
TABLE 3.2.1:  DISTRIBUTION OF ACTIVE MSC, MOT AND BCFS CLIMATE STATIONS AND PROVINCIAL GOVERNMENT SNOW MONITORING SITES

NAME OF ZONEZONE

TOTAL

Snow PillowsSnow Course
MOT/BCFS
Climate/

Combined 
BCFS/MOFMOTStations

T P ScenarioRCS
Stations
Weather
Surface

Stations
Climate

24188624Northern Coast Mountains1

512341135Stikine Plateau2

41513121111Northern Rocky Mountains3

1851122Northern Interior Plains4

4432110Northern Central Uplands5

21352136Southern Interior Plains6

161755227Southern Rocky Mountain Foothills7

3205022976319Nechako Plateau8

24220Southern Hazelton Mountains9

133947961328Central Coast Mountains10

33Queen Charlotte Islands11

186420McGregor Basin12

27136215Upper Fraser Basin13

7174425822311Northern Columbia Mountains14

324953220104843Fraser Plateau15

1285112Southern Quesnel Highland16

294322Northern Thompson Plateau17

211259611110Upper Columbia Basin18

27511Upper Kootenay Basin19

16215431312Central Kootenay Basin20

2816451217Lower Kootenay Basin21

21742141312515Lower Columbia Basin22

3820654119Okanagan Highland23

112337642420Southern Thompson Plateau24

4122489227Eastern South Coast Mountains25

512215342713Central South Coast Mountains26

3669231511064Western South Coast Mountains27

1779681342065Eastern  Vancouver Island28

143442102628Western Vancouver Island29

56229744219136974098389

T - 1 M. MILES AND ASSOCIATES LTD.



TABLE 3.2.2:  DISTRIBUTION OF PARAMETERS REPORTED AT ACTIVE MSC CLIMATE STATIONS

TOTAL

SURVEY
SNOW

AIR
UPPER

OZONE

RADIA
TIO

N

SUNSHIN
E

EVAP.

TEMP.
SOILWINDPRECIP

RATE OF

PRECIP
.

TE
MP.

HOURLY

SYNOPTI
C

NAME OF ZONE

ZONE

1144Northern Coast Mountains1

11125522Stikine Plateau2

1111Northern Rocky Mountains3

1122211Northern Interior Plains4

Northern Central Uplands5

1136431Southern Interior Plains6

227621Southern Rocky Mountain Foothills7

11161104191943Nechako Plateau8

Southern Hazelton Mountains9

16726252114Central Coast Mountains10

Queen Charlotte Islands11

McGregor Basin12

1155Upper Fraser Basin13

2122101031Northern Columbia Mountains14

13125414085Fraser Plateau15

22Southern Quesnel Highland16

22Northern Thompson Plateau17

111101021Upper Columbia Basin18

11Upper Kootenay Basin19

2113191232Central Kootenay Basin20

1227711Lower Kootenay Basin21

113141443Lower Columbia Basin22

119911Okanagan Highland23

3126191864Southern Thompson Plateau24

16422Eastern South Coast Mountains25

31123111154Central South Coast Mountains26

410136243139Western South Coast Mountains27

111421151061511813Eastern  Vancouver Island28

333231974Western Vancouver Island29

34134773547437232410772

T - 2 M. MILES AND ASSOCIATES LTD.



SEDIMENT TRANSPORT STATIONS

BASIN NETWORK
HYDROMETRIC

REFERENCEHYDROMETRIC STATIONS
NAME OF ZONEZONE

TOTAL

TABLE 3.2.3:  DISTRIBUTION OF WSD HYDROMETRIC AND SEDIMENT TRANSPORT STATIONS

TARGETEDFULL PRGRAMACTIVE REGULATEDACTIVE NATURALDISCONTINEDACTIVE

12103710Northern Coast Mountains1

57237Stikine Plateau2

22103312Northern Rocky Mountains3

16126Northern Interior Plains4

1101Northern Central Uplands5

2382311Southern Interior Plains6

118189Southern Rocky Mountain Foothills7

14112811739Nechako Plateau8

119219Southern Hazelton Mountains9

127399Central Coast Mountains10

1595Queen Charlotte Islands11

1464McGregor Basin12

26136Upper Fraser Basin13

17142421Northern Columbia Mountains14

4122735439Fraser Plateau15

1284210Southern Quesnel Highland16

648810Northern Thompson Plateau17

2487212Upper Columbia Basin18

3293Upper Kootenay Basin19

17968Central Kootenay Basin20

761216718Lower Kootenay Basin21

3101224222Lower Columbia Basin22

1486312Okanagan Highland23

3131616329Southern Thompson Plateau24

24136617Eastern South Coast Mountains25

13148617Central South Coast Mountains26

163202520645Western South Coast Mountains27

5252215547Eastern  Vancouver Island28

24166220Western Vancouver Island29

57561403182276458

T - 3 M. MILES AND ASSOCIATES LTD.



