28 35.3 0.464 0.1415 0.488 1.534 34.2 0.202
31 8.0 1271. 9 D241 75.4 48.6 15.2 0.312 80.3 93.2 81.7 87.0 3.61 47.1 0.393 0.1087 0.363 1. 666 46.4 0.145
31 9.0 1355 9 27.9 B82.5 53.1 15.8 0.297 8460 97.9 87.4 92.3 3.72 51.6 0.381 0.102% 0.340 1.707 50.9 0.136
31 10.0 1439. 9 30.2 109.0 66.8 24,8 0.371 118.5 143.3 120.7 130. 9 4.00 63.9 0.517 0.1294 0.441 1.796 62.5 0.173
31 11.0 18B2é6. 9 S7.4 183.4 115.7 42.2 0.365 203.8 243.9 207.6 224.4 4.81 111.0 0.610 0. 1268 0.431 2. 036 108. 6 0. 1469

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN S8TD COV N3OYR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

31 1.0 541. 9. 10. 84. 47. 27. 0.567 102. 174. 104. 130. 3. 46 41. 0.771 0.2228 0.828 1.586 39. 0.314
31 2.0 b16b. 9. 23. 74. 95. 19. 0.350 5. 133. 97. 114. 3.74 52. 0.528 0. 1409 0.485 1.707 51. 0.201
31 3.0 735. 0. 0. 0. 0. 0. 0.0 0. 0. 0. 0. 0.0 0. 00 0.0 0.0 0.0 0. 0.0
31 4.0 820. 9. 41. 114. 77. 23. 0.304 126. 151. 128. 139. 4. 21 75 0.463 0.1100 0. 367 1.866 73. 0. 149
3t 5.0 14, 9. bé. 157. - 106. 29. 0.273 166. 186. 1469. 177. 4.69 103. 0.441 0.0940 0.309 2.010 102. 0.125
31 6.0 1015. 9. 71. 152. 108. 29. 0.269 168. 184. 170. 177. 4.72 105. 0.429 0.0909 0.298 2.017 104. 0.119
31 7.0 1119 9. &3. 155. 114, 32. 0.285 1i81. 208. 184. 196. 4.80 111. 0.480 0.1001 0.331 2.038 109. 0.134
31 8.0 1271. 9. 81. 190. 136. 33. 0.244 205. 226. 208. 216. 5.11 133. 0.431 0.0844 0.275 2.120 132 0.112
31 9.0 13538 9. 89. 201. 145. 30. 0.207 207. 223. 210. 216. 5 .22 143, 0.373 0.0713 0.230 2.151 142 0.095
31 10.0 1439 Q. ?7. 257. 171. 44. 0.260 263. 289. 267. 277. 5. 51 167. 0.485 0.0881 0.288 2.218 165. 0.117
31 11.0 1826. 9. 178. 376. 274, &5. 0.239 410. 445. 416. 430. 6. 46 249. 0.523 0. 0810 0. 263 2.426 267. 0.106
—
o

£~



#uue#u#32 ROSSLAND — GRANITE MOUNTAIN #itstitdedssss

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

32 1.0 483. 11. 4.1 33.8 12.4 8.4 0.676 29.4 36.4 30.6 32.1 2.22 11.0 0.469 0.2110 0.776 1.015 10.4 0.268
32 2.0 594. 11. 2.3 36.3 17.2 9.4 0.549 36.4 68.3 37.7 47.0 2.4B 15.2 0.9556 0.2243 0.835% 1.146 14.0 0.338
32 3.0 707. 11. 7.6 38.9 20.4 8.6 0.421 37.9 4b.2 39.1 41.7 2. 68 19.3 0.386 0. 1439 0.497 1.273 18.7 0.192
32 3.5 853. 4. 11.4 31.0 21.2 6.8 0.323 36.5 44.2 361 40.5 2 74 20.5 0.311 0.1134 0.380 1.306 20.2 0.152
32 4.0 940. 11. 97 48.8 255 10.7 0.417 47.2 58.1 487 52.3 2. 879 24.2 0.416 0. 1440 0.497 1.371 23.5 0.193
32 4.5 10835 ?. 15.7 43.7 31.1 9.3 0.300 50.5 959.1 S51.4 5S5.1 3.11 30.2 0.332 0.1065 0.355 1.473 29.7 0.143
32 5.0 1106. 8 24.6 63.5 40.2 13.2 0.327 48.1 75.9 8.9 72.4 3.39 39.0 0.346 0.1078 0.360 1.585 38.4 0.139
32 6.0 1164, 11. 19.0 &8.8 42.4 14.1 0.332 71.1 B82.8 73.0 77.0 3.45 40.9 0.397 0.1153 0.387 1.4604 40.2 0.154
32 7.0 1320. 11, 27.2 87.1 59.4 17.8 0.300 95.6 112.1 98.1 104.2 3.86 57.6 0.414 0.1073 0.358 1.753 56.7 0. 146
32 8.0 1524. 5. 49.0 90.2 &5.7 16.1 0.2446 103.4 111.8 100.8 108.3 4 01 &4.7 0.322 0.0802 0.260 1.807 6&4.2 0.103
32 9.0 1&92. 11. 536.8 124.5 B81.7 27.5 0.336 137.5 164.7 141. 4 151. & 4.28 78.6 0.515 0.1203 0.406 1.886 77.0 0.

162

SNOW DEPTH STATISTICS (CENTIMETERS) .
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

32 1.0 485. 10. 18. 1. 43. 23. 0.537 0. 109. ?3. 99. 3. 40 39. 0.595 0.1749 0.622 1. 578 38. 0.224
32 2.0 994. 11. 10. 107. S2. 27. 0.%508 107. 175. 110. 132. 3. 62 47. 0.725 0.2002 0.729 1.649 45. 0.292
32 3.0 707. 11, 25. 117. 69. 24. 0.345 118. 146. 121. 131. 4. 05 &7. 0.506 O.1248 0.423 1.813 &5. 0.173
32 3.5 853. b. 53. 89. 68. 14. 0.208 9. 105. 8. 102. 4. 06 &7. 0.277 0.0682 0.219 1.823 &7. 0.088
32 4.0 960. 11. 38. 137. 80. 30. 0.374 140. 166. 145. 153. 4. 24 76. 0.547 0.1290 0.439 1.872 79. 0.171
32 4.% 1085. 9. 63. 145, 103. 28. 0.273 161. 179. 164. 171. 4. 65 100. 0.434 0.0933 0.307 1.997 99. 0.123
32 5.0 1106 8. 79. 175. 122. 37. 0.303 200. 227. 202. 215. 4.91 119. 0.508 0.1034 0.344 2.068 117. 0.136
32 6.0 1164, 10. 61, 183. -122. 41. 0.333 206. 238. 210. 223. 4.90 118. 0.564 0.1150 0.386 2. 063 116 0. 153
32 7.0 1320. 11. 71. 190. 150. 34. 0.229 220. 256. 225. 239. 5.28 147. 0.454 0.0863 0.282 2. 163 145. 0.120
32 8.0 1524, S. 147. 218. 174, 31. 0.180 247. 2958. 242. 254. s 57 173. 0.327 0.0588 0.187 2.235 172. 0. 076
32 9.0 1492 11. 127. 305. 226. 55. 0.244 338. 376, 346. 359. &.05 221. 0.320 0. 0859 0.281 2.341 219. 0.119
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ettt nld3 JERSEY

