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CHAPTER 2

Meteorological Records

CLI MATE

The climate of the Ckanagan Basin is somewhat |ess continental than
the rest of the interior of the Province. The warmsumer with fairly | ow
hum dity as well as the relatively mld winters provide an attractive
environnment for agriculture and recreation. The typical climatic
condi tions of mmjor urban centres in the Okanagan Valley are shown in
Table 2.1. These are only a few of the climatic stations shown in Figure
2. 1.

Weat her Records

Qut of sone 80 stations in or adjacent to the Ckanagan Basin (Table
2.2a, b and c and Figure 2.1) there are 14 stations |ocated above the
average elevation of the Basin (3,900 feet) of which 11 have been in
operation during the last three years. Mst of these were established
for the study. Thus, while there appears to be adequate clinmatic coverage
at |lower elevations within the inhabited areas, there are only a few
stations at the higher elevations where orographic features cause a high
degree of variability in weather patterns,

The | ack of data above 3,900 feet where nost of the runoff originates
as snow nelt has been partially offset by the establishnment of snow
courses within the higher elevations of the basin by the British Col unbia
Wat er Resources Service (Table 2.3 and Figure 2.2). These snow courses
are sanpled during the winter nonths for snow water contents which
information is used in preparing Inflow forecasts to Ckanagan Lake. The
installation of standpi pe storage precipitati on gauges at a nunber of high
el evation climatic stations during the study will inmprove this network.

Evaporation data previously recorded only at Sunmerland has been
extended to other parts of the basin including sone of the higher
el evation sites and, in support of this, radiation and wi nd neasurenents
are now bei ng observed as indicated in Table 2.2a). Six additional Cass A
pans were introduced In 1971 and two tenporary experinental US X-5 pans
were placed on Myunt Kobau in 1972. Qher observations at sone sites
i ncluded sunshine, rainfall intensity and humdity. Wth m nor changes,
much of this enhanced network is expected to continue to add to the
growi ng data base revelant to the determination of water quantity in the
Basi n.
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TABLE 2.1

Representative Climatic Data, Okanaqan Valley - Taken in part fromB.C. Departnent of Agriculture

Publications entitled Agricultural Qutlook Conferences

1996.

Mean Mean ge?n 2ean Y JNean ?e?n i o i Set ‘ " Heag Growing

- | Annual |January uly nnua anuary uly ean Data ean Data ean egree eason
Station |Elevation|, . ip.|Precip-|Precip-|Temper-|Temper-|Temper-|Last Spring|First Fall|[Frost-free| Days | (Mean daily
jtatfon|itation|itation|ature ature | ature Frost Frost Period |42° F.|temp, 42° F)

ft. in. in. in. "F Fw SFi - - day - day

Salmon Arm 1660 21.0 - - 45 - - May 6 Oct. § 153 3391 199

Armstreng 1200 17.06 1.84 Ta13 44 21 66 May 23 Sept. 14 114 3063 194

Yernon »:

(Coldstream) 1582 15.22 1.58 1.06 45 22 67 May 6 Dect. 5 147 3248 200
Okanagan ‘

Centre 1140 13.38 1.39 0.95 48 27 68 * - - 134 - -
Kelowna 1520 12.09 1.06 0.78 47 26 68 May 12 Oct. 3 143 3442 200
¥cCulloch 4100 26.82 2.87 1.78 .37 16 56 . - - 20 - -
Summerland
(Research

Sta.) 1491 11,00 1.06 0.86 48 25 70 Apr. 24 Nov. 9 198 3756 212
Penticton :

(Rirport) 1140 11.32 1.08 0.89 48 27 68 May 7 Oct. 3 149 3530 217
Oliver 1008 10.7M 1.07 0.76 49 26 n May 3° Oct. 1 152 4021 226
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d i mat ol ogi cal

Stations -

Table 2.2(a)

Okanagan Basin and Adj oi ning Area

Active During All or a Portion of Period 1921-1973
Note: Stations Still Active Indicated by
Absence of Date at End of Record
Station Namo Latitude | Longitude | Elevation Poriod of Record Joserving Program
. » o . (feot) Brgan Ended
var | Mo, | Year| Mo,
Arawana 49 35 119 34 1,700 1976 12] 1971| 05| P,T.H,5.5/P
1971 s P.T,E.W.H.5,5/F
Armatrong s0 27 119 12 1,187 1043 o3f 1es1| 10| e.7
1032 04| 1969 o8| Pp,T
1969 12
Armstrong Mountainwview 50 28 119 07 1,520 1871 07| 1972} 05| P, T
Beaverdell a9 27 119 07 2,520 1225 | 09| 1939 | 10| P
1962 | 04 | 1967 | 10| P
1967 | 11 P,S
Bouleau Lake 50 17 19 55 d 500 18783 12 5/P
Carrs Landing 50 08 119 24 3,200 1568 03 E/P
Enderby 50 32 119 07 1,180 1908 | o7 |1927 | o7 | e,T
1971 | 03
Enderby Ashton Creek 50 33 118 5% 1,150 1965 | 08 T
Esperon Creek S0 04 1g 43 4,500 1970 ] 1) s/P
Falkiand Salmon River 50 28 119 22 1,500 1959 | 03 P,T
llﬂdlw 49 21 120 05 1,771 1922 04 | 1930 12 = o
1,720 1931 | o1 |1969 | o2 | P,T
1970 | 01 P.T
Isintok Mountain 49 34 119 58 6,300 1978 | 12 S/P
Joe Rich Creek 49 51 119 08 2,870 1928 | 09 1946 | 04 | P
1948 | © P,T
Eelowna Airport 49 S8 119 23 1,405 1953 | 0311959 | 07 | X
1960 or | 1961 10 x
. 1962 03 ] 1968 09 X
1968 | 10 |1973 | o3| p,T,I,X
1973 | o4 P,T,I,5,%
Kelowna Bridgo 49 53 119 30 1,130 1971 | 05 | 1973 | o8 | w,q
1973 03 w
Kelowna PCC 49 S2 118 29 1,134 1968 [ 09 (1968 [ 09 | ©
1965 | 12 P,T,I
Keremoos 49 13 119 S0 1,165 1920 | o3 |1929 | 12 | p,T
1931 | o1 | 1956 | 10| P,T
o 47 12 119 47 1,410 1956 | 11 P.T
Lusby Sigalet Road s0 22 118 46 1,800 1970 | 1k |1s72 | w0 | P
1972 | 11 P,T
Mabel Lake 50 23 118 47 1,310 1924 | o7 P
McCulloch 49 48 119 12 ,100 1923 | 11 |1935 | 12| p
1936 | oL (1967 | 10| P.T
1967 | 11 j1971 | o5 | P,T.S
1971 | o5 P,T,E.N,S
Mission Croek 49 57 118 S7 5,850 1970 | 12 F/P
Moumt Kobau Observatory 43 7 119 40 5,116 1966 05 | 1966 o5 T
1966 | ©5 (966 | 08 { P,T,R
i966 | 02 |1967 | oa | P,T,W,R
1967 | 09 |1972 | 08 | P,T,W,R,F/P
1972 | 06 P,T.E,W,R.P/P
Naramsta 49 3 119 3% 1,130 1971 | o4 P,T,E, W
New Penticton Reservolr 2 9 119 25 5,100 1970 | 11 5/P
Okanagan Centre 50 04 119 27 1,155 1925 | o3 J192s | 12| P
1926 01 | 1963 10 P.T
1,140 1963 | 10 P, T
Okanagan Falls 25 49 19 19 33 1,100 1870 | 11 P
Okanagan Mission 49 48 119 31 1,340 1970 [ 11 P
Oliver 49 10 119 34 1,008 1938 06 | 1954 12 T
1955 a1 1968 or P, T
49 o 119 33 1,000 1866 o7 P,T
Oliver STP (formeriy Oliver 2} { 49 11 119 33 997 1924 | o1 124 | 12 | B,T
4 1925 Ol | 1936 or P, T,5
1936 | OB |1938 | O3 | P, T
1938 | o4 |1041 | 22| P.T.S
1942 | 01 | 1954 12] p.S
1955 | ot |to71 | 12 | P,T.S
7z ( a1 {1972 | 4 | P.T.M,S
1972 | o4 P,T,1,H,8
Ozoyocos 49 03 119 26 950 1918 e (1921 05 P
49 01 k19 28 213 1924 a3 | 1927 05 P, T
49 02 119 30 230 1938 | o1 {1938 | o1 | P,T s
1938 @8 [ 1039 o4 P,T
1u4a0 a4 | 1940 05 r.T
1942 | 04 | 1942 os | P, T
1943 a4 [ 1943 (433 Pr,T
1954 | 04 1094 | 05 | P,T
1954 | o4 |1961 | or | P,T
49 072 119 2 1,000 1961 GE | 1962 11 rT
49 04 119 31 1,025 1962 | 11 rT
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Table 2.2(a) (cont.)