TABLE 3.2.4:  DISTRIBUTION OF STREAM GAUGING STATIONS AS A FUNCTION OF BASIN AREA

STATIONS
OF

NUMBER
TOTALNUMBER OF STREAM GAUGING STATIONS ON WATERSHEDS OF VARIOUS SIZES (km2)

NAME OF ZONEZONE

TOTAL
NOTE:  Basin areas are not available for approximately 62 sites

>200,000>100,000-200,000>50,000-100,000>10,000-50,000>5,000-10,000>1,000-5,000>500-1,000>100-500>10-100>5-100-5

1021142Northern Coast Mountains1

61122Stikine Plateau2

101171Northern Rocky Mountains3

6213Northern Interior Plains4

11Northern Central Uplands5

11121151Southern Interior Plains6

9111312Foothills
Southern Rocky Mountain7

32156637211Nechako Plateau8

8211121Southern Hazelton Mountains9

811411Central Coast Mountains10

5131Queen Charlotte Islands11

4121McGregor Basin12

5113Upper Fraser Basin13

15153321Northern Columbia Mountains14

361619496Fraser Plateau15

1012331Southern Quesnel Highland16

10112213Northern Thompson Plateau17

923121Upper Columbia Basin18

3111Upper Kootenay Basin19

812311Central Kootenay Basin20

153462Lower Kootenay Basin21

16123145Lower Columbia Basin22

12354Okanagan Highland23

24442743Southern Thompson Plateau24

135332Eastern South Coast Mountains25

15133251Central South Coast Mountains26

3621310182Western South Coast Mountains27

4136161321Eastern  Vancouver Island28

19215812Western Vancouver Island29

39734624268336103881113

T - 4 M. MILES AND ASSOCIATES LTD.



PERCENTAGE OF STREAM GAUGING STATIONS ON WATERSHEDS OF VARIOUS SIZES (km2)

STATIONS
OF

NUMBER
TOTAL

NAME OF ZONEZONE

TOTAL
NOTE:  Basin areas are not available for approximately 62 sites

TABLE 3.2.5:  PERCENTAGE OF STREAM GAUGING STATIONS IN WATERSHEDS OF VARIOUS BASIN AREA

>200,000>100,000-200,000>50,000-100,000>10,000-50,000>5,000-10,000>1,000-5,000>500-1,000>100-500>10-100>5-100-5

000201000104020010Northern Coast Mountains1

0001717333300006Stikine Plateau2

01001007001000010Northern Rocky Mountains3

000331700500006Northern Interior Plains4

00000100000001Northern Central Uplands5

091899450900011Southern Interior Plains6

001111113311022009Foothills
Southern Rocky Mountain7

00316191992263332Nechako Plateau8

000002513131325138Southern Hazelton Mountains9

00000131350130138Central Coast Mountains10

000000020600205Queen Charlotte Islands11

000250500250004McGregor Basin12

000020200600005Upper Fraser Basin13

00007332020130715Northern Columbia Mountains14

030173251125170036Fraser Plateau15

000100203030100010Southern Quesnel Highland16

0101002020100300010Northern Thompson Plateau17

00002233112211009Upper Columbia Basin18

000003333330003Upper Kootenay Basin19

00013025038131308Central Kootenay Basin20

00000200274013015Lower Kootenay Basin21

00613019625310016Lower Columbia Basin22

0000025042330012Okanagan Highland23

000017178291701324Southern Thompson Plateau24

00000382323150013Eastern South Coast Mountains25

70002020133370015Central South Coast Mountains26

600038028500636Western South Coast Mountains27

0000071539325241Eastern  Vancouver Island28

00000115264251119Western Vancouver Island29

11267219262233397

T - 5 M. MILES AND ASSOCIATES LTD.



OF STATIONS
TOTAL NUMBER

NUMBER OF WSC SATIONS RECORDING DISCHARGE SORTED BY YEARS OF RECORD
NAME OF ZONEZONE

TOTAL

TABLE 3.2.6:  DISTRIBUTION OF STREAM DISCHARGE STATIONS AS A FUNCTION OF YEARS OF RECORD

>8161-8041-6021-4015-208-146-70-5

1021115Northern Coast Mountains1

651Stikine Plateau2

10262Northern Rocky Mountains3

61311Northern Interior Plains4

11Northern Central Uplands5

1244211Southern Interior Plains6

10271Southern Rocky Mountain Foothills7

30291612Nechako Plateau8

81421Southern Hazelton Mountains9

9252Central Coast Mountains10

5311Queen Charlotte Islands11

422McGregor Basin12

6321Upper Fraser Basin13

171336112Northern Columbia Mountains14

3767144123Fraser Plateau15

102251Southern Quesnel Highland16

94212Northern Thompson Plateau17

1011332Upper Columbia Basin18

312Upper Kootenay Basin19

817Central Kootenay Basin20

145711Lower Kootenay Basin21

163661Lower Columbia Basin22

12381Okanagan Highland23

252351041Southern Thompson Plateau24

15127221Eastern South Coast Mountains25

161155121Central South Coast Mountains26

3512866615Western South Coast Mountains27

42111111954Eastern  Vancouver Island28

20171236Western Vancouver Island29

40692610415529262334
NOTE:  Approximately 53 water level only stations are not included.

T - 6 M. MILES AND ASSOCIATES LTD.



TABLE 3.2.7:  PERCENTAGE OF STREAM DISCHARGE STATIONS SORTED BY LENGTH OF RECORD

PERCENTAGE OF RECORD LENGTH IN WATERSHEDS WITH VARYING RECORDS (yrs))

OF STATIONS
TOTAL NUMBERNAME OF ZONEZONE

TOTAL
NOTE:  Approximately 53 water level only stations are not included.