WATER EQUIVALENT STATISTICS (CENTIMETERS)

LOC STA ELEV N MIN MAX MEAN STD
33 1.0 668. 11, 8.1 31.0 224 7.3
33 2.0 777. 11. 10.9 35. 26. 7.8
33 3.0 815. 11, 14.5 39.9 28.9 7.1
33 4.0 1000. 11. 23.6 47.5 34.2 6.8
33 5.0 1113. 11. 23.4 51.3 37.1 8 0
33 6.0 1219. 11, 26.2 59.9 42.0 10.0
33 7.0 1323 11. 33.5 70.6 46.8 10.1
33 8.0 1430. 11. 31.7 77.0 S50.6 12.0

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD

33 1.0 668. 11. 23. 84. 49, 19.
33 20 777. 11. 43. 114, 81. 23.
33 3.0 8195. 11. 53. 124. 88. 21.
33 4.0 1000. 11, 74. 160. 108. 22.
33 5.0 1113 11. 81. 140, 112. 17.
33 6.0 1219 11, 1. 157. 119, 21.
33 7.0 1323 11. 84. 178. 126. 28.
33 8.0 1430. 11. 107. 190. 137. 26.

MINE 3t 36 3 3 3 3 35 3¢ 3 3% 3¢ 38 3¢ 3 3¢ 3 3¢ 3¢
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PrErrereT ree 1 51 ZINCTON B8 B4 3 3 8 3 36 34 4 33040 3

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30OYR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TC@QV LMEAN LTMEAN LSTD

41 1.0 539. 11. 0.5 20.3 11.0 6.2 0.50 23.6 70.3 24.5 34.7 =z2.11 Q.4 0.566 0.2686 1.042 0.911 8.1 0. 460
41 2.0 686. 11. 0.5 25.9 14.8 7.2 0.489 29.4 104.0 30.5 44.9 2.34 12. 6 0.598 0.2559 0.981 1.043 11.1 0,478
41 3.0 799. 11. 16.9% 39.9 26.1 7.1 0.274 40.& 44.1 41. 6 42,5 2.94 25.5 0.270 0.0917 0.301 1.401 252 0.120
41 4.0 884. 11. 19.6 52.6 30.6 10.6 0.348 52.2 546.9 53.7 54.8 3.09 29.5 0.348 0.1124 0.377 1. 463 29.0 0. 144
41 5.0 ?60. 11. 20.3 546.4 34.3 11.0 0.320 56. 6 62.95 58.1 52.8 3.22 33.2 0.341 0.1062 0.354 1.515 32.7 0.138
41 4.0 1055. 11. 254 64.0 42.2 12.9 0.306 48.4 77.0 70.2 73.1 3.45 40.9 0.361 0.1048B 0.348 1.60&6 40.3 0.138

SNOW DEPTH STATISTICS (CENTIMETERS) :
LOC STA ELEV N MIN MAX MEAN §&7D COV N30YR LJOYR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

41 1.0 539. 11. 8. 63. 39. 20. 0. 504 79. 135. 82. 102. 3.28 35. 0.6B4 0.2087 0.766 1.517 33. 0.302
41 2.0 6£86. 11. 8. 81. 49, 25. 0.519 101. 201. 104. 136. 3.5t 43. 0.805 0.2293 0.858 1.598 40. 0. 347
41 3.0 799. 11, 48. 114, 82. 22. 0.268 127. 143. 130. 136. 4.3 80. 0.408 0.0946 0.311 1.898 79. 0.126
41 4.0 884. 11, S6. 142. 9. 28. 0.285 156. 173. 160. 165. 4.958 96. 0.444 0.0970 0.320 1.977 95. 0.128
41 5.0 960. 11. S6. 152. 102. 29. 0.283 161. 178. 165. 170. 4.63 99. 0.448 0.0967 0.319 1.992 98. 0.128
41 6.0 1055 11. 74. 160. 117. 27. 0.230 172 188. 176. 181. 4.87 115. 0.387 0.0796 0.258 2.058 114. 0.106

LO1



34483t 3 38 3 e St SR M RQ D SANDON 36 36 4 3 3 34 3030 38 90 30 36 4 38 3 3 5

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

42 11.0 ?14. 11. 18.3 50.5 32.8 9.5 0.288 52.0 58.1 53.3 5353 3.17 31.9 0.313 0.0988 0.326 1.498 31.5 0.131
42 12.0 1027. 11. 29.2 551 39.6 7.5 0.188 54.8 57.1 559 56.1 3.40 39.2 0.212 0.0624 0.199 1. 591 3%9.0 0.081
42 13.0. 1113. 11. 31.5 65.3 44.6 10.2 0.228 65.2 &8.5 647 &7.1 3.53 43.9 0.264 0.0748 0.241 1.639 43.6 0.097
42 14. 0 1247. 10, 37.1 B2.5 Sk & 14.4 0.255 B 2 92.2 87.9 8% 6 3.81 55 5 0.321 0.0842 0.274 1.740 55.0 0.109
42 15.0 1402. 10. 37.6 B4.6 60.2 14.6 0.275 94.3 103.2 96.2 99.3 3.89 58.8 0.361 0.0928 0.305 1.764 58.1 0.121
42 16.0 1439. 11. 42.7 90.9 62.4 16.7 0.267 %46.3 103.0 98.7 100.2 3.94 61.1 0.346 0.0879 0.288 1.782 6&0.5 0.114
42 17.0 1615. 11. 58.9 117.6 83.1 20.4 0.245 124.6 131.6 127.5 128.7 4.34 B81.7 0.349 0.0804 0.261 1.908 81.0 0.104
42 18.0 1753. 11. 60.2 135.9 92.9 24.7 0.266 143.1 152.6 146. 6 14B.5 4.50 91.0 0.392 0.0873 0.285 1. 954 90.0 0.113
42 19.0 1859. 11. 64.0 141.7 98.6 26.3 0.267 152.2 162.5 155. 9 158.1 4.59 96.6 0.402 0.0877 0.287 1.980 95.6 0.1:13
42 20.0 1957. 0. 0.0 0.0 0.0 0.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0

42 21.0 2030. 11. 7i1.1 182.4 117.2 37.9 0.323 194.3 209. 6 199. 6 202.9 4.85 113.8 0.506 0.1045 0.347 2. 050 112.1 0. 133
42 22.0 2149. 11. 75.2 185.4 124.6 40.0 0.321 206.0 224.4 211.6 216.3 4.95 120.9 0.520 0.1051 0.349 2. 076 119.2 0.135