Usoyuos West 49 02 119 29 1,030 1962 | pafl19e| o5 | P.T
49 02 119 28 1,0 1970 o6 | 1971 1 r,T
1,045 171 | 1 P, T
Oyama S0 06 119 22 1,300 196s | 06 P.T
Peachland 49 45 119 45 1,250 1970 | 0311973 | 0o | P,T
49 4o 119 45 1,390 1971 07 r,T
Peachland Brends Mines 43 52 120 oo 4,790 1968 o3 | 1970 ] 0B P,T
4,800 1970 05 | 1370 10 P.T
1870 | 10| i%70 | 1L | P,T,F/P
1970 | 12|1871 | 06 | P,T,5,F/P
1970 | o7 | 1972 | 99 | P,T,E,W,H,5,FP/P
1972 | 08 21,05, PP
Peoachland CNR Dock 49 45 119 45 1,130 1971 07 | 1971 10 L]
Penticton Airpert 49 28 119 3s 1,121 1941 04 | 1944 06 P,T,X
1944 07 | 1959 o7 P, T,N, X
1959 08 [ 1971 o9 P,T,X
1971 | 1o |1873 | 04 | p,T,1,5,X%
1273 | oS P,T,1,E,W,5,X
Pripceton Airport 43 28 120 31 2,283 1936 11 | 1938 02 Pt X
1938 [ 03 [ 1966 [ 09 [ P,T,W,X
1966 | 10 | 1969 | 01 | P,T,X
1969 02 P,T,N,X
Princeton ENE 49 32 120 25 3,200 1971 | 11 P
Richland 50 13 118 30 2,350 1962 06 2T
Salwon Arm 50 42 119 14 1,660 1911 | o7 | 1936 | 07 | P,T,S
1936 B | 1938 03 r,T
1938 | 04 | 1964 | 05 | P,T,S
1964 | 06 P,i,1,8
Salwon Arm 2 50 41 118 17 1,200 1950 | 04 | 1962 | O7 | P,T
1,300 1962 | 08 P,T
Shuswap Falls S0 18 118 4p 1,450 1930 | 01 1949 | 02 | P
1950 | 05 [I96d | 11 | P
1964 | 12 P,T
Summer land CDA 49 34 119 39 1,491 1919 | 11 [ 1925 | 07 | P,T.W,S
1925 | 08 | 1926 | 12 | P,T,S
1927 | or (1936 | ©7 | P,T,N,5
1936 | 08 | 1938 | 03 | P,T,5
1938 | o3 | 1941 | 06 | P,T,W,S
1941 | 07 | 1955 | O3 | P,T,S
1855 § 04 11955 | 04 | P,T,S5,R
1955 | 05 {1958 | 03 | P,T.1.5,R
% 1958 | o4 |1971 | 05 | P,T,.1,E,N,5,R
1971 | 06 P,T,1,E,W,5,R,
Trapping Creek 49 39 118 57 3,800 1966 | 06 F/P
Vasesux Creek 49 15 119 19 3,8p0 1970 11 s/P
Venner Meadows 4% 17 119 20 4,600 1971 | o1 S/P
Vernon Coldstream Ranch 50 14 119 12 1,582 1901 ol P.T
Vernon Silver Star Lodgo 50 22 119 04 5,300 1970 | o7 | 1970 11 P, T
1970 { 12 (19?2 { 04 | P,T7,5,5/P
1972 | o4 11973 | 06 | s/P
Vernon Southwest 50 1s 119 19 1,300 1966 o4 | 1967 04 P, T.5
50 14 119 19 1,180 1967 05 | 1971 03 P,T.S
1971 { od (1973 | 0 | P, T,E N5
Vernon Swalwell Lake 50 03 119 15 4,450 1970 | 12 s/r
Veranon Upper Alr 50 14 119 17 1,821 1971 | 10 | 1872 | O3 | P,T W, X
1972 | 04 P,T, 1,0, X
Wostwold 50 29 119 45 2,025 1921 | 05 | 1864 | 02 | P,T
50 28 113 45 2,020 1964 [ 2] P.T
Winfield Wocd Lake S0 03 119 23 1,500 1969 | 05 | 1971 | 09 | P

- 4T

XODW Tsm

F/ P.

NSTRUMENTATI ON CCDE FOR TABLE

Precipitation (daily measurenment by AES standard

rai ngauge) .

Tenperature (daily maxi mum and mini num neasured in a

St evenson screen).

Intensity of rainfall

rai ngauge) .

Evaporation (C ass A evaporation pan).

Wnd (recording anenmoneter or wind-run totalizer).

Hum dity (based on wet and dry bulb tenperatures or

hydr ograph measurenents).

Sunshi ne (Canpbel | - St okes sunshi ne recorder).

Radi ati on (insolation nmeasured by pyrhelioneter).

Net radi ation (neasured by a net radioneter).

Hourly avi ati on weather reports including pressure,
weat her and

(tipping-bucket recording

wi nd, tenperature, humdity, visibility,

cl oud.

Fi scher and Porter digital recording precipitation
gauge.

