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COMPARISON WITH CLIMATE SEVERITY INDEX AND RESULTS BY
USING PRINCIPLE COMPONENT ANALYSIS IN CASE OF HOKKAIDO
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In cold region like Hokkaido, severity index evaluated by weather condmons and sense of climate in each area is

required for defining winter’s misery.

1) When‘assummg total hours of snowstorm or freezing precipitation in case of Japan, climate severity index (CSI) in
Hokkaido can be calculated. CSI in Hokkaido had a range from 32 to 50.
2) Six levels of adaptation to winter defined by N. Pressman were asked to staffs of promotion section of Cities in

Hokkaido and to two groups of students in Hokkaido University as a questionnaire. Replies of enduring winter were

the most among the six levels. Reply pattern of each group to the six levels was very similar.

3) Regional climate map (Hokkaido) was proposed by using coefficient from principle component«analysis. The

analysis used data of questionnaire results to officials of Hokkaido Government and of weather condition. Regional

climate map was well relative to CSI.
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Table 9 Persentage contribution of each of the four factors and nine

subfactors defining winter severity (D. phillips).

Outdoor Mobility 15%

Wind Chill 24%

Discomfort 56% Length of Winter 16%
Severity of Winter 16%

Psychological 14% Iv);crtk]t:l):s;SFactor 2;‘:
Strong Wind 5%

Hazardousness 15% Blowing Snow 7%
Total Snowfall 3%

Snowfall 8%

Snowfall 5%
Freezing ‘Precipitation 10%

Appendix A:

No. 1 Mean percentage of time in January that Wind Chill exceeds

1400 W/m?2.
Mean Percentage (%)
98-100
95-97
92-94
89-91
86-88
83-85
80-82
77-79
74-76
71-73
68-70
65-67
62-64
59-61
56-58
53-55
50-52
47-49
4446
4143
38-40
35-37
32-34
28-31
24-27
20-23
16-19
12-15
8-11
4-7
0-3

Points (Max. 24pts)

24.0
23.2

224
21.6
20.8
20.0
19.2
18.4
17.6
16.8
16.0
15.2
14.4
13.6
12.8
12.0
11.2
10.4
9.6
8.8
8.0
7.2
6.4
5.6
4.8
4.0
3.2
2.4
1.6
0.8
0.0

No. 2 Number of months with Mean Daily Temperature less than 0C

(Length of Winter).

Months
10 or more

—_ N W A AN 0O

0

Points (Max.16 pts)

16.0
14.4
12.8
11.2
9.6
8.0
6.4

3.6

3.2
1.6

0.0

No. 3 Severity of Winter — Mean Daily Temperature of the coldest

months.

Temperature (0C)

-40.0 and less
-38 to -39.9
-36 to -37.9
-34 to -35.9
-32 to -33.9
-30 to -31.9
-28 to -29.9
-26 to -27.9
24 to -25.9
-22 to -23.9
-20 to -21.9
-17.5 to -19.9

-15to -17.4
-12.5 to -14.9
-10 to -12.4
-7.5t0 9.9
-5 to-7.4
-2.5to 4.9
00to 24
2.5t00.1

greater than 2.5
No. 4 Increasing Darkness Factor with increasing latitude.
Points (Max.8 pts)

Latitude

81° N and greater

76° 53" to 81°
73° 07’ to 76°
70° 43’ t0 73°
68° 50" to 70°
66° 24 to 68°
63° 52" to 66°

59° 53’ to 63°

53°
07’
43
50°
24°

52’

less than 56° 22°

Points (Max.16 pts)

16.0
15.2
14.4
13.6
12.8
12.0
11.2
10.4
9.6
8.8
8.0
7.2

6.4
5.6
4.8
4.0
3.2
2.4
1.6
0.8
0.0

N WA LN
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No. 5 Wet Days — Average number of days with measurable precipitation ~ No. 10 Freezing Precipitation — Absolute frequency of the number

in December, January and February. of hours with freezing precipitation (over a 1-years period).
Number of Wet Days  Points (Max.6 pts) Frequency of Hours  Points (Max.10 pts)

35 and more 6 1200 or greater 10

50-54 > 900 to 1199 9

4549 4 700 to 899 8

40-44 3 560 to 699 7

35-39 2 480 to 559 6

30-34 ! 400 to 479 5

29 and below 0 » 320 to 399 4

No. 6 Strong Winds — Mean percentage frequency of January wind 240 to 319 3

speed equal to or greater than 30 km/h. 160 to 239 )

Frequency of WS Points (Max.5 pts) 80 to 159 1

30 and greater 5 less than 80 0

24 to 29.9 4

18 to 23.9 3 Appendix B:

120 17.9 2 BREICWA., FERTHAZORERLED FT Blowing snow
6to 11.9 1 DHERMZEEL .

less than 6 0 i t,: outdoor temperature [C], v: wind velocity [m/s]

8 C=¢, =0T

v-{0.0011t 4+0.0336 t +0.413 t 2+2.4154 t +9.5035} = 0 — Blow-
ing snow

-8 C>t_ and v>3.8 m/s — Blowing snow

No. 7 Blowing Snow — Absolute frequency of the number of hours

with blowing snow over 10 years.
Frequency (Hours) Points (Max.7 pts)

8000+ 7
6800-7999 6 (20024F11 10 H RASSR 22, 20034F 3 A31HHRAHE)
5600-6799 5
4600-5599 4
3600-4599 3
2400-3599 2
1200-2399 1
less than 1200 0

No. 8 Total Winter Snowfall (cm) for Hazardousness Factor.
Total Snowfall (cm) Points (Max.3 pts)

500 or greater 3
325 to 499 2
175 to 324 1
below 175 0

No. 9 Total Winter Snowfall (cm) for Outdoor Mobility.
Total Snowfall (cm) Points (Max.5 pts)

500 or greater
400 to 499
300 to 399
200 to 299
100 to 199
less than 100

QO = N W A W
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