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

42 11.0 ?14. 11. 53. 142. 96. 25. 0.263 147. 164. 151. 157. 4.54 94. 0.415 0.0914 0.300 1. 967 93. 0.122
42 12. 0 1027. 11 84. 140. 112. 18. 0.166 149. 155. 152. 153. 4.80 111, 0.268 0.0559 0.177 2.042 110. 0.073
42 13.0 1113. 11. ?7. 157. 127. 21. 0.164 169 1735, 172. 172. 5.01 126. 0.272 0.0544 0.172 2.098 123. 0.071
42 14.0 1247. 10. 119, 198. 156. 31, 0.196 219, 230. 223. 226. 5.36 154. 0.351 0.0654 0.209 2.186 154. 0.085
42 15.0 1402. 10. 112, 185. 150. 28. 0.190 208. 219. 212. 215 5. 29 148. 0.339 0.0640 0.205 2. 168 147. 0.084
42 16. 0 1439. 11. 117. 201, 153. 29. 0.187 212. 221. 216. 217. S.33 152. 0.335 0.0628 0.201 2.178 151. 0.082
42 17.0 1615. 11. 155. 279. 210. 36. 0.174 284, 2%94. 289. 290. 5.93 208. 0.341 0.0576 0.183 2. 316 207. 0.075
42 18.0 1753. 11. 170. 282. 230. 38. 0.165 307. 318. 312, 314, 6.11 228, 0.3346 0.0550 0.174 2. 356 227. 0.072
42 19.0 1859. 11. 178. 292. 239. 37. 0.154 313. 324, 318, 319. 6.19 237 0.318 0.0514 0. 162 2.373 2346. 0.067
42 20.0 1957. 0. 0. 0. 0. 0. 0.0 0. 0. 0. 0. 00 0. 0.0 0.0 0.0 0.0 0. 0.0
42 21.0 2030. 11. 193. 343, 269. 49. 0.183 369. 385. 374, 378, 6.43 2066. 0.392 0.0610 0. 194 2. 423 265. 0.080
42 22. 0 2149. 11. 213. 386. 296. 58. 0.197 415. 435 423, 427. k.64 292, 0.438 0.0660 0.211 2. 463 291. 0.086
—
o
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34364 3 36 6ot 3t 4 43 KASLO 3434 35 3 3 33 3 38 S S R AR H

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

43 1.0 549. [} 56 24.1 14.5 7.6 0.526 31.5 49.7 31.0 39.4 2.36 13.2 0.465 0.1967 0.714 1.099 12. 6 0. 267
43 2.0 4&28. 8 B.1 28.4 20.5 7.0 0.341 35.3 46.7 35 4 40.8 2.70 19.6 0.351 0.1303 0.444 1.282 19.1 0.182
43 3.0 698. 8 16.0 38.6 28.7 8.3 0.290 446.3 54.0 46.8 51.5 3.03 27.9 0.325 0.1071 0.357 1.438 27.4 0.146
43 3.5 762. 7 20.6 53.8 38.1 13.4 0.351 &67.1 849 6&7.2 76.3 3.32 36.6 0.424 0.1278 0.435 1.5%54 35.8 0.173
43 4.0 832. 8 226 59.2 41.2 13.3 0.322 49.3 83.7 70.1 76.9 3.41 39.8 0.394 0.1155 0.388 1.592 39.1 0.156
43 5.0 927. 8 26.9 &7.8 48.9 14.4 0.294 79.5 93.9 80.3 87.2 3.62 47.46 0.382 0.1054 0.351 1.671 46.9 0. 142

6.0 1021. 8 33.3 71.9 53.6 14.0 0.262 B3. 3 95.7 84.1 90.2 3.74 52.4 0.350 0.0934 0.307 1.714 51.B 0.126

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN §STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

43 1.0 549. 6. 15. 81. 47. 26. 0.556 104, 186. 103. 137. 3. 47 42. 0.756 0.217%9 0.806 1.592 39. 0.303
43 2.0 | 628. 8. 33. 84. &b, 18. 0.270 104. 126. 105. 116. 4.01 &65. 0.407 0.1014 0.336 1.804 64. 0.140
43 3.0 698. 8. 48. 142. 93. 28. 0.304 154. 180. 155S. 167. 4.49 91. 0.479 0. 1066 0.355 1.951 89. 0.143
43 3.5 762. 7. 69. 147, 112, 27. 0.245 172. 193. 172. 185. 4.79 110. 0.416 0.0868 0.284 2.037 109. 0.116
43 4.0 832. 8. 79. 155, 116 25. 0.217 169 183. 170. 177. 4.85 114. 0.361 0.0744 0.240 2.054 113 0. 098
43 5.0 927. 8. 91. 190. 130. 33. 0.251 199. 215 20t. 208. 5 04 128. 0.420 0.0835 0.272 2.102 126. 0.10%9
43 6.0 1021. 8. 99. 185. 142. 29. 0.201 202. 218. 204. 212. 519 140. 0. 360 0. 0694 0.223 2.144 139. 0.092

601



ittt nS]l FERNIE — SNOW VALLEY #3333t 443t

WATER EQUIVALENT STATISTICS (CENTIMETERS) .
LOC STA ELEV = N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

. 410 25.7 0.319

51 1.0 1158. 10. 5.1 53.3 31.1 16.92 0.544 65.9 116.7 467.9 84. 4 3.03 27.7 0.6462 0.2187 0.810 1

51 2.0 1256. 10. 11.4 66.5 40.8 18.2 0.446 78.3 110.2 80.4 92.3 3.346 38.0 0.562 0.1672 0.590 1.562 36.5 0..233
51 3.0 1387. 10. 23.4 B81.3 52.2 20.0 0.384 93.4 113.2 95.8 103. 4 3.68 49.8 0.493 0.1341 0.459 1.6B6 4B.6 0.179
51 4.0 1545. 9. 35.3 121.9 76.4 32.9 0.431 145.0 177.2 148.0 161.5 4.16 72.2 0.615 0.1477 0.512 1.846 70.1 0.193
51 5.0 1576 9. 40.1 167. 6 B85.6 39.9 0.464 168. 8 195.8 172. 4 182.1 4.32 80.7 0.644 0.1494 0.519 1.894 78.4 0.191
51 6.0 1658. 10. 57.1 196.3 108.3 41.1 0.379 192.7 215.1 197. 6 204.2 4.70 104.0 0.577 0.1227 0.415 2.008 101.9 0.158
51 7.0 1789. 10. 67.8 249.7 149.8 &40.0 0.400 273.2 333.1 280.3 303.4 5. .22 142.4 0.728 0.1394 0.47% 2. 142 138.6 0. 185

SNOW DEPTH STATISTICS (CENTIMETERS).
LOC STA ELEV N MIN MAX MEAN &TD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

1.0 1158. 9. 61. 137. 96. 28. 0.286 154. i72. 156. 164. 4.54 F4. 0.446 0.0981 0.324 1. 966 92. 0. 129
51 2.0 1256. 10. 43. 183. 124. 44, 0.352 214. 280. 219. 245 4.91 119. 0.654 0.1331 0.455 2. 0643 116. 0.187
S5t 3.0 1387. 10. &6, 203. 149. 49. 0.327 249. 308. 254. 279 5.23 143. 0.632 0.1208 0.408 2. 147 140. 0. 166
51 4.0 1545. 9. 94. 272. 194, 65. 0.334 329. 395 335 3463 5.72 187. 0.680 0.1190 0.401 2.263 183. 0.160
51 5.0 1576 9. 122. 330. 198. 6é1. 0.308 325 347. 331. 337. 5.78 193. 0.565 0.0978 0.323 2. 280 191. 0.123
51 6.0 1658. 10. 160. 3%96. 257. 72. 0.280 406. 441. 414, 425, 4.31 251. 0.587 0.0930 0.306 2. 393 249. 0.121
51 7.0 1789. 10. 198. 493. 338. 94. 0.277 532. 9593. 543. 566. b.91 330. 0.659 0.0954 0. 314 2. 514 326. 0.126

011



auinnntnid52 KIMBERLY — NORTH STAR stitdititsadtitdtstds

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN 87D COV N3QYR L30YR G30YR C30YR CRM CRCM CRSTD CRCGV TCOV LMEAN LTMEAN LSTD