St andpi pe storage precipitation gauge.
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dinmtol ogi ca

Stations -

Tabl e 2.2(b)

Ckanagan Basin and Adj oi ni ng Area

Active During A

or a Portion of the Period 1921-1970

But Closed Prior to Start of Study

Statlon Name Latitude| Longitude | Elevation Period of Record Observing Program
. ¥ * ] (£eer) Hogan Inded
car [ Mo. [ Year | Mo.
Adra 49 44 119 35 3,289 1928 09] 1753 | 08 P
Alvaston 50 03 119 27 1,330 1915 | pe) 1921 12 rnT
1923 | 1] 1933 12 P,T
Apex Hountain Lodge 49 23 119 15 6,100 1965 06( 1966 | 1D P,T
*Armstrong s¢ 27 119 12 1,187 1913 ] 03] 1931 | 10 P, T
19352 | 04| i969( 08 P,T
Armstrong Grandview 50 24 iie 17 1,650 1959 | 03| 1960 | 06 P
Armstrong Grandview Flats| 50 24 119 17 1,600 1948 | 01| 1953 | @2 P, T
Bankier 49 43 120 14 3,600 1954 | 08| 1959 | 07 P, T
Big White Mountaln Lodge 49 44 118 56 6,050 1965 | 01 { 1968 | 06 P.T
Bridesville 49 02 119 09 3,490 1957 | 06| t9sl | o7 P.T
1962 ] 04 ¥965 | 02 P
Carnd 49 30 119 05 4,084 1524 | o1 | 19257 o8 P
1839 1 o1} 1956 | 10 P TN, X
1856 | 10| 1958 | 01 P, T.N
1858 | 02| 1963 | 01 P, TN, X
1963 | 02| 1965 [ 03 2T
1963 | 04| 1969 | 03 P,T,1
Cherryville 50 14 118 35 2,180 1959 | 04| 1961 [ o8 PT
Chute Lake 47 44 119 3 3,916 1928 | 09| 1944 | 04 P
1944 | 05| 1961 | D9 P,T
49 41 119 32 1,916 1961 | 11 ] 1962 | 10 P,T
Nowunt ain 49 18 | 120 34 3,946 1938 | 10| 1946 | 06 P, T.X
*Enderby 50 32 g 07 1,180 1909 | 07| 1927 | 07 P,T
Enderby Valecairn F 50 32 119 10 1,100 1%66 | 02| (967 { @3 P
Falkland . 50 30 119 33 1,929 1924 | ol | 1931 | 04 P
Glenemna ’ 50 22 119 19 - Iszi | ©02{ 1925 | 02 P,T
Hediey NP Mine 49 20 | 113 s9 4,500 (1339 | o2 1955 | 05 P,T
Kelowna 49 54 119 28 1,160 J302 | 05 ) 1962 | 09 r,T
Kelosma Alrport 49 53 119 24 1,400 1950 | o6 | 1951 | 01 L4
Kelowns Bankhead 49 54 118 18 - 1916 | 0z]1921 | 12 r,T
1923 | 01 | 1931 | 06 P,T
Kelowna Bowes Street 49 55 e 23 1,150 1961 | 08 | 1965 | 11 | % )
Kelowna COA 48 50 19 25 1,580 1950 [ 01 | 1958 ( 05 ?.T
49 52 119 25 1,590 1958 | 05 ) 1970 | 04 r,T
Kelowna Lakeview 49 51 119 34 1,400 1952 | 05| 1960 | 12 T
Keromeas 2 43 13 113 50 1,361 1924 | 01 ) 1943 | 09 P
keremeos West 49 13 119 50 1,365 1962 | 08 | 1966 | D6 P
Kirton 43 40 113 57 2,900 1928 | 09 | 1933 | 12 P
1934 | 05) 1962 | 04 P
Lumby 50 14 113 S8 1,700 1959 | 03 | 1967 | 12 P, T :
Naramata 49 37 i19 36 1,200 1924 { 0111936 | 12 F.T
Okanagan Fails L 49 21 13 32 1,650 1965 | 06 | 1968 | 09 ]
0liver Airport 49 11 119 34 995 1936 | 12| 1937 | 09 X
1938 | 06 | 1938 | 06 X
Oliver East 45 11 11p 32 1,100 1962 | 08 | 1967 | 02 P
Osoyoos East 49 01 119 26 1,080 1962 | 08 | 1964 | OB [ 4
Osproy Lake 49 42 itzo 11 3,606 1928 | 09| 1935 | 10 P
Peachland Trepanier Creck | 49 47 119 50 1,800 1924 [ 10 | 1945 ( 05 P
Penticton s 7 122 56 1,140 1207 | o4 J 1941 | O3 P,T
962 { 03 }19s5 | p9 P
- Penticton Sewage Plant 49 30 119 3¢ 1,129 1953 | 03 | 1054 | 09 1
1954 | 10 ] 1955 10 P
1956 | 03 | 1967 | 02 Pt
1967 | 03 | 1968 | O& { ¥
1968 | 06 | 1989 { 11 Pl
Princeton 9 26 120 39 2,075 1901 | o1 1942 | 08 PT
Rutland Mission Creek 49 58 iy 3,000 1926 | 01 (1935 | o9 P
1935 | 10 | 1947 | 10 P, T
Summerland 49 36 119 40 1,100 1908 | 05 | 1923 | 06 2,T,5
Summoriand CDA EL 49 34 e 3 1,135 1049 | 06| 1953 | 12 [ 4
1954 | 01 § [90d op P.T
Vernon 50 15 Ite 15 1,383 1819 | 121920 | 03 P,T,X
1920 | 04 | 1935 | OF rT.S5.X
1936 | 08 | 1934 | 03 P,T,X
1958 { o+ | 1955 } 03 P.T,5,%
1955 | 0d | 1969 a4 P,I.5
¥ernon X 50 17 19 15 1,700 1960 T 04 [ 1% | 03 P,T,5
waods Lako 50 03 e 27 320 1915 | Ov | 1939 | 01 P.T
ctivated - See Table 2.2(a)

*Rea
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Table 2.2(c

Cimatological Stations Re-activated, Installed or
Upgr aded for the Study

Name Elevation
(ft. above MSL) Instrumentation

Apex Mountain Lodge 6200 P,T.0.S/T
Arawana 1700 P, T,E,N,H,5,5/p
Armstrong 1200 P,T
Armstrong Mountainview 1520 P,T
Boulecau Lake 4500 5/
Enderby 1160 P,T
Esperon Creek 4600 S/p
Isintok Microwave 6300 S/P
Kelowna A 13€8 g, (P,T,I,W,H,X)
Kelowna Bridge 1150 W,Q
Lunby 1670 P,T
Lumby Sigalet Road 1800 P
McCullock 4100 E,W,(P,T,5)
Mission Creek 5850 T,W,H,F/P
Naramata 113G P,T,E,W
New Penticton Reservoir 5100 S/P

| _Okanapan Falls 25 1100 P, T
Okanagan Mission 1340 P
Peachland 1250 P,T
Peachland Brenda Mines 4790 E,W,H,5,F/P,(P,T)
Peachland Marina 1135 W
Summerland COA 1491 Q, (P, T,I,E,W,S,R)
Vaseux Creek 3800 S/p
Venner Meadows 4600 S/P
Vernon Silver Star 5300 P,T.H,5.5/P
Vernon SW 1200 E,W,H,(P,T,S)
Vernon Swalwell Lake 4450 S/P
Vernon Upper Alr 1830 P,T,L,W
Winfield 1650 P,T

Instrumentation prior to augnentation in brackets.