>8161-8041-6021-4015-208-146-70-5

020101001050010Northern Coast Mountains1

00831700006Stikine Plateau2

0020602000010Northern Rocky Mountains3

0017501717006Northern Interior Plains4

00010000001Northern Central Uplands5

0033331780812Southern Interior Plains6

0020700001010Southern Rocky Mountain Foothills7

073053003730Nechako Plateau8

0013500025138Southern Hazelton Mountains9

002256002209Central Coast Mountains10

000602020005Queen Charlotte Islands11

00505000004McGregor Basin12

005033000176Upper Fraser Basin13

61818356601217Northern Columbia Mountains14

01619381135837Fraser Plateau15

02020500001010Southern Quesnel Highland16

0044221100229Northern Thompson Plateau17

101030302000010Upper Columbia Basin18

00336700003Upper Kootenay Basin19

13008800008Central Kootenay Basin20

003650770014Lower Kootenay Basin21

0193838000616Lower Columbia Basin22

002567000812Okanagan Highland23

81220401600425Southern Thompson Plateau24

70134713013715Eastern South Coast Mountains25

6631316130616Central South Coast Mountains26

362317171731435Western South Coast Mountains27

022626221121042Eastern  Vancouver Island28

50355010153020Western Vancouver Island29

2626387668406

T - 7 M. MILES AND ASSOCIATES LTD.



TABLE 3.2.8:  DISTRIBUTION OF WELLS, PERMAFROST, GLACIER MASS BALANCE, SEA SURFACE TEMPERATURE, BUOYS AND TIDAL STATIONS

LEVELS
WATER

TIDES AND
BUOYSSALINITY

SEA SURFACE TEMP &GLACIER MASS BALANCE(PERMAFROST)
GROUND TEMPERATUREGROUND WATER WELLS

NAME OF ZONEZONE

TOTAL

INACTIVEACTIVEINACTIVEACTIVEINACTIVEACTIVEINACTIVEACTIVE

91Northern Coast Mountains1

61Stikine Plateau2

Northern Rocky Mountains3

41Northern Interior Plains4

Northern Central Uplands5

1Southern Interior Plains6

2Southern Rocky Mountain Foothills7

4Nechako Plateau8

Southern Hazelton Mountains9

2333Central Coast Mountains10

151Queen Charlotte Islands11

McGregor Basin12

1Upper Fraser Basin13

9Northern Columbia Mountains14

21Fraser Plateau15

Southern Quesnel Highland16

1Northern Thompson Plateau17

2Upper Columbia Basin18

Upper Kootenay Basin19

2Central Kootenay Basin20

Lower Kootenay Basin21

12Lower Columbia Basin22

6Okanagan Highland23

21Southern Thompson Plateau24

411Eastern South Coast Mountains25

41Central South Coast Mountains26

344123Western South Coast Mountains27

46765Eastern  Vancouver Island28

32241Western Vancouver Island29

1392016182112162

T - 8 M. MILES AND ASSOCIATES LTD.



DENSITY OF ACTIVE CLIMATE STATIONS COMPARED TO WMO (1981) NETWORK CRITERIA FOR PRECIPITATION

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TOTAL

TABLE 4.1.1:

DENSITY
STATION

1 STATION PER1 STATION PER1 STATION PER1 STATION PER
100 km2250 km2100 km2250 km2

1261224515,28861,1514Northern Coast Mountains1

1255222111,04455,2195Stikine Plateau2

001125450112,548112,5481Northern Rocky Mountains3

0179131639,55479,1072Northern Interior Plains4

0031312531,3120Northern Central Uplands5

243501405,83334,9956Southern Interior Plains6

38230923,29023,0327Southern Rocky Mountain Foothills7

268293324,36382,90019Nechako Plateau8

001546215,4370Southern Hazelton Mountains9

5135212081,85952,05828Central Coast Mountains10

37109433,62010,8603Queen Charlotte Islands11

001506014,9600McGregor Basin12

39146592,92714,6375Upper Fraser Basin13

364361743,95943,55011Northern Columbia Mountains14

5138313321,93383,12143Fraser Plateau15

2686344,3008,5992Southern Quesnel Highland16

3767273,3706,7392Northern Thompson Plateau17

514183731,82618,25810Upper Columbia Basin18

121024110,22110,2211Upper Kootenay Basin19

923130521,08713,03812Central Kootenay Basin20

717103411,46810,2767Lower Kootenay Basin21

718207831,38020,69415Lower Columbia Basin22

92399401,1059,9419Okanagan Highland23

16401265063112,62120Southern Thompson Plateau24

262921174,17529,2227Eastern South Coast Mountains25

383991593,06639,85713Central South Coast Mountains26

225429511846129,47964Western South Coast Mountains27

40991636525116,33765Eastern  Vancouver Island28

15381857466118,50428Western Vancouver Island29

4109,5873,8352,464958,673389

T - 9 M. MILES AND ASSOCIATES LTD.