52 0.1 10435, 11. 5.8 27.4 17.3 6.6 0.382 30.7 41.1 31.6 356 2.54 16.4 0.369 0.1455 0.503 1.200 15.9 0.203
52 1.0 1186. 11, 8.9 30.5 22.5 9 50.333 37.8 47.6 38.9 42.7 2.79 21.6 0.348 0.1250 0.424 1.325 21.1 0,173
52 2.0 1280. 12. 10.2 39.4 26.9 910338 453 56.4 46.7 50.8 2.96 25.8 0.370 0.1252 0.425 1.402 25.2 0.173
52 3.0 1362. 12. 13.5 36.1 27.5 7.3 0. 206 42.2 49.0 43.4 45 9 2.99 26.8 0.291 0.0973 0.321 1.422 26.4 0.133
52 4.0 1423. 12. 12.7 39.9 28.8 8.4 0.292 45.8 54.9 47.2 S0.5 3.04 28.0 0.328 0.1081 0.361 1.439 27.95 0. 149
52 5.0 1554, 11, 15.2 45.0 32.5 10.0 0.308 52.8 64.5 54.2 8.8 3.15 31.4 0.361 0.1146 0.38%5 1.488 30.8 0.158
52 6.0 1482, 12. 19.8 51.6 37.0 10.4 0.282 58.0 &7.1 59.6 62.9 3.30 36.0 0.335 0.10164 0.337 1.54% 35.4 0.137
52 7.0 1804, 12. 17.8 66.8 44.2 14.9 0.338 74.4 92.2 76.7 B83.3 3.49 42.5 0.436 0.1249 0. 424 1.618 41.5 0.172

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

S2 0.1 104535 11. 23. 97. 64. 22. 0.338 108. 138. 111, 123. 3.94 61. 0.502 0.1274 0.433 1.777 &0. 0.178
52 1.0 1l1iB6. 11. 43. 124. 81. 24. 0.291 129. 146. 132. 138. 4.29 79. 0.435 0.1015 0.337 1.890 78. 0.135
52 2.0 1280. 12. 48. 130. 92. 24. 0.243 140. 158. 144. 150. 4.47 89. 0.415 0.0929 0.305 1.946 88. 0.125
s2 3.0 1362. 12. &b, 124. ?7. 21. 0.214 138. 148. 142. 144, 4.57 95. 0.334 0.0731 0.236 1.976 95. 0.096
52 4.0 1423. 12. &6, 130. 99. 20. 0.203 139. 148. 142, 144. 4.4&0 97. 0.318 0.0690 0.222 1.986 97. 0.091
52 5.0 1554. 11. 58. 140. 105. 25. 0.235 155. 174. 159. 166. 4.69 103. 0.393 0.0839 0.273 2.009 102. 0.113
52 6.0 1682. 12. 6&9. 208. 122. 36. 0.298 194, 211. =201. 204. 4.92 119. 0.477 0.0970 0.320 2.070 118. 0. 129
52 7.0 1804. 12. &66. 183. 138. 34. 0.24&6 206. 237. 211. 222 5.12 135. 0.463 0.0904 0.296 2.124 133. 0.124

111



ittt ndtitDI LAKE LOUISE 36463 3 3t 4 36 4 36 5 30 3 St 340303

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN S&TD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

53 1.0 1542 12. 10.7 40.6 21.9 7.8 0.357 37.7 41.4 38.9 39.95 2.76 21.1 0.318 0.1150 0.386 1.317 20.7 0.149
53 2.0 1652. 12, 14.0 43.2 23.9 8.2 0.343 40.5 43.%5 41.8B 42.0 2.85 23.1 0.311 0.1093 0.365 1.357 22.8 0..139
53 3.0 1771. 12. 15.2 44.4 23.9 8.0 0.338 39.5 40.8 40.8 40.1 2.84 22.8 0.291 0.1027 0.341 1.352 22.5 0.128
53 4.0 1920. 12. 17.8 47.0 29.6 9.0 0.304 47.7 52.3 49.1 50.2 3.06 2B.8 0.310 0.1013 0.336 1.453 28.3 0.132
53 5.0 2024. 12. 17.8 52.3 33.5 10.0 0.300 53.7 60.1 553 57.2 3.19 32 6 0.327 0.1024 0.340 1.506 32.1 0.135
53 6.0 2137. 10. 26.2 50.3 39.2 9.2 0.23% 958.2 63.5 59.3 61.3 3.38 38.6 0.274 0.0811 0.263 1.582 38.2 0.107
53 7.0 2249. 12. 27.2 S8.4 42.2 12.1 0.286 &b6.5 73.1 68B.4 70.3 3.45 41.1 0.334 0.0968 0.319 1.4609 40.6 0. 127
53 8.0 2339. 6. 24.9 66.5 46.1 14.2 0.307 77.8 94.2 76.9 B8B6.3 3.55 44.8 0.388 0.1092 0. 365 1.645 44.1 0. 147

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N3OYR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

53 1.0 1542, 12. 56, 107. 80. 16. 0.204 113. 119. 116. 117. 4.29 79. 0.294 0.0685 0.220 1.896 79. 0.090
53 2.0 1652. 12. 63. 127 0. 19. 0.214 12B. 134. 131. 132. 4.4¢6 88. ©.313 0.0702 0.226 1. %44 88. 0.091
53 3.0 1771 12. 98. 140. 83. 21. 0.239 126. 128. 129. 127. 4.33 81. 0.343 0.0793 0.257 1.906 80. 0.099
53 4.0 1920. 12. 81. 155, 107. 21. 0.193 149. 152. 152. 151. 4.73 106. 0.293 0.0618 0.197 2.023 105. 0.079
53 5.0 2024. 12, 84, 165. 117. 22. 0.188 162. 147. 165. 165. 4.88 1146, 0.301 0.0617 0.197 2.062 115. 0.080
53 6.0 2137. 10. 99. 160. 129. 23. 0.174 176 183. 178. 180. 5.04 128. 0.297 0.058% 0.187 2.105 127. 0.077
53 7.0 2249. 12. 107. 1920. 143. 27. 0.188 197. 204. 201. 201. 5. 21 141. 0.323 0.0621 0.198 2. 148 141. 0.081
53 8.0 2339. 6. 79. 208. 138. 45. 0.330 239. 281. 234. 261. S5.11 133. 0.573 0.1123 0.376 2.118 131. 0.148

il



sttt ttaiind]l GROUSE MOUNTAIN #4833 3 3 3 30 3 3 38 3 30 36 3 3

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN §STD COV N30YR L30YR G30YR C30VR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