P. Precipitation (daily neasurenment by AES standard rai ngauge).

Tenperature (daily maxi mum and ni ni num measured in Stevenson
screen).

Intensity of rainfall (tipping-buck recording raingauge).
Evaporation (Cl ass A evaporation pan).
Wnd (recording anenonmeter or wind-run totalizer).

Hum dity (based on wet and dry bul b tenperatures or hygr ogr aph
neasur ement s) .

Sunshi ne (Canpbel | - St okes sunshi ne recorder).
Radi ati on (insol ation nmeasured by pyrhelioneter).

-

Ism-

Net radi ation (nmeasured by a net radioneter).

X0 3 v

Hourly aviati on weat her reports including pressure, wnd,
tenperature, humdity, visibility, weather and cl oud.

F/P. Fischer and Porter digital recording precipitation gauge.

S/ P. Standpi pe storage precipitation gauge.
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2.

1.

ACTI VE SNOW COURSES -

TABLE 2.3

OKANAGAN BASI N AND SURROUNDI NG AREA

NUMBER NAME LATITUDE LONGITUDE ELEVATION RECORD
: - : (feet) BEGAN
156 Mount Kobau 49 07 119 41 5,950 1966
105 st rse Mountai 49 17 120 08 6,300 1960
47 Nickel Plate 49 | 23 | 120 02 6,200 1949
152 Isintok Lake 49 | -33 119 58 5,510 1965
3 Trout Creek 49 q4 120 11 4,700 1935
3A Summerland Reservoir 49 | 49 | 120 01 4,200 1935
193 Brenda Mine 49 53 120 0o 4,800 1969
70 Hhiterocks Mountain 50 01 119 45 6,000 1953
162 Esperaon Cr. Upper) 50 05 119 45 5,400 1966
163 Espero . ddle) 50 | 04 | 119 42 4,700 1966
164 Esperon Cr. (Lower) 50| 04 | 119 40 4,400 1966
234 Bouleau Lake 50 ] 17 | 119 39 4,580 1971
3] Bouleau Creek 50 16 119 35 5,000 1947
130 Enderby 50 | 39 ii8 55 6,250 1963
9] Park Mountain 50 27 118 36 6,200 1958
48A Monashee Pass 50 | 05 | 118 30 4,500 1949
99 Silver Star Mountain 50 22 119 03 6,050 1959
6A Aberdeen lake 50 09 119 03 4,300 1939
203 Oyama Lake 50 07 119 17 4,400 1969
168 Carrs Landing (Upper) 50 | 08 | 119 24 3,200 1967
55 Postill Lake 50 | 00 | 119 14 4,500 1950
5 Graystoke Lake 49 59 118 52 5,950 1935
5A Mission Creek 49 57 118 55 5,850 1937
4 MeCulloch 49 47 | 119 12 4,200 1935
183 New Penticton Res. No. 2 49 38 119 25 5,225 1967
233 Vaseux Creek 49 | 17 119 20 4,600 1871
154 Big White Mountain a9 43 118 56 5,500 1966
165 Trapping Cr. (Upper) 49 | 40 | 118 55 4,450 1966
166 Trapping Cr. (Lower) 49 | 33 | 119 03 3,050 1966
126 Carmi 49 30 119 05 4,100 1963

2 Precipitation

The Okanagan Basin lies in a zone of transition between the wet

coast a

conti nent al
precipitation.
the rainfall

climate with its w nter

and snow- f al

regine of the area

In addition,

maxi mum of precipitation and the truly
climates further to the east with their strong sumer peak in

The effects of strong topographic relief are well
t he

mar ked in

consi derabl e north-south extent of the watershed results in significant

| atitudi na

Table 2.4 and Figure 2.3.

variation even within the valley bottomas is evident from

On the large scale the Coast and Cascade Muntai ns cast a rai n-shadow

over the entire Basin.
i nches are common on the western slopes of the coasta

Annual

precipitation totals well
nmount ai ns.

in excess of 100

Sone of

the driest parts of British Qolunbia, including the southern Ckanagan Valley, lie just
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TABLE 2.4

Mean Precipitation Statistics (1941 - 70 Normals )
Osoyous Oliver 2 Penticton A Kelowna Vernon Armstrong Jze il.:t:h McCullock
TEL
Elevation
(ft. above MSL) 1070 997" 1121 1160 1383 1200 2870 4100
Mean Annual
Precipitation (In.) 13.47 (8) 12.00 (1)  11.66 (1)  12.00 (8) 15.23 (8) 17.63 (2) 22.89 (2) 27.14 (1)
Mean Annual
Ruinfall (In.) 10.76 (8)  5.39 (1) 9.14 (1) 8.51 (8) 10.95 (8) 12.31 (2) 15.57 (2) 12.63 (1)
Hean Annual
Snowfall (In.) 27.1 (8)  26.0 (1) 27.2 (1) 34.9 (8) 42.8 (8) 53.0 (2) 72.7 (2) . 145.1 (1)
Ko. of Days with ’ i
Mezsuresble Precip, 86 (4) 79 (2 100 (1) 105 (3) 118 (4) 97 (2) 120 (2) 136 (1)
No. of Days with _
Measureable Rain 68 (4) 63 (1) 77 () 83 (3) 84 (4) 70 (2) 78 (2) 65 (1)
No. of Days with
Messureable Snow 19 (4) 19 (2) 28 (1) 22 (3) 35 (4) 27 (2) 46 (2) 74 (1)
Summer Month with JUNE JUKE JUNE AUGUST JUNE JUNE JUKE JUNE
Createst Precip.
and Mean Amount 1.44 (B) 1.25 (1) 1.40 (1) 1,03 (8) 1.49 (8) 1.66 (2) 2.49 (2) 2.28 (1)
Winter Month with  °DECEMBER  DECEMBER JANUARY ~ DECEMBER  DECEMBER  DECEMBER  DECEMBER  DECEMBER
Createst Precip.
and Mean Amount 1.80 (8)  1.41 () 1.24 (1) 1.58 (8) 2.06 (8) 2.34 (2) 2.44 (2) 3.16 (1)
Month with Minimm  SEPTEMBER  SEPTEMBER MARCH APRIL MARCH MARCH  FEBRUARY APRIL
Precipitation and
Mean Amount 0.61 (8) 0.63 (1) 0.65 (1) 0.64 (8) 0.75 (8) 0.90 (2) 1.42 (2) 1.85 (1)
CODE FOR TYPE OF NORMAL

30 years between 1941 and 1970.

25 to 29 years between 1941 and 1970.

20 to 24 years between 1941 and 1970.

IS to 19 years between 1941 and 1970.

10 to 14 years between 1941 and 1970.