DENSITY OF ACTIVE SNOW SURVEY SITES COMPARED TO WMO (1981) NETWORK CRITERIA FOR SNOW SURVEY

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TABLE 4.1.2:

DENSITY
STATION

1 STATION PER1 STATION PER1 STATION PER1 STATION PER
2000 km23000 km22000 km23000 km2

1320312015,28861,1514Northern Coast Mountains1

1827281811,04455,2195Stikine Plateau2

274056387,503112,54815Northern Rocky Mountains3

34402679,10779,1071Northern Interior Plains4

263816107,82831,3124Northern Central Uplands5

1117171217,49834,9952Southern Interior Plains6

52781283,83923,0326Southern Rocky Mountain Foothills7

487241284,14582,90020Nechako Plateau8

5278853,85915,4374Southern Hazelton Mountains9

1217261717,35352,0583Central Coast Mountains10

005410,8600Queen Charlotte Islands11

107160751,87014,9608McGregor Basin12

96143752,09114,6377Upper Fraser Basin13

7811722152,56243,55017Northern Columbia Mountains14

588742283,46383,12124Fraser Plateau15

4770434,3008,5992Southern Quesnel Highland16

5989323,3706,7392Northern Thompson Plateau17

120181961,66018,25811Upper Columbia Basin18

3959535,11110,2212Upper Kootenay Basin19

92138742,17313,0386Central Kootenay Basin20

156234531,28510,2768Lower Kootenay Basin21

1642461071,21720,69417Lower Columbia Basin22

161241531,2439,9418Okanagan Highland23

190285641,05212,62112Southern Thompson Plateau24

8212315102,43529,22212Eastern South Coast Mountains25

609020133,32139,85712Central South Coast Mountains26

416115104,91329,4796Western South Coast Mountains27

86129852,33416,3377Eastern  Vancouver Island28

4365964,62618,5044Western Vancouver Island29

48724793204,186958,673229TOTAL

T - 10 M. MILES AND ASSOCIATES LTD.



DENSITY OF ACTIVE SNOW PILLOW SITES COMPARED TO WMO (1981) NETWORK CRITERIA FOR SNOW SURVEY

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TABLE 4.1.3:

DENSITY
STATION

1 STATION PER1 STATION PER1 STATION PER1 STATION PER
2000 km23000 km22000 km23000 km2

710312030,57661,1512Northern Coast Mountains1

00281855,219Stikine Plateau2

711563828,137112,5484Northern Rocky Mountains3

00402679,107Northern Interior Plains4

263816107,82831,3124Northern Central Uplands5

00171234,995Southern Interior Plains6

91312823,03223,0321Southern Rocky Mountain Foothills7

711412827,63382,9003Nechako Plateau8

2639857,71915,4372Southern Hazelton Mountains9

46261752,05852,0581Central Coast Mountains10

005410,860Queen Charlotte Islands11

13207514,96014,9601McGregor Basin12

2741757,31914,6372Upper Fraser Basin13

324822156,22143,5507Northern Columbia Mountains14

711422827,70783,1213Fraser Plateau15

2335438,5998,5991Southern Quesnel Highland16

00326,739Northern Thompson Plateau17

2233969,12918,2582Upper Columbia Basin18

005310,221Upper Kootenay Basin19

15237413,03813,0381Central Kootenay Basin20

3958535,13810,2762Lower Kootenay Basin21

192910710,34720,6942Lower Columbia Basin22

6091533,3149,9413Okanagan Highland23

16246412,62112,6211Southern Thompson Plateau24

274115107,30629,2224Eastern South Coast Mountains25

253820137,97139,8575Central South Coast Mountains26

203115109,82629,4793Western South Coast Mountains27

12188516,33716,3371Eastern  Vancouver Island28

11169618,50418,5041Western Vancouver Island29

121847932017,119958,67356TOTAL

T - 11 M. MILES AND ASSOCIATES LTD.



DENSITY OF ACTIVE EVAPORATION SITES COMPARED TO WMO (1981) CRITERIA FOR EVAPORATION

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TABLE 4.1.4:

DENSITY
STATION

1 STATION PER1 STATION PER
50000 km250000 km2

0161,151Northern Coast Mountains1

0155,219Stikine Plateau2

02112,548Northern Rocky Mountains3

0279,107Northern Interior Plains4

0131,312Northern Central Uplands5

0134,995Southern Interior Plains6

0023,032Southern Rocky Mountain Foothills7

60282,90082,9001Nechako Plateau8

0015,437Soutern Hazelton Mountains9

0152,058Central Coast Mountains10

0010,860Queen Charlotte Islands11

0014,960McGregor Basin12

0014,637Upper Fraser Basin13

115143,55043,5501Northern Columbia Mountains14

60283,12183,1211Fraser Plateau15

008,599Southern Quesnel Highland16

006,739Northern Thompson Plateau17

0018,258Upper Columbia Basin18

0010,221Upper Kootenay Basin19

383013,03813,0381Central Kootenay Basin20

0010,276Lower Kootenay Basin21

0020,694Lower Columbia Basin22

009,941Okanagan Highland23

0012,621Southern Thompson Plateau24

0129,222Eastern South Coast Mountains25

125139,85739,8571Central South Coast Mountains26

0129,479Western South Coast Mountains27

61208,16916,3372Eastern  Vancouver Island28

0018,504Western Vancouver Island29

3719136,953958,6737TOTAL

T - 12 M. MILES AND ASSOCIATES LTD.