61 1.0 76. 11. 0.5 12.7 2.8 3.4 1.217 9.8 10.9 10.3 .7 1.29 2.1 0.417 0.3239 1.320 0.275 1.9 0.375
61 2.0 189. 10. 0.5 15.2 4.3 4.5 1.039 13. 6 22.8 141 16.1 1.48 3.2 0.511 0.3466 1.442 0.437 2.7 0.448
61 2.5 250. 8. 0.5 14.5 4.1 4.6 1.108 13.8 22.8 14.1 162 1.45 3.1 0.509 0.3511 1.466 0.418 2.6 0.443
61 3.0 347. 8. 1.3 16.3 6.0 5.0 0.822 16.5 28.9 16.8 20.7 1.70 4.9 0.493 0.2900 1.147 0.642 4.4 0.386
61 4.0 402. 9. 1.5 25.4 10.5 8.3 0.791 27.7 &41.3 28.5 38.0 2 02 8.3 0.642 0.3177 1.288 0.852 7.1 0.449
61 6.0 878. 8 38.1 218.4 133.8 &7.3 0.503 276. 6 473.5 280.2 357.2 4.95 121.1 1.013 0.2047 0.748 2.056 113.8 0. 292
61 7.0 ?85. 8. 45 0 188.0 134.8 S7.6 0.427 257.0 394.8 260.1 318.6 5.01 125 5 0.859 0.1716 0. 608 2. 080 120.2 0.243
61 8.0 1042. 5 B81.3 215.9 164.5 53.0 0.322 288.2 387.1 279.6 337.2 5. 42 159.0 0.660 0.1219 0.412 2.193 155.9 0.169
&1 2.0 1097. 5. 70.4 227.8 180.4 5.0 0.360 332.3 528.2 321.8 420.1 5.56 171.9 0.826 0.1486 0.515 2. 222 166.7 0.214
61 10.0 1097. 6. 109.7 242.6 189.1 57.2 0.303 317.1 387.6 313. 6 354.8 5.68 183.7 0. 624 0. 1097 0.367 2.237 180.8 0. 148

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

61 1.0 76. 11, 3. 3as. 14. 12. 0.768 41. &5, 43. 50. 2.37 13. 0.648 0.2738 1.067 1.076 12. 0. 363
61 2.0 189. 10. 5. &9. 25. 20. 0.825 &6. 106. &8. 80. 2. 71 20. 0.780 0.2880 1.137 1.250 18. 0.377
61 2.5 250. 8 5 51 22. 17. 0.784 59. 6. 460. 73. 2.63 18. 0.731 0.2778 1.087 1.216 16. Q. 361
61 3.0 347. a8 8 71 29. 22. 0.750 76. 125. 77. ?5. 2. 91 25. 0.776 0.2665 1.031 t. 351 22. 0.351
61 4.0 402. 9 8 94 42. 32. 0.761 110, 217. 112 145. 3.25 34, 0.962 0.2960 1.177 1.481 30. 0.411
61 6.0 878. 7 74 406 2&0. 129. 0.496 540. 948. 540. 706. 6.18 236, 1.256 0.2033 0.742 2. 347 222. 0.290
61 7.0 9895. 8 91. 394. 279 121. 0.432 535. ©51. 542, 674, .38 259. 1.127 0.1767 0.629 2. 393 247. 0.253
61 8.0 1042. 5 165. 437. 343. 110. 0.319 599. 823. 581. 709. 6.92 331. 0.855 0.1236 0.419 2.512 325. 0.173
61 2.0 1097. 4 333. 498. 429. 70. 0.162 603. &52. 580. 632, 7.52 426. 0.423 0.0563 0.178 2. 628 424. 0.075
61 10.0 1097. 6 196. 462, 369 111. 0.301 &18. 775 &11. 700. 7.10 358. 0.795 0.1119 0.375 2 547 352. 0.153

e1l



bttt 2 MOUNT SEYMOUR i3t 338 3 3t 36 38 3¢ 3t SH 4 4t

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L3OYR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

62 1.0 15. 11. 0.3 10.2 3.6 3.1 0.85% 10.0 24.3 10.4 13 3 1. 41 2 0.474 0.3372 1.391 0.365 2.3 0.502
62 2.0 122. 11. 0.8 20.3 5.8 6.3 1.097 18.7 28.7 19.6 21.9 1.61 4.1 0.587 0.3656 1.546 0. 544 3.5 0.449
&2 3.0 329. 11. 1.3 21.6 8.1 7.4 0.909 23.1 47.6 24.1 31.1 1.8l &.0 0.4654 0.3609 1.521 0. 494 4.9 0.483
62 4.0 396. 10. 1.3 33.0 13.8 11.5 0.836 37.4 122.4 38.8 58.6 2. 13 9.7 0.850 0.3981 1.733 0.878 7.5 0. 588
62 5.0 594. 9. 1.8 39.4 24.1 16.8 0.698 59.1 246.3 60.46 101.8 2. 61 17.8 0.986 0.3772 1.612 1.144 13.9 0.598
62 6.0 777. 10. 19.0 107.4 &0.6 31.0 0.512 124.5 189.5 128.2 152.8 3.80 55.0 0.750 0.1972 0.716 1.716 52.0 0.273
&2 7.0 960. 10. 35.6 162.1 103.9 44.7 0.430 195.8 287.9 201.0 237.1 4.59 94.7 0.777 0.1693 0.59%9 1.967 92.6 0.239
62 8.0 1052. 8. 48.3 287.0 155.2 ©8.2 0.568 342.4 523.2 347.1 419. 6 5.18 139.3 1.085 0.2093 0.768 2. 118 131.2 0.283
62 9.0 1067. 9. 73.9 312.2 190.3 H4.4 0.444 366.4 513.6 374.0 434. 6 5.62 177.5 0.937 0. 1668 0.589 2.232 170.5 0.230
62 10.0 5 268.2 212.2 73.1 0.344 418.4 610.3 371.1 511.4 5.90 205.8 0.742 0. 1256 0. 426 2. 306 202.4 0.170

1113, 3. 129

SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30YR G30YR C30YR CRM CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

62 1.0 15. 11. 1 28 15. 11. 0.726 36. 116. 38. 55. 2.25 11. 0.767 0.3413 1.413 0. 966 ?. 0.53%9
62 2.0 122. 11, 5. 63. 23. 19. 0.819 &2, 103. &65. 77. 2.66 19. 0.785 0.2954 1.174 1.221 17. 0.3%90
&2 3.0 329. 11. 8. 79. 32. 23. 0.706 78. 120. B81. ?4. 3.0t 27. 0.757 0.2514 0.959 1.398 25. 0.335
62 4.0 396. 10. 3. 117 44, 36. 0.816 119. 310 123. 168. 3.23 34. 1.114 0.3447 1.431 1. 446 28. 0.3508
62 5.0 594. 9. 8. 109. 64. 42. 0.445 151, 413 155. 230. 3.74 52. 1.148 0.3072 1.234 1.651 45. 0.463
62 6.0 777. 10. 58. 287. 14&8. 79. 0.471 332. 476. 341. 397. 5.38 155. 0.961 0.1787 0.638 2. 171 148. 0.246
62 7.0 940. 10. 81. 389. 234. 107. 0.458 454, 646, 467. 540. 6.01 217, 1.039 0.172%9 0.614 2.317 207. 0.240
62 8.0 1052. 8. 4. 516, 299. 165, 0.552 648. 1050. 657. B18. 6.44 267. 1.371 0.2128 0.784 2.399 251. 0.293
62 9.0 1067. 9. 160. 564. 3955. 145. 0.408 &57. B852. 670. 752, 6.95 335 1.029 0.1481 0.513 2. 512 323. 0.201
62 10.0 1113 3. 284, 452. 393 94. 0.240 659. 805. 598. 738. 7.29 387. 0.4620 0.0851 0.278 2.585 384. 0.114

Y11



S ipannmnattirsd HOLLYBURN MOUNTAIN s##4 3 3kttt s 3 #dt

WATER EQUIVALENT STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN §TD COV N30YR L30YR G30YR