© NGO RE®DbE

Less than 10 years.
Conbi ned data from 2 or
Adjusted to full
Esti mat ed.
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to the east of these sane nountain barriers. This rain-shadow is nost
strongly felt in the southwestern portions of the Basin. To the north
and east the effects of the coastal barrier dimnishes and the upslope
ef fects of the Ckana-gan H ghl ands and Monashee Mountains begin to
augment precipitation.

On a nore local basis individual ridiges and ranges nay markedly
affect the spatial distribution of precipitation over any given sub-
basin. Factors such as elevation, distance fromand hei ght of upstream
mountain barriers and the cunul ati ve effects of several such barriers
all influence the patterns of accurul ation of precipitation over the
wat er shed. Mdel s have been devel oped during the study (see Technica
Suppl enent 2) which relate the spatial distribution of precipitation to
such topographic factors

In the spatial distribution of nmean annual precipitation the over-
riding influence of elevation is at once evident. Average precipitation
at valley bottomis generally between 10 and 15 inches in the south and
15 to 20 inches in the north. By way of contrast the ridges surrounding
the wat ershed receive 25 to 35 inches. |In fact some of the higher
terrain bordering the basin to the east is estimated to receive a tota
of 35 to 40 inches annually. These figures reveal not only the direct
effect of elevation but also the superinposed increase fromthe dry
southwest to the relatively nuch wetter northeastern portions of the
wat ershed. The tenporal distribution of the mean annual precipitation
reflects the influences of neighbouring climatic regions. Both a coasta
wi nter peak and a continental sunmer peak occur, each of nearly the sane
intensity. The nonth by nonth variations for Vernon are presented in
Figure 2.4 as an exanple. Al though many diverse situations occur, these
two nmaxi ma can be related to the domi nant atnospheric circul ation
patterns during those seasons.

In winter either Decenber or January is nornally the nonth of
heavi est precipitation. At nmost locations this is also the annual peak
During that season a predom nantly southwesterly flow of Pacific air
streans overhead. Cccluded naritime weat her systens are directed across
the coastal barrier to the interior. The noist maritime air aloft
rel eases precipitation which nmay fall through residual cool interior air
masses in the formof snow, or, if warnmer maritime air has scoured out
the valley, rain may fall at |lower elevations even in md-winter. An
additional contribution to winter precipitations cones fromdisturbances
wi thin col der airmasses, nost commonly noving along the Arctic front.

In sumrer June is nornally wetter than its neighbouring nonths.
Mich of this precipitation is the result of heavy showers triggered by
the passage of weak frontal disturbances. Expansion of the Pacific
anti cycl one towards
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the Gulf of Alaska results in predom nant northwesterly w nds over nuch
of B.C. during summer nonths. Thus, unstable air nmasses nmove in fromthe
nort hwest follow ng frontal passages. Strong heating fromthe warnmed

| and surface releases this instability in the formof convective showers
or thunderstormns.

During the early sumrer migratory, non-frontal "cold | ows"
occasional ly pass through southern B.C. fromthe northwest, west or
sout hwest. Such storms may produce periods of several days of gl oony.
Showery weat her, sonetinmes with significant periods of heavy rainfall
before noving to the east of the region.

Spring and the period frommd-sumer to fall mark the | ow points on
the distribution of annual precipitation. Either March or April is
normal ly the nmonth of |east precipitation, and, over nuch of the basin
is also the driest nonth of the year. The exception is the southern tip
of the watershed, where Septenber is the driest month. The fall mi ni mum
is | ess pronounced el sewhere and may consist of a md-sumer plus a late
fall dip in the curve (for exanple, see Figure 2.4).

Table 2.4 summari zes nmuch of the preceding discussion and shows
clearly sone interesting aspects of the north-south gradients along the
valley as well as the marked changes up the slopes to the east. Most
striking is the increase in snowfall amounts froma | ow of 25 to 30
i nches south of Penticton to 45 to 55 inches north of Vernon even though
station el evations increase only slightly. Simlarly, the nunber of days

with measurable snowfall increases fromabout 20 in the south to about
30 north of Penticton. Data for MCulloch (4,100 feet elevation) revea
the even nore dramatic effects of elevation. It snows on an average of

74 days per year there, resulting in 145 inches of snowfall.
Snow Cour ses

The Okanagan River is a typical interior river which receives the ngjor
portion of its runoff during April to July inclusive fromsnow nelt
within the 4,000 to 7,000 foot elevation band outlined in Figure 2.6
This snow accurmul ates during the winter nonths increasing in density and
usually in depth until it reaches the "ripened" stage near the end of
April on into May.

The average water equivalent in inches for two typical snow courses
namely M ssion Creek and McCul |l och are shown in Figure 2.6 for the
period February through June.

At the 6,000 foot level as represented by the M ssion Creek course very
little of the winter's accumul ated snow pack (Novenber through to March)
nelts while at the | ower elevations at or bel ow 4,000 feet as indicated
by the McCull och sanpling winter tenperature variations can result in
early nelt.
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Moreover, as indicated in the precipitation analysis there are areas
wher e topography influences the spatial distribution of snowfall such as
the rain-shadow area In the southwestern portion of the Basin. There the
Trout Creek Course (elevation 4,700 feet) and the Munt Kabau Course
(el evation 5,950 feet) have | ower water equival ents than would be
expected for their elevations.

April 1 nean water equivalents for a number of |ong-term snow
courses have been plotted in Figure 2.7 against their respective
el evation while Appendix B. details the fluctuation in snow water
equi val ents throughout the winter for sel ected snow courses as
determ ned from snow surveys.

In general, the Valley floor is free of snow by md March up to
el evation 3,500 extending up to the 6,000 foot range by My 1.

Tenperature

The tenmperature regi ne of the Ckanagan Valley is best described as
being of the mld continental type. |In the valley summers are warmw th
hot days but cool and sonetines cold nights. Wnters, while often cold,
are nmuch less extrene than is the case in areas to the north and east,
whi ch have nore pronounced continental climates. The uplands are
consi derably cool er than valley sites but do not experience the very |ow
extremes conmon to nore northerly locations with simlar nmean tenperature
di stributions.

The variation of mean nonthly tenperatures in several distinct
British Colunbia regions are displayed in Figure 2.8. Kel owna and
McCul | och are representative of the Ckanagan Vall ey and Ckanagan
H ghl ands, respectively. -Victoria and Prince CGeorge represent the coasta
and continental extremes for conparison with the Ckanagan curves. The
increase in annual range fromVictoria (24.2°F) to Kelowna (42.8°F) is the
result of much mlder winters on the coast coupled with warnmer sunmers in
the Okanagan Valley. The strong control O elevation is evident in Figure
2.8. MCulloch (4,100 feet) has a nmean annual tenperature slightly bel ow
that of Prince George, which is located alnost 300 nmiles to the north at
just over 2,000 feet in elevation. Sumers are slightly cooler at
McCul | och but winters are | ess severe than those at Prince George
(absolute mninma of -43°F and -58°F respectively).