DENSITY OF ACTIVE HYDROMETRIC STATIONS COMPARED TO WMO (1981) NETWORK CRITERIA FOR STREAMFLOW GAUGING STATIONS

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TABLE 4.1.5:

DENSITY
STATION

1 STATION PER1 STATION PER1 STATION PER1 STATION PER
300 km21,000 km2300 km21,000 km2

516204616,11561,15110Northern Coast Mountains1

413184557,88855,2197Stikine Plateau2

3113751139,379112,54812Northern Rocky Mountains3

282647913,18579,1076Northern Interior Plains4

131043131,31231,3121Northern Central Uplands5

931117353,18134,99511Southern Interior Plains6

123977232,55923,0329Southern Rocky Mountain Foothills7

1447276832,12682,90039Nechako Plateau8

175851151,71515,4379Southern Hazelton Mountains9

517174525,78452,0589Central Coast Mountains10

144636112,17210,8605Queen Charlotte Islands11

82750153,74014,9604McGregor Basin12

124149152,44014,6376Upper Fraser Basin13

1448145442,07443,55021Northern Columbia Mountains14

1447277832,13183,12139Fraser Plateau15

351162998608,59910Southern Quesnel Highland16

451482276746,73910Northern Thompson Plateau17

206661181,52218,25812Upper Columbia Basin18

92934103,40710,2213Upper Kootenay Basin19

186143131,63013,0388Central Kootenay Basin20

53175341057110,27618Lower Kootenay Basin21

32106692194120,69422Lower Columbia Basin22

3612133108289,94112Okanagan Highland23

69230421343512,62129Southern Thompson Plateau24

175897291,71929,22217Eastern South Coast Mountains25

1445133402,21439,85718Central South Coast Mountains26

46153982965529,47945Western South Coast Mountains27

86288541634816,33747Eastern  Vancouver Island28

32108621992518,50420Western Vancouver Island29

14483,1969592,089958,673459TOTAL

T - 13 M. MILES AND ASSOCIATES LTD.



DENSITY OF SEDIMENT DISCHARGE SITES COMPARED TO WMO (1981) NETWORK CRITERIA FOR SEDIMENT DISCHARGE

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

STREAM GAUGING NETWORK
MEET WMO STANDARD OF 15% OF

NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TABLE 4.1.6:

DENSITY
STATION

1 STATION PER1 STATION PER1 STATION PER1 STATION PER
2,000 km26,700 km22,000 km26,700 km2

31131961,15161,1511Northern Coast Mountains1

0028855,219Stikine Plateau2

005617112,548Northern Rocky Mountains3

00401279,107Northern Interior Plains4

0016531,312Northern Central Uplands5

0017534,995Southern Interior Plains6

0012323,032Southern Rocky Mountain Foothills7

28411282,90082,9001Nechako Plateau8

13438215,43715,4371Southern Hazelton Mountains9

41326852,05852,0581Central Coast Mountains10

005210,860Queen Charlotte Islands11

13457214,96014,9601McGregor Basin12

007214,637Upper Fraser Basin13

0022743,550Northern Columbia Mountains14

00421283,121Fraser Plateau15

00418,599Southern Quesnel Highland16

00316,739Northern Thompson Plateau17

009318,258Upper Columbia Basin18

005210,221Upper Kootenay Basin19

007213,038Central Kootenay Basin20

005210,276Lower Kootenay Basin21

0010320,694Lower Columbia Basin22

00519,941Okanagan Highland23

006212,621Southern Thompson Plateau24

0015429,222Eastern South Coast Mountains25

0020639,857Central South Coast Mountains26

471591544,21129,4797Western South Coast Mountains27

008216,337Eastern  Vancouver Island28

009318,504Western Vancouver Island29

3847914379,889958,67312TOTAL

T - 14 M. MILES AND ASSOCIATES LTD.



DENSITY OF COMBINED MSC, MOT AND BCFS CLIMATE STATIONS COMPARED TO WMO (1981) NETWORK CRITERIA FOR PRECIPITATION

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TOTAL

TABLE 4.1.7:

DENSITY
STATION

1 STATION PER1 STATION PER1 STATION PER1 STATION PER
100 km2250 km2100 km2250 km2

376122453,39761,15118Northern Coast Mountains1

255522214,60255,21912Stikine Plateau2

1311254508,658112,54813Northern Rocky Mountains3

137913169,88879,1078Northern Interior Plains4

1231312510,43731,3123Northern Central Uplands5

493501402,69234,99513Southern Interior Plains6

718230921,35523,03217Southern Rocky Mountain Foothills7

6158293321,65882,90050Nechako Plateau8

13154627,71915,4372Southern Hazelton Mountains9

7195212081,33552,05839Central Coast Mountains10

37109433,62010,8603Queen Charlotte Islands11

410150602,49314,9606McGregor Basin12

922146591,12614,63713Upper Fraser Basin13

102543617499043,55044Northern Columbia Mountains14

112983133287583,12195Fraser Plateau15

92386341,0758,5998Southern Quesnel Highland16

133367277496,7399Northern Thompson Plateau17

14341837373018,25825Upper Columbia Basin18

717102411,46010,2217Upper Kootenay Basin19

16401305262113,03821Central Kootenay Basin20

16391034164210,27616Lower Kootenay Basin21

20512078349320,69442Lower Columbia Basin22

205099404979,94120Okanagan Highland23

26651265038212,62133Southern Thompson Plateau24

8212921171,21829,22224Eastern South Coast Mountains25

5133991591,89839,85721Central South Coast Mountains26

235929511842729,47969Western South Coast Mountains27

481211636520716,33779Eastern  Vancouver Island28

18461857454418,50434Western Vancouver Island29

8199,5873,8351,289958,673744
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NUMBER OF STATIONS AS A PERCENTAGE OF WMO CRITERIA