(2]
[A]
o]
<
o
0
Pl
X

CRCM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

64 1.0 15. 4. 1.5 5.1 3.1 1.6 0.509 6.9 10.2 6. 4 8.4 1. 42 2.9 0.246 0.1733 0. 615 0. 441 2.8 0.226
64 2.0 168. 4. 1.8 12.7 7.3 4.5 0.619 18.7 49.1 17.2 2B.3 1.86 6.4 0.474 0.2546 0.975 0.773 5.9 0.367
64 3.0 305. 4. 1.8 20.3 10.9 9.1 0.832 33.7 128.2 30.7 57.4 2. 04 8.5 0.725 0.3544 1.485 0. 864 7.3 0.497
64 4.0 442, 3. 2.0 117.8 9.4 7.9 0.845 31.8 153.5 26.7 58.4 1.97 7.6 0.678 0.3445 1.430 0.825 &.7 0.482
64 5.0 640, 4. 9.7 43.2 020.2 15.9 0.528 70.0 149.3 64.8 99.4 3.02 27.5 0.646 0. 2140 0.789 1. 414 25.9 0.304
64 6.0 732. 4. 14.0 64.3 45.5 21.9 0.482 100.3 226.2 93.1 146.0 3.47 41.7 0.719 0.2074 0.760 1.595 3%.4 0.303
64 7.0 823. 3 4.3 96.5 82.8 16.6 0.201 129.7 148.4 119.0 140. 4 4.34 82.0 0.302 0. 0695 0.223 1.912 81.6 0.092
&4 8.0 F14. 4. 108.5 152.4 137. 6 20.7 0.150 189. 4 203.6 182. 6 197.8 5.15 136.8 0.270 0.0523 0.165 2.135 136.4 0.070
64 9.0 1021. 4. 153.7 266.7 208.7 52.4 0.251 339.7 385.6 322. & 365.7 5.90 205.4 0. 500 0. 0848 0.276 2.309 203.7 0.111
64 10.0 1082. 1. 156.2 156.2 156.2 0.00.0 0.0 0.0 322. 6 0.0 5. .39 0.0 0.0 0.0 0.0 2. 194 0.00.0

" SNOW DEPTH STATISTICS (CENTIMETERS)
LOC STA ELEV N MIN MAX MEAN STD COV N30YR L30OYR G30YR C30YR CRM CRCHM CRSTD CRCOV TCOV LMEAN LTMEAN LSTD

64 1.0 15. 4 8 18. 13. 5. 0.359 24. 31. 23. 28. 2.31 12. 0.284 0.1227 0.415 1.084 12. 0.161
b4 2.0 1468. 4 13 41 31. 12. 0. 400 61, 105. 57. 80. 3.08 29. 0.494 0.1605 0.543 1. 450 28. 0.228
64 3.0 305. 4 13 &9 47. 26. 0.551 112, 276. 104. 168. 3.49 42. 0.812 0.2328 0.874 1. 396 39. 0.337
64 4.0 442, 3 15 74 36. 33. 0.900 129. 310. 107. 192. 3.13 31. 0.937 0.2996 1.195 1.449 28. 0.369
44 5.0 640, 4 33 107 82. 33. 0.405 165. 295. 154. 220. 4.26 77. 0.709 0. 1644 0.587 1.874 75. 0.238
64 6.0 732. 4 56 142. 109. 37. 0.340 202. 292. 190. 245. 4.72 105. 0.615 0. 1301 0.443 2.014 103. 0.181
64 7.0 823. 3 124 193. 170. 40. 0.234 =282. 342. 257. 315 5.51 168. 0.458 0.0830 0.270 2.222 167. 0.111
64 8.0 914, 4 211 312. 279. 46, 0. 166 395. 434, 380. 418, &.52 277. 0.383 0.0587 0. 187 2. 441 a276. 0.079
&4 9.0 1021. 4 307 521. 398. 92. 0.2231 627. &B83. 597. b6&O0. 7.32 392 0.553 0.075& 0.244 2.591 390. 0.097
64 10.0 1082. 1 323 323. 323 0. 0.0 0. 0. 597. 0. 6.86 0 0.0 0.0 0.0 2. 509 0. 0.0



APPENDIX II: SNOW DENSITY STATISTICS .

Densities at time of maximum water equivalent

Key for abbreviations used.

LOC
STA
ELEV
N

MIN

MEAN

STD

cov

Location.

Station.

Elevation in meters.

Number of years of measurements.
Minimum value of the density
Maximum value of the densiﬁy

Mean value of the density

- Standard deviation of the mean density

- Coefficient of varitation of the mean density
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#aaaatnnasaRtl] MOUNT REVELSTOKE 3363303336 36 3 3t 3t 6 ¢

SNOW DENSITY STATISTICS (GM/CC)
MIN

LOC STA
11 1.0
11 2.0
11 3.0
11 4.0
11 5.0
11 6.0
11 7.0
i1 8.0
11 9.0
11 10.0
i1 11.0
11 12.0
11 12.5
11 13.0

spaneannuneel1? FIDELITY MOUNTAIN

ELEV

497.
614,
703.
841.
972.
1096.
1195.
1323.
1487.
1574.
1649.
1801.
1829.
1902.

N

©0000000000000

251
259
257
298
302
304
0

382
369
374

MAX

0000000000000 0

SNOW DENSITY STATISTICS (GM/CC)

LOC STaA ELEV N
12 10. 0 @59. 11.
12 11.0 1081. 12.
12 12.0 1192, 12.
i2 13.0 130%5. 12.
12 14.0 1455 11
12 15. 0 1486. 11.
12 16.0 1é682. 1z.
12 17.0 1807. 12.
12 18.0 1894, 12.
12 19.0 1981. 11
P22 22222 22222 30e)

ooooo000000

MIN

291
324
330
320
324
331
370
369
382
396

SNOW DENSITY STATISTICS (6M/CC)
LOC STA

»
w
CODNEOALWN-

13 1

0000000000

ELEV

617.
777.
884.
960.
1052.
1213.
1402,
1524.
1670.
1836.

N

aambsGGe00

MIN

0000000000

313
336
367
405
3%0
411
434
443

. 397
. 484

©c000000000

603
430
462
547
459
502
o]

491

MAX

406
508
460
486
468
486
487
519
538
974

MOUNT COPELAND

MAX

©oo0o00000000

MEAN STD cov

0.344 0.091 0. 263
0.343 0.056 0.165
0.339 0.059 0.175
0.364 0.070 0.191
0. 361 0.053 0. 147
0.394 0.059 0.151
0.0 0.0 0.0

0.437 0.039 0.089
0.433 0.049 0.112
0.427 0.0446 0.108
0.443 0.046 0.105
0.426 0.053 0.125
0.0 0.0 0.0

0.444 0.064 0. 144

I 38 9 3 3 3¢ 4t 3 9 3t 4 9 3

MEAN 8TD cov

0.355 0.036 0. 101
0.367 O 049 0.134
0.385 0.043 O0.111¢
0.394 0.049 0. 124
0.393 0.042 0.108
0.402 0.036 0.090
0.422 0.035 0. 082
0.414 0.043 0.105
0.441 0.049 0.110
0.457 0.056 0.122
3636 3t 3 3 3¢ 3 35 35 3 3 W3t 3