Mean daily maxi mumtenperatures in the Ckanagan cover a w der annua
range than do the nean tenperatures depicted In Figure 2.8. This is due
to the larger daily range in summer. |n Kel owna, nean maxi mum
tenmperatures vary from31.4°F in January to 82.4°F in July (i.e. a spread
of 51.0°F). Thus, about one-third of m d-sumer days are tropical in
nature (maxi mumtenperature ¢ 86°F) and thaws occur at valley bottom on
about half of days in January, at the coldest tinme of year.
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Table 2.5 illustrates the gradual decrease in tenperature from south
to north along the valley bottomand the nore sharply declining
tenperatures encountered on the steeply rising terrain to the east. Man
annual tenperatures near 50°F at valley bottomjust north of the U S
border rank anpng the highest in Canada. These values slowy drop to
about 47 degrees near Ckanagan Lake and to 45 degrees in northern
sections of the valley. Joe Rich Creek (2,870 feet) averages |ess than
40°F and McCul l och (4,100 feet) only 36.6°F. Simlar trends are apparent
in nost other paraneters listed in Table 2.5.

Absol ute extrenes of tenperature are strongly dependent on the | oca
measurenent site. In general terns, valley |ocations have all exceeded
100 degrees. A high of 111°F was recorded at a site in AQiver with an
el evation of 997 feet. Even upland stations have recorded val ues cl ose
to 100 degrees. At the opposite end of the scal e absolute m ni num
readi ngs vary fromthe range of -15 to -25 degrees in the south to val ues
in the range of -30 to -45 degrees in the north. A minimmof -47°F has
been reported at Joe Rich Creek. These values indicate the wi de range of
t enper at ures possi bl e over the Ckanagan Watershed

The |l owest minima and spells of col dest weather are brought by
i nvasi ons of continental arctic air. This cold dense air frequently
spills across the Rockies into the Central Interior of British Colunbia,
but much less frequently reaches the nore protected Okanagan region.
Wien it does its route can nornmally be followed as it plunges southward
across the central plateau and along the Fraser River. It then pushes
eastward up the tributary system of the Thonpson, finally being deflected
sout hward by the barrier of the Mnashee Muntains into the Ckanagan
Valley. The hottest spells in sumer occur when a southerly circulation
brings hot, dry continental tropical air into the region fromthe sun-
baked pl ateaus of the western United States.

W nd

Surface winds in the Ckanagan Basin are controlled by three major
factors. These include the |arge-scale wind patterns in the atnobsphere
above the area, the configurations of regional and | ocal topography and
the presence of large |lakes in the valley. These factors often interact
in conpl ex ways, although the overiding influence of the north-south
orientation of the main valley on nean winds is very evident. The |ake-
land thermal contrast is also promnent in the diurinal variations of
wi nd near |arger |akes.

Mean at nospheric circulation at ridge top el evati ons goes through a wel
nmar ked annual cycle as discussed earlier in connection with the nean precipi-
tation regine. Wnter southwesterlies are strongest, averaging 15 to 20 niles
per hour. Northwesterly winds are domnant in summer but with average speeds
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Table 2.5
Mean Tenperature for Selected Stations in kanagan Basin (1941-1970 Nor mal s)

Oscyoos Oliver Ponticton A | Kolowna Vernon | Armstrong | Joe Rich Croek | McCullock
Elevation
(ft. above MSL) 1070 1002 1121 1166 1383 1200 2870 4100
Mean Daily Temp.
for the Year 49.7 (4)] 482 (1) | 47.9 (1) 47.2 (3) | 46,9 (4) | 44.7 (1) 39.7 (3) 36.6 (1)
Mean Daily
Maximm Temp. 58.8 (4) 60.0 (1) 58.2 (1) 57.1 (3) | S55.8 (4) | 56.2 (1) 52.5 (3) 49.1 (1)
Mcan Daily
Minioum Temp, 40.5 (4)] 36.4 (1)] 37.5 () 37.2 (3) | 36.9 (4) | 33.2 (1) 26.8 (3) 24,0 (1)
Groatest Temsp. 101 109 105 102 104 105 9 98
Lowest Temp. =14 ~23 -17 -24 =31 =44 -47 -43
? of Years of Record| 17 34 30 62 45 56 23 54
P of Days with Frost 114 (4) 146 (1) 130 (1) 137 (3) | 139 (4) 169 (2) 227 (3) 257 (2)
Mean July Temp. 71.2 (4) B69.6 (1) 68.2 (1) 68.5 (3) | 68.3 (4) | 66.6 (1) 58.9 (3) 56.0 (1)
Mean January Teap. 27,0 () 25.6 (1) | 26.7 (1) | 25.7 (3)| 21.2 (a)| 20.4 (1) 17.2 (3) 16.0 (1)
Moan Annual Range 4.8 () Mo)| aas ) 2.8 (3)| 47.1 (9| 46.2 (1) 41.7 (3) 40.0 (1)

Al tenperatures in °F

CODE FOR TYPE OF NORMAL

30 years between 1941 and 1970.

25 to 29 years between 1941 and 1970.
20 to 24 years between 1941 and 1970.
15 to 19 years between 1941 and 1970.
10 to 14 years between 1941 and 1970.
Less than 10 years.

Conbi ned data from 2 or nore stations.
Adjusted to full 30 year period.

Esti mat ed.

© o NG A WDE
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of only 8 to 12 mles per hour. Mean winds during the transitional spring
and fall periods are westerly with speeds m dway between the two extrenes.

These at nospheric winds are channeled by the terrain and interact
with local circulations produced by heating and cooling to create the

winds that are observed at ground level. As one woul d expect, w nds
bl owi ng up and down the main north-south valley strongly dom nate the
statistics. This is particularly well illustrated by the mean annual w nd

rose for Penticton Airport (Figure 2.9). North and south winds are

equal Iy common and i f sout h-sout heast and north-northwest directions are

i ncl uded al nost 70% of hours with winds are accounted for. The generally
sheltered position of |ocations at the bottomof a deep valley is
illustrated by the relatively high percentage of calnms (21%. These reach
their peak frequency during Septenber and Cctober when stagnant high
pressure patterns dom nate the weat her.

The mean annual regine presented in Figure 2.9 is inreality
conposed of two well marked and opposite seasonal patterns. Table 2.6
presents nonth by nmonth statistics which clarify these seasonal
differences. In summer the upper air circulation is fromthe northwest.
The sun-baked | and surface is warmer than the deep | akes with their
relatively slower response to the seasonal warmup. Thus the situation
favours a wel |l defined | ake-breeze circulation in which air rises over the
warm | and, sinks over the cooler water and flows fromnorth to south at
Penticton. In fact, over 60%of hours with winds are accounted, for when
frequencies fromthe north and northwest are added. Such winds tend to
dimnish to near calmafter sunset with the cutoff of the solar energy
required to drive the circul ation.

In winter a stronger upper circulation flows fromthe southwest. In
addition, the land surface is now cool er than the generally open waters of
Ckanagan Lake, a situation which favours a | and breeze or southerly w nds
at Penticton. Thus, during winter the frequency of south or south-
sout heast winds clinbs to 60%of hours with wind while the conparable
frequency of northerly winds drops to nearly 10% Mean speeds reach their
peak at this time of year attaining 15 to 18 miles per hour.