NAME OF ZONEZONE
Climate Stations
MSC, MOF & MOTSediment DischargeActive Hydrometric

EvaporationSnow PillowsSnow CourseClimate Stations

All British Columbia

A - based on WMO's higher station density criteria - see Section 4.1 text.     B - based on WMO's lower station density criteria - see Section 4.1 text.

25 to <50%10 to <25%

TABLE 4.1.8:  STATION DENSITY SUMMARY AS A PERCENTAGE OF RECOMMENDED WMO (1981) NETWORK CRITERIA

BABABAABABABA

731131650107201321Northern Coast Mountains1

5200134000271821Stikine Plateau2

31001130117402700Northern Rocky Mountains3

3100820004310Northern Interior Plains4

21003103826382600Northern Central Uplands5

9400319000171142Southern Interior Plains6

1870039120139785283Southern Rocky Mountain Foothills7

15682471460117724862Nechako Plateau8

314313581703926785200Southern Hazelton Mountains9

1971341750641712135Central Coast Mountains10

730046140000073Queen Charlotte Islands11

10445132780201316010700McGregor Basin12

229004112041271439693Upper Fraser Basin13

251000481411548321177863Northern Columbia Mountains14

2911004714601178758135Fraser Plateau15

239001163503523704762Southern Quesnel Highland16

33130014845000895973Northern Thompson Plateau17

341400662003322181120145Upper Columbia Basin18

17700299000593921Upper Kootenay Basin19

4016006118383231513892239Central Kootenay Basin20

3916001755305839234156177Lower Kootenay Basin21

5120001063202919246164187Lower Columbia Basin22

5020001213609160241161239Okanagan Highland23

65260023069024162851904016Southern Thompson Plateau24

218005817041271238262Eastern South Coast Mountains25

1350045141253825906083Central South Coast Mountains26

592315947153460312061415422Western South Coast Mountains27

1214800288866121812129869940Eastern  Vancouver Island28

461800108320161165433815Western Vancouver Island29

1988348143718127248104

$50%...<10%.Percentage of WMO's more lenient station density criteron:
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TEMPERATURE & PRECIPITATION
DENSITY OF MSC REFERENCE CLIMATOLOGICAL STATIONS COMPARED TO WMO (1996) CRITERIA FOR REFERENCE CLIMATOLOGICAL STATIONS MEASURING

DENSITY
RECOMMENDED WMO STATION

PRESENT STATION DENSITY AS % OF

MEET WMO STANDARD OF
NUMBER OF REQUIRED STATIONS TO

(km2)
BASIN AREA

STATIONS
NUMBER OFNAME OF ZONEZONE

(km2/STATION)

TABLE 4.2.1:

DENSITY
STATION

10 STATIONS PER2 STATIONS PER10 STATIONS PER2 STATIONS PER
250,000 km2250,000 km2250,000 km2250,000 km2

002.40.561,1510Northern Coast Mountains1

452262.20.455,21955,2191Stikine Plateau2

221114.50.9112,548112,5481Northern Rocky Mountains3

321583.20.679,10779,1071Northern Interior Plains4

001.30.331,3120Northern Central Uplands5

713571.40.334,99534,9951Southern Interior Plains6

000.90.223,0320Southern Rocky Mountain Foothills7

1819053.30.713,81782,9006Nechako Plateau8

000.60.115,4370Soutern Hazelton Mountains9

2881,4412.10.48,67652,0586Central Coast Mountains10

000.40.110,8600Queen Charlotte Islands11

000.60.114,9600McGregor Basin12

000.60.114,6370Upper Fraser Basin13

1155741.70.321,77543,5502Northern Columbia Mountains14

1206023.30.720,78083,1214Fraser Plateau15

000.30.18,5990Southern Quesnel Highland16

000.30.16,7390Northern Thompson Plateau17

1376850.70.118,25818,2581Upper Columbia Basin18

000.40.110,2210Upper Kootenay Basin19

1929590.50.113,03813,0381Central Kootenay Basin20

4872,4330.40.15,13810,2762Lower Kootenay Basin21

2421,2080.80.210,34720,6942Lower Columbia Basin22

2511,2570.40.19,9419,9411Okanagan Highland23

3961,9810.50.16,31112,6212Southern Thompson Plateau24

001.20.229,2220Eastern South Coast Mountains25

1256271.60.319,92939,8572Central South Coast Mountains26

854241.20.229,47929,4791Western South Coast Mountains27

6123,0610.70.14,08416,3374Eastern  Vancouver Island28

2701,3510.70.19,25218,5042Western Vancouver Island29

10452238823,967958,67340TOTAL
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GLOBAL AND REGIONAL CLIMATE MODELS
DENSITY OF COMBINED MSC CLIMATE TEMPERATURE AND PRECIPITATION STATIONS IN COMPARISON TO PROPOSED STATION DENSITIES NEEDED TO VERIFY