MEAN STD cov

0.392 0.05% 0.152
0.404 0.045 O0.111
0.406 0.045 0.112
0.433 0.0332 0.075
0.440 0.056 0.128
0.438 0.025 0.057
0.456 0.025 0.055
0.482 0.039 0.082
0.462 0.054 0.118
0.515 0.031 0.060
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suunnnereee2l APEX MT (PENTICTON)

SNOW DENSITY STATISTICS (GM/CC)

LOC STA ELEV N MIN MAX

2t 1.0 777. $. 0.167 0. 336
21 2.0 936. 9. 0.165 0.353
21 3.0 1024. 9. ©0.1B2 0.333
21 4.0 1143. 9. 0.192 0.310
21 5.0 1241 9. 0.222 0.339
21 6.0 1366. 9. 0.233 0.311
21 7.0 1436 9. 0.274 0.407
21 8.0 1503. 9. 0.256 0.421
21 9.0 1762. 0 00 0.0

21 10.0 1911. 0. 0.0 0.0

sessarnsuess22 ENDERBY MOUNTAIN

SNOW DENSITY STATISTICS (GM/CC)

LOC STA ELEV N MIN MAX

22 0.1 381. 11. 0.185 0.408
22 0.2 472. 11. 0.207 0. 341
22 0.3 610. 8. 0.194 0.340
22 1.0 756. 11. 0.024 0.333
a2 2.0 850. 11. 0.214 0.318
22 3.0 1015 12. 0.230 0.498
22 4.0 1173. 12. 0.251 0. 424
22 5.0 1320 12. 0.286 0.3%90
22 6.0 1353 11. 0.282 0.421
22 7.0 1443 12. 0.292 0. 840
22 8.0 1567. 12. 0.306 0.412
22 9.0 168Bé6. 12. 0.313 0.425
22 10.0 1783. 12. 0.327 0.422
22 11.0 1913. 12. 0.322 0. 441
22 12. 0 2024. 5. 0.393 0. 428

sxnsnnuans23 VERNON - SILVERSTAR

SNOW DENSITY STATISTICS (6M/CCH

LOC STA ELEV N MIN MAX

23 0.1 381. 10. 0.174 0.38BO
23 0.2 530. 10. 0.152 0.313
23 1.0 716. 11. 0.147 0.345
23 2.0 881. 11. 0.166 0.327
23 3.0 1097. 12. 0.193 0.385
23 3.5 1097. 0. 0.0 0.0

23 4.0 1247 9. 0.221 O0.367
23 4.5 1247. 0. 0.0 0.0

23 5.0 1366 12. 0.254 O0.421
23 6.0 1472 10. 0.269 0.377
23 7.0 1597. 12. 0.292 0.437
23 8.0 1679 12. 0.335 0.427
23 9.0 1844. 9. 0.299 0.447
23 9.2 1850. 3. 0.37t 0.4:12
23 9.5 1881. 0. 0.0 0.0

BRBBRERBHRERES
MEAN §TD
0.233 0.051 O
0.263 0.060 O
0.253 0.058 O
0.260 0.043 O.
0.290 0.042 O.
0.280 0.023 O.
0.311 0.039 0.
0.306 0.049 O
0.0 0.0 0.
0.0 0.0 0.
3434 3 36 3% 3¢ 36 3 3 3 I
MEAN STD
0.268 0.070 O
0.259 0.044 O.
0.262 0.055 O.
0.248 0.082 O.
0.283 0.029 O
0.346 0.074 O.
0.324 0.047 0.
0.330 0.032 O
0.359 0.039 0.
0.359 0.044 O.
0.359 0.035 O
0.373 0.036 O.
0.380 0.030 ¢©
0.384 0.036 O.
0.413 0.013 O
U3 2033 B
MEAN STD
0.255 0.060 O.
0.227 0.053 O.
0.232 0.057 O
0.262 0.041 O
0.288 0.048 O
0.0 0.0 0.
0.294 0.054 O
0.0 0.0 0.
0.325 0.044 O
0.312 0.030 O
0.352 0.047 O
0.377 0.034 O
0.391 0.044 O.
0.385 0.023 O
0.0 0.0 0.

cov

220
229
228
165
145
082
127
160

cov

262
172
211
332
103
213
1446
o098
109
123
097
096
078
093
033

cov

234
232
247
158
165

183

136
098
133
070
113
060
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auuuuuan3]l CRESTON - KOOTENAY PASS sussnssssiatsrs

SNOW DENSITY STATISTICS (GM/CC)
LOC STA

~OoON@mNTOLLUL-
00000000000

ELEV

541.
616.
735.
820.
914.
1015.
1119.
1271.
1355.
1439.
1826.

N

00000000000

00000000000

MIN

. 248
243
0

195
192
190
189
. 274
. 95
. 289
314

©0000000000

MAX

510
357
0

352
. 333
397
408
397
410
457
. 508

©ooo000000000

MEAN

324
300

289
277
300
321

361
382
412

00000000000

STD

087
03%

050
050
065
068

040
. 057
. 066

sxupeee32 ROSSLAND - GRANITE MOUNTAIN ##ssssddss

SNDOW DENSITY STATISTICS (GM/CC)
MIN

LOC STA
32 1.0
32 20
32 3.0
32 3.9
32 4.0
32 4.5
32 5.0
32 6.0
32 7.0
32 8.0
32 9.0

ELEV

485.
594.
707.
853
9&0.
1085.
1106
1164.
1320.
1524.
14692.

N

10
11,
11.
&.
11,
9.
&
10.
11,
S.
11.

00000000000

228
230
220
215
255
249
290
241
318
333
. 290

MAX

00000000000

371
375
332
381
358
356
363
500
476
414
. 408

MEAN

00000000000

297
316
291
309
317
301
329
351
392
375
354

STD

00000000000

042
041
040
058
034
033
024
076
046
031
. 046

paapaanaannsrssed’3 JERSEY MINE sassasssstafssiidsds

SNDW DENSITY STATISTICS (EM/CC)
LOC STA

33
33
33
33
33
feic]
33
33

DNCUHL-
00000000

ELEV

648,

777.

815.
1000.
1113
1219,
1323.
1430.

N

coooo0000

MIN

265
253
250
243
219
. 240
. 310
. 296

©c0000000

MAX

398
375
383
372
404
424
. 466
. 460

MEAN

ocooo0o0000

00000000

STD

037
044
041
034
053
055
050
054

0CO0OODOOOO0O 00000000000

cooco00000

cov

270
130

174
179
217
212

110
148
159

cov

143
129
136
187
106
111
072
217
118
084
. 130

cov

109
137
124
107
159
156

145

119



aupnnipprsreeend]

ZINCTON

SNOW DENSITY STATISTICS (GM/CC)

LOC STA
41 1.0
41 2.0
41 3.0
41 4.0
41 5.0
41 6.0

RERBERERERHERED

ELEV

S53%.
6B6.
799.
884.
960.
1055.

N

SNOW DENSITY STATISTICS (6M/CC)
LOC STA

42 11.
42 12.
42 13.

SR ERAERRFRNRERRET

000000000000

ELEV

914.
1027.
1113
1247.
1402.
1439.
1615.
1753.
1859.
1957.
2030.
2149,

N

SNOW DENSITY STATISTICS (GM/CC)
LOC STA

H

w
cabDWRE
coowooo

ELEV

549.
628.
&98.
762.
832.
927.
1021.