Al t hough Penticton has been singled out in the above di scussion, the
overall wind regine will be simlar at nost valley bottoml ocations near
Ckanagan Lake. At locations sonewhat renoved fromthe | ake the overall up

and down valley winds will still domnate the nean wi nd regi me: however,
the | ake-breeze circul ation may be replaced by | ocal drai nage wi nds com ng
down the steep side-slopes into the main valley. In a typical case, the

sl opes west of Ckanagan Lake cool rapidly after sunset. A thin |ayer of
relatively denser air cooled by contact then gravitates down the drai nage
pattern nuch as woul d
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Table 2.6
Wnd Direction and Velocities at Penticton Airport
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Table 2.7
C oud and Sunshi ne at Gkanagan Vall ey Stations
Apr.
57
30
96

67
140

Mar.

S
Feb.
76
2z

.4
22

58

18
As the |lower valley bottomfills with the cool

gusty surge of katabatic wind gives way to the calm

|l ocated 3 mles south of town

Jan.
8.3
47

a1

Maxi mum Qbserved Gust Speed
Pr obabl e Maxi mum CGust for
Maxi mum Hour |y Speed

I nformati on

d
is

nort h-south vall ey.
mles to the east and 1 nile to the west.

Station
Ai rport

Mean Humidity,
flow ng water.

Mean Relptivo humldity (%)
(Penticton A)
(Penticton A)

Mean Cloud Amount ftenths)
(Penticton A)

Mean Liours of Brighe Sunshine
{Summerland CDA)
the brief,

Mean Mixing Ratio (gr/1b)
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within the cool air itself. In such areas a nore gentle circulation
nmoves up the warnmed tributary valleys by day.

Wnds in the uplands are | ess strongly doninated by topography
than those In the deeply Indented valleys and therefore are nore
free to foll ow atnospheric circul ations. However, the frictlonal
effect of the forest highlands produces surface wi nd speeds nuch
reduced fromthose in the free atnosphere and not greatly different
fromthose in the valley. Isolated peaks or nore exposed upl and
areas are noticeably nore w ndy.

Hum dity, O oud and Sunshi ne

The COkanagan region is characterized by cool humd air and
cloudy skies in winter and by dry air with bright skies in sumrer.
Mean humidity and cloud data for Penticton Airport and nmean sunshine
data for Summerland CDA are summarized in Table 2.7.

The nean annual nunber of hours of bright sunshine in the
Ckanagan Valley falls short of the nobre than 2,000 hours recorded in
several other areas of the Province, including Victoria, the dry
belt of the Thonpson River Valley and the Peace River area near the
Al berta border. Nevertheless the differences are hot large and in
conmparison with many coastal areas the Ckanagan can be considered to
be a sunny region.

During the winter nonths nean relative humidities linger in the
hi gh seventies or low eighties with only slight diurnal variation.
Such relative hum dities are only slightly bel ow conparabl e coast al
val ues: however, due to lower air tenperatures, the actual vapour
content of the air (as revealed by the nmean mixing ratios in Table
2.7 is only two-thirds of that neasured on the coast.

From Novenber through February the Ckanagan is as cloudy and
sunl ess as the coast even though precipitation anounts are far
smal ler. Low stratiformclouds frequently cover the sky and in
their absence sunshine Is often prevented by md-1Ievel clouds of
Paci fic origin noving overhead in the southwesterly air currents.

During the summer air nasses over the C(kanagan are markedly drier. Man
relative humdities drop fromw nter val ues of 80%to 50% (On the coast,
val ues of 75 to 80%persist through the summer). A nuch nore pronounced
diurnal cycl e becomes established with early norning averages of 75%and
afternoon val ues near 40% Despite lowrelative humdities and due to hi gher
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interior tenperatures, the absolute vapour content of the air is 80
to 90% of that on the coast during sunmer

A marked decrease in nean cloud cover occurs between June and
July. Follow ng June, which is a nonth of heavy precipitation, the
frequency of overcast or nearly overcast skies (8-10/10) drops from
near 50%to only 30%while the frequency of scattered clouds (0-
2/ 10) does the reverse. Mean cloud cover is at its mninumin the
early nmorning hours of July, August and Septenber. During sunmer
afternoons cumul us clouds, rare in winter, nornally form These
frequently develop to the heavy cumulus stage particularly over
upl and regions. Further devel opnent to the thunderstorm stage is
related to the heat of the season as reveal ed by the July peak In
the mean nunmber of days with thunder at Penticton (4.2 days out of
14.7 for the year). These showers are nornally brief and the sky
does not remain heavily clouded for long as is evidenced by a nean
cloud total in July of only 3.9 (out of 10.0) which is anong the
| owest recorded in British Col unbi a.

Evapor ati on and Evapotranspiration

In the followi ng discussion evaporation refers to water |oss
to the atnosphere froma free water surface such as a |l ake or a
pond. Evapotranspiration includes all water transferred to the
at nosphere as vapour froma given area, either directly fromwater
and | and surfaces or through plant transpiration. 1In an arid area
such as the Okanagan Basin the atnospheric denmand for water vapour
commonly outstrips the supply of water to land surfaces and to
pl ants. Thus, substantial differences often exist between nean
evaporati on and nmean evapotranspiration fromany given area. Each
of these two phenonena are di scussed bel ow along with their spatial
and tenporal distributions over the Ckanagan wat er shed.

Evaporation froma free water surface i s dependent upon the
surface tenperature of the water and on the dermand of the
at mosphere for its vapour. |In turn the atnospheric demand is
primarily a function of the nmoisture content of the air and the
surface wind speed. Thus, warmwater, dry air and strong w nds
result in rapid evaporation. Evapotranspiration involves not only
at rospheri c denmand but al so the added conplexities of surface
characteristics, plant physiology and water limtation

Di rect neasurenent of either of the above quantities over
natural surfaces has largely defied practical solution. Therefore,
a variety of methods of estimation, nostly of an enpirical nature,
have been devel oped. Water |oss from evaporation pans or snaller
evapori meters nmay be used as indices of natural evaporation or
evapotranspiration. In the widely used Thornthwaite
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net hod the potential evapotranspiration (i.e. water |oss assum ng an
adequat e noi sture supply) is first computed using a statistica
relationship to nmean nonthly air tenperatures. Actua

evapotranspiration is then obtained by introducti on of precipitation and
soil noisture val ues through a set of water-budgeting rules.