CLIMATE MODEL CRITERIA
PRESENT STATION DENSITY AS % OFSTATION DENSITY

(km2)
BASIN AREA

PRESENT NUMBER OF STATIONS

NAME OF ZONEZONE

TEMP. & PRECIP.CLIMATE
(km2/STATION)

PRECIP.
TEMP. &CLIMATE

TOTAL

TABLE 4.3.1:

STANDARD OF
TO MEET WMO

REQUIRED STATIONS
NUMBER OF

1 STATION PER
200 km2

TEMP. & PRECIP.CLIMATE

1130630,57615,28861,15124Northern Coast Mountains1

0227655,21911,04455,21915Stikine Plateau2

00563112,548112,548112,54811Northern Rocky Mountains3

0139639,55479,1072Northern Interior Plains4

1015731,31231,31210Northern Central Uplands5

031755,83334,9956Southern Interior Plains6

2611511,5163,29023,03227Southern Rocky Mountain Foothills7

2541511,8434,36382,900719Nechako Plateau8

007715,4370Southern Hazelton Mountains9

3112605,7841,85952,058928Central Coast Mountains10

06543,62010,8603Queen Charlotte Islands11

007514,9600McGregor Basin12

177314,6372,92714,63715Upper Fraser Basin13

1521821,7753,95943,550211Northern Columbia Mountains14

2104168,3121,93383,1211043Fraser Plateau15

25438,5994,3008,59912Southern Quesnel Highland16

66343,3703,3706,73922Northern Thompson Plateau17

1119118,2581,82618,258110Upper Columbia Basin18

025110,22110,2211Upper Kootenay Basin19

518654,3461,08713,038312Central Kootenay Basin20

2145110,2761,46810,27617Lower Kootenay Basin21

11410320,6941,38020,694115Lower Columbia Basin22

818502,4851,1059,94149Okanagan Highland23

632633,15563112,621420Southern Thompson Plateau24

1514614,6114,17529,22227Eastern South Coast Mountains25

271999,9643,06639,857413Central South Coast Mountains26

10431471,96546129,4791564Western South Coast Mountains27

1680821,25725116,3371365Eastern  Vancouver Island28

1130931,85066118,5041028Western Vancouver Island29

284,7939,88306/26958,67397389
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TABLE 4.5.1: GCOS PROPOSED PARAMETERS FOR A GLOBAL HIERARCHICAL OBSERVING
STRATEGY

PROPOSED CLIMATE-RELATED VARIABLES

VEGETATION RADIATION CRYOSPHERIC PROPERTIES

Leaf Area Index (2, 3, 5) Aerosol Thickness (2) Glaciers and Ice Caps (3, 4)

Net Primary Productivity (2, 3) Incoming Total Short-wave Radiation(2, 3) Ice Sheet Mass Balance (3, 5)

Net Ecosystem Productivity (2) Reflected Short-wave Radiation (2, 3) Ice Sheet Surface Balance (3)

Above-ground Biomass (3) Photosynthetically Active Radiation (2, 3) Topography (3, 4, 5)

Below-ground Biomass (3) Outgoing Long-wave Radiation (2, 3) Permafrost Active Layer-Thickness (2, 3, 4)

Necromass (3) Cloud Cover (3) Permafrost Thermal State (3, 4)

Surface Roughness (2,3) Tropospheric Ozone Thickness (2) Sea Ice Concentration (5)

Spectral Vegetation Greenness Index (5) HYDOLOGY Sea Ice Motion (5)

Plant N, P and S Content (3,4) Air Temperature (2, 3) Sea Ice Extent (5)

Maximum Stomatal Conductance (2,3) Vapour Pressure Deficit (2, 3) Sea Ice Thickness (4)

SOIL PROPERTIES Wind Speed (2, 3) Snow Depth (2, 3)

Moisture Content (2, 3) Evapotranspiration (2, 3) Snow Water Equivalent (2, 3, 4)

Organicl C, N, P and S (3, 4) Discharge (2, 3) Snowfall (3)

Total C, N, P and S (3, 4) Surface Water Storage Fluxes (2, 3) Snow Cover Area (5)

Bulk Density (3, 4) Ground Water Storage Fluxes (2, 3) Time of Lake and River Freeze and Thaw(3)

Particle Size Distribution (3, 4) Precipitation (2, 3) LAND COVER/USE AND DISTURBANCE

Surface State (3, 4) Runoff to the Ocean (1, 2, 3) Fire (5)

95% Rooting Depth Available P (3, 4) BIOGEOCHEMISTRY Land Cover (5)

Cation Exchange Capacity (3, 4) Rain Chemistry (2, 3) Land Use (4)

pH (3, 4) Dissolved Organic C, N & P in Water (2, 3)

TRACE GASES Leaf Biomass BNF Plants (2, 3)

Methane Fluxes (2) Volcanic S Emissionsc (2)

Carbon Dioxide Fluxes (2) Fossill Fuel CO2, N and S (2)

N & P Fertiliser Use (2)

Note: Number in brackets refer to the tier where the variable would be measured (see text SECTION 4.5.1).