N

POONDDO

3548 3¢ 3¢ 3t 3 3 38 3% 3¢ 38 4 3¢ 3 3+ S 3

MIN MAX MEAN STD cov
0.033 0.638 0.292 0.143 0.4%0
0.063 0.630 0.312 0.133 0.425
0.263 0.373 0.320 0.036 0.113
0.262 0.370 0.308 0.036 O0.123
0.268 0.397 0.336 0.042 0. 126
0.282 0.-408 0©0.355 0.043 0. 122
SANDON PrryTTeTE e a2l 1
MIN MAX MEAN STD cov
0.285 O0.424 0.341 O0.035 0.103
0.302 0.471 0.357 0.045 0.127
0.269 ©0.450 0©0.350 O©.045 0. 130
0.292 0.439 0.360 0.043 0. 119
0.3346 0.457 0.396 0.039 0.100
0.343 0.474 0.404 0.045 0.111
0.303 0.439 0.394 0.046 0.117
0.331 0.487 0.39%9 0.048 0.119
0.349 0.499 0.408 0.050 0.123
0.0 0.0 0.0 0.0 0.0
0.334 0.548 0.428 0. 067 0.156
0.333 0.507 O0.414 0.058 0. 140

KASLD FYYTISR2TITTL SR 2 2 2
MIN MAX MEAN STD cov
0.245 0.373 0.324 0.04% 0.152
0.241 0.379 0.303 0.046 0. 151
0.232 0.372 0.311 0.050 0. 162
0.245 0.386 0.332 0 048 0. 143
0.263 0.430 0.349 ©0.051 0. 147
0.296 O0.428 0.373 0.04% 0.130
0.311 0.416 0.3784 0.036 0.097
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aasaxnrarend]l FERNIE - SNOW VALLEY #s#sassssssass

SNOW DENSITY STATISTICS (6M/CC)

LOC STA ELEV N MIN MAX MEAN STD cov
51 1.0 1158B. 9. 0.202 0.465 0.342 0.081 0.236
51 2.0 1256. 10. 0.265 0.391 0.318 0.042 0.132
51 3.0 1387. 10. 0.284 0.430 0.349 0.049 0.140
51 4.0 1545. 9. 0.297 0.470 0.386 0.059 0.153
51 5.0 1576. Q. 0.329 0.510 0.416 0. .069 0. 167
51 6.0 1458 10. 0.357 0.496 0.412 0.041 0.100
51 7.0 1789 10. 0.342 0.506 0.429 0.061 O0.142
augunsanen52 KIMBERLY =~ NORTH STAR #3353 edees

SNOW DENSITY STATISTICS (GM/CC)

LOC STA ELEV N MIN MAX MEAN STD cov
$2 0.1 1045. i1 0.167 0.396 0.27¢ 0.060 0. 221%
52 1.0 1186 11, 0.202 0.330 0.276 0.047 0. 16%
52 2.0 1280. i2. 0.212 0.347 0.289 0.043 0.148
52 3.0 1362. 12. 0.205 0.332 0.283 0.045 0.158
52 4.0 1423 12. 0.192 0.366 0.288 0.052 0.179
52 5.0 1554 11. 0.221 0.361 0.304 0.043 0. 143
52 6.0 1é82. 12. 0.218 0.391 0.306 0.054 0.175
$2 7.0 1804. 12, 0.222 0.365 0.315 0.044 0.140

wuanaridntaitnS3 LAKE LOUISE  ®itdiedtdesestsrdtde it

SNOW DENSITY STATISTICS (GM/CC)

LOC STA ELEV N MIN MAX MEAN §TD cov
53 1.0 1542 12. 0.191 0.390 0.268 0.051 0. 191
53 2.0 1652 12. 0.213 0.340 0.262 0.042 0.162
53 3.0 1771, 12. 0.230 0.320 0.281 0.031 O.111
53 4.0 1920. 12. 0.215 ©0.330 0.271 ©0.037 0.135
53 5.0 2024. 12. 0.212 0.324 0.281 0.038 0.134
53 6.0 2137 10. 0.240 0.338 0.301 0.032 0.108
$3 7.0 2249. 12. 0.225 0.338 0.291 0.035 0.119
53 8.0 2339 6. 0.239 0.620 0.354 0.137 0.387
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pppurkenuassssb]l GROUSE MOUNTAIN #sssisdisaiidas

SNOW DENSITY STATISTICS (6M/CC)

LOC STA ELEV N MIN MAX MEAN 8TD cov

61 1.0 76. 11. 0.03& 0.433 0.190 0. 115 0. 609
61 2.0 189. 10. 0.100 0.263 0.159 0.048 0.300
&1 2.5 250. 8. 0.100 0.284 0.1&7 0.058 0.347
61 3.0 347. 8. 0.131 0.316 0.203 0.061 0.302
61 4.0 402. 9. 0.150 0.35% 0.243 0 066 0.271
61 6.0 878. 7. 0.400 0.515 O©0.468 0.041 0.088
6t 7.0 985. 8. 0.422 0.614 0.489 0.064 0.132
61 B.0 1042. 5 0.425 0.521 0. 481 0.037 0.076
&1 9.0 1097. 4. 0.457 0.519 0.488 0.026 ©0.053
61 10.0 1097 6. 0.451 0.560 0.515 0.042 0.082

sppppaaaaarannnd2 MOUNT SEYMOUR ssnstdsefddtitaiedss

SNOW DENSITY STATISTICS (GM/CC)

LOC STA ELEV N MIN MAX MEAN sTD

62 1.0 15. 11. 0.111 0.507 0.285 0.142 O
62 2.0 122. 11. 0.111 0.500 0.238 0.133 O.
62 3.0 329. 11. 0.052 0.330 0©0.220 0.086 O.
62 4.0 396. 10. 0.130 0.472 0.295 0.126 O.
&2 5.0 594 9. 0.138 0.452 0.332 0.114 O
b2 6.0 777. 10. 0.273 0.437 0.354 0.049 O
62 7.0 F60. 10. 0.362 0.784 0.458 0.121 O
&2 8.0 1052. 8. 0.443 0.837 0.534 0.130 O.
2 9.0 1067 9. 0.442 0.&48 0.528 0.067 O
62 10.0 1113, 3. 0.456 0.593 0.530 0.06% O.

saprannanannnntd HOLLYBURN MOUNTAIN #asafspasses

SNOwW DENSITY STATISTICS (6M/CC)

LOC STA ELEV N MIN MAX MEAN STD

&4 1.0C 13 4 0.150 0.340C 0.240 0.08%F O
&3 2.0 148. 4. 0.138 0.353 0.226 0.10C O.
&4 3.0 305. 4. 0.112 0.308 0.201 0. 092 O
4 4.0 44z. 3. 0.133 0.420 0.265 0©.145 0.
&4 5.0 640. 4. 0.270 0.4%% 0.355 0.087 O
64 6.0 732. 4. 0.250 0.527 0.397 0.124 O
&4 7.0 823. 3. 0.454 ©.519 0.491 0.033 0.
&4 B.0 914, 4. 0.470 0.514 0.494 0.019 O.
&4 9.0 1021 4. 0©.456 0.657 0.528 0.089 O.
64 10.0 1082. 1. 0.484 0.48B4 0.484 0.0 o]

cov

499
560
394
426
344
138
264
244
127
130

cov

370
Fy
457
548
244
312
068
03%
168
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