There are difficulties and limtations involved in the application
of either of these or other enpirical approaches. Use of the nore
physically realistic energy budget nethod is also particularly difficult
in an area of sharp dry-wet contrasts such as the Ckanagan Vall ey, due
to horizontal energy advection. |In advectlon situations heat gai ned by
the air over dry regions is used to increased evapotranspiration over
noi st areas. This so called "oasis effect" contributes significantly to
evapotranspiration over lakes and irrigated agricultural land in the
ot herwi se dry Ckanagan Vall ey invalidating a straightforward budget
i ncl udi ng conput ed evapotranspirati on based upon the vertical energy
flows nornal ly nmeasured

In Canada and the United States the O ass A Evaporation Pan (as
descri bed in Appendix A) |s the standard network evaporation instrument.
Enpirical studies have determ ned that evaporation fromsmall |akes with
negligi bl e heat storage capacity is equivalent to 70 per cent of the pan
water loss plus or minus a correction factor dependent upon air
tenperature, water tenperature and wi nd speed (Kohler, Mrdenson, and
Fox, 1955). This approach has been used to prepare national maps of
nean "l ake evaporation" in both the United States and Canada (Kohl er,

Nor denson and Baker, 1959: Ferguson, 0'Neill and Cork, 1970). (See
Appendi x A). These national maps depict average conditions over |arger
areas and since, in Canada at |east, they are based upon a sparse

net work concentrated bel ow 3,500 feet elevation they |ack the degree of
detail desired in the Ckanagan Basin

In view of the requirement for estinates of evaporation and
evapotranspi rati on from vari ous sub-basins, elevation bands and terrain
types It was necessary to construct a nodel based upon a synthesis of
rel evant experinmental and theoretical material. Lake evaporation val ues
as obtained fromnetwork Gass A pan data and their variations with
latitude and el evation provided the first step. Such neasurenents were
begun at Summerland Experinmental Station (Summerland CDA) in April
1958. In addition, short periods of record were available fromthe six
additional stations installed during the current study. It was
determ ned that | ake evaporation decreases with increasing |atitude by
six per cent per degree of latitude, using Sumrerland CDA nornal val ues
adjusted to 1,000 feet above sea level as a base. Further, it was found
that | ake evaporation decreases with increasing elevation at rates
dependent on the nonth but averaging just over five per cent per 1,000
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feet for the year, again based upon Summer|and CDA nornal s.

The average annual | ake evaporation at Sunmerland is 34.5 Inches.
Mean and extreme nonthly val ues during the ice-free pan neasurenent
season are presented In Figure 2.10. Values below 1.0 inches are
estimated fromclina-tol ogical data for the nmonths of Novenber through
February with a mininumof 0.1 inches in January. A sharp peak of 6.76
inches in July coincides with the peak in the nean daily tenperature
curve (Figure 2.8).

The spatial distribution of nean annual | ake evaporation based
upon the nodel previously described is presented in Figure 2.11
Strongest evaporation occurs at low el evation in the vicinity of
Gsoyoos Lake, where values as high as 36 Inches are estinated
Decrease with latitude reduces values to 32.5 Inches near the north end
of Ckanagan Lake. Mdel estinmates as |ow as the 26 to 27 inch range
are given for higher terrain bordering the watershed both to the east
and to the west.

The above evaporation estinates are pertinent to small reservoirs
and | akes at various el evations and | ocations within the Ckanagan
wat ershed. O nore significant to the general water bal ance of the
area is the amount of evaporation fromlarge |akes and
evapotranspiration froma variety of surfaces including natural and
agricultural plant communities. For the purpose of mappi ng mean actua
evapotranspiration an enpirical nodel was devel oped rel ati ng nean
actual evapotranspiration to nean | ake evaporati on on a nonth by nonth
basis. Ratios were determned for each of five cover types which
i ncluded water at valley bottom (i.e. large | akes), water above 2,000
feet (i.e. small |akes and reservoirs), irrigated land, forested | and
and open land. Gid square values were then conputed based upon the
per cent age of each cover type within each 5km X 5km square. (Details
are given in Technical Supplenent 11).

The above nodel incorporates a variety of factors including the
reducti on of evapotranspirati on during seasons of water limtation, the
"oasis effect" over irrigated | ands and seasonal |ags in evaporation
fromlarge | akes due to their thermal capacity. Because of these
conplexities resultant patterns at a resolution of five kilometers show
sharp discontinuities near |arge |akes and at boundaries of Irrigated
regions. For this reason the map nean annual evapotranspirati on val ues
shown in Figure 2.12 does not Include isolines. In general, however,
it can be seen that values estimated by the nodel are in excess of 30
i nches over |arge |akes, that they decrease to as little as 10 to 15
i nches over dry open lands in the south, and that there is a gradua
increase in evapotranspiration with elevation in the forested hi ghl ands
to over 25 inches in several areas. Detailed values of nmonth by
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nmont h changes for each type of coyer and location in the watershed are
avail able in Technical Supplenent [Il. Additional information is also
available with respect to evaporation in Appendix A of this Technica
Suppl ement .

St or ns

As noted throughout this Chapter, the Ckanagan Basin has been wel
endowed with a clinate that is generally benign fromthe point of view of

agriculture, recreation and general livability. |Its winters are |ess
extreme than those of locations to the north and east; sunshine totals
are high due to dry, warmsumers. The nornal linmitations of water

supply in the valley are generally net by provision of irrigation water
fromhi gher altitude reservoirs. However, these prevailing conditions do
not preclude instances, of severe weather which may be danmaging to the
econony of the area.

Qut breaks of very cold continental Arctic air occasionally reach the
Ckanagan Vall ey, as described in 2.1.3. Wile the Ckanagan is nuch | ess
likely to undergo | ong periods of continuous cold than northern Interior
centres such as Quesnel and Prince George, occasionally tenperatures are
severe enough to danmage fruit trees. Benches and sl opes, which are often
protected fromthe nore common inversion frosts, are exposed to the
freezing winds associated with such severe Arctic outbreaks. Extrene
m ni num tenperatures as low as -15 to -25°F in southern parts of the
Valley and -30 to -45°F in the north have been recorded (see Table 2.6).

Extremes of heat may al so prove harnful to plants not adapted to
such conditions. In sunmer nonths, hot, dry air often extends northward
fromthe desert-1like basins of the western plateaux of the United States.
Tenperatures I n excess of 100 degrees Fahrenheit have been recorded at
nmost Ckanagan Val |l ey | ocations (see Table 2.6). As this dry, hot air
noves over the surface, it has a desiccating effect on agricultura
plants in the area

During the hot, dry nonths of July and August, rainfall, when It
does cone, is nost comonly the result of the build-up of large
cunul oni nbus "t hunder" clouds. |In extrene cases, hail rather than rain,
is produced. Such storms may devastate crops and destroy property in
m nutes, due to a conbination of petting hail stones and strong, gusty
Wi nds.

One severe stormon July 29, 1946 swept a path of destruction from
Summer | and across Lake Ckanagan to Ckanagan M ssion and on to Kel owna,
Rutland and Wnfield. Danage totalled $1,700,000. Approximtely ten
percent of all apples, peaches, prunes and apricots, 15 percent of the
pear crop and five percent of the crabappl es were destroyed. Sone
hai | st ones neasured over

57



two inches in dianmeter and wei ghed over two ounces. @dass in roost hones
in the Sumerl and district was broken by the flying hail stones.
Fortunately, stornms of this degree of severity are rare. However, the
possibility of a repeat performance is always present (for reference see

"Meteorology in British Colunbia: A Centennial Review' by Thorne K. Wn,
At mospheri c Environnent Service).
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