TABLE 4.6.1:  PROBABILITY OF EXCEEDING DESIGN CRITERIA AS A FUNCTION OF PROJECT LIFESPAN

PROBABILITY OF EXCEEDING DESIGN CRITERIA (%)

ANTICIPATED PROJECT LIFESPAN (years)
period in years)
(average return

CRITERIA
DESIGN

2001501009080706050403025201510852

10010010010010010010010010010010010010010010097752

1001001001001001001001001001001009996898367365

1001001001001001001009999969388796557411910

10010099999897959287797264544034231020

100999795939187827464574940292416730

99989290878378726453474032221812540

98958784807670645545403326181510450

9792817874696457494034292215138360

8778636055514539332622181410852100

63533936333026221814121075421.0200

33261816151311108654321.61.00.4500

1814109876543221.51.00.80.50.21000

1210665543321.71.31.00.70.50.30.11500

10754433221.51.21.00.70.50.40.20.12000
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TABLE 5.1.1: ESSENTIAL CLIMATE VARIABLES, UN FRAMEWORK CONVENTION ON CLIMATE
CHANGE (from http:/ / www.wmo.ch/ web/ gcos/ adequacy/ Draft_Adequacy_R eport.doc)

1.    ATMOSPHERIC VARIABLES The following essential atmospheric variables are required over land, ice and sea 

1.1 Surface 1.2 Upper Atmosphere

Air temperature Upper air temperature

Precipitation Wind speed and direction

Air pressure Humidity

Wind speed and direction Clouds

Humidity Earth radiation budget

Radiation Solar Irradiance 

1.3 Atmospheric Composition

Carbon dioxide

Methane

Ozone

Other long-lived greenhouse gases *1

Aerosols

 *1
Including nitrous oxide (N2O), chlorofluorocarbons (CFCs), hydrochlorofluorocarbons (HCFCs), hydrofluorocarbons (HFCs), sulfur hexafluoride (SF6), and

perfluorocarbons (PFCs).

2. OCEAN VARIABLES

2.1 Surface 2.2 Sub-surface

Sea-surface temperature Temperature

Sea-surface salinity Salinity

Sea-level Circulation

Wave characteristics Nutrients

Sea ice Carbon

Circulation Ocean tracers

Ocean colour (for biological activity) Phytoplankton

Air/sea exchange (fluxes) of water, momentum,
heat and gases especially carbon dioxide

3. TERRESTRIAL

Snow-cover Albedo

Glaciers and ice caps Fraction of absorbed photosynthetically active radiation

Permafrost layer Leaf Area Index

River discharge Surface temperature

Water use Fire disturbance

Ground water Land cover

Lake levels Biomass



1 The ten basic principles were adopted (in paraphrased form) by the Conference of the Parties to the UN Framework Convention on

Climate Change through Decision 5/CP.5 of COP-5 at Bonn in November, 1999. The entire set was endorsed by WMO EC-LIV and

is undergoing final review prior to submission to WMO Congress in May 2003.
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TABLE 5.1.2: GCOS CLIMATE MONITORING PRINCIPLES

Effective monitoring systems for climate should adhere to the following principles:  * 1

1 The impact of new systems or changes to existing systems should be assess prior to implementation.

2 A suitable period of overlap for new and old observing systems is required.

3 The details and history of local conditions, instruments, operating procedures, data processing algorithms and
other factors pertinent to interpreting data (i.e. metadata) should be documented and treated with the same care
as the data themselves.

4 The quality and homogeneity of data should be regularly assessed as a part of routine operations.

5 Consideration of the needs for environmental and climate-monitoring products and assessments, such as IPCC
assessments, should be integrated into national, regional and global observing priorities.

6 Operation of historically-uninterrupted stations and observing systems should be maintained.

7 High priority for additional observations should be focussed on data-poor regions, poorly-observed parameters,
regions sensitive to change, and key measurements with inadequate temporal resolution.

8 Long-term requirements should be specified to network designers, operations and instrument engineers at the
outset of system design and implementation.

9 The conversion of research observing systems to long-term operations in a carefully-planned manner should be
promoted.

10 Data management systems that facilitate access, use and interpretation of data and products should be included
as essential elements of climate monitoring systems.

Furthermore, satellite systems for monitoring climate should adhere to the following specific principles:

11 Rigorous stations-keeping should be maintained to minimize orbital drift.

12 Overlapping observations should been ensured for a period sufficient to determine inter-satellite biases.

13 Satellites should be replaced within their projected operational lifetime (rather than on failure) to ensure
continuity (or in-orbit replacements should be maintained).

14 Rigorous pre-launch instrument characterization and calibration should be ensured.

15 Adequate on-board calibration and means to monitor instrument characteristics in space should be considered.

16 Development and operational production of priority climate products should be ensured.

17 Systems needed to facilitate user access to climate products, metadata and raw data, including key data for
delayed-mode analysis, should be established and maintained.

18 Continuing use of still-functioning baseline instruments on otherwise de-commissioned satellites should be
considered.

19 The need for complementary in-situ baseline observations for satellite measurements should be appropriately
recognized.

20 Network performance monitoring systems to identify both random errors and time-dependent biases in satellite
observations should be established.
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