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Photo 1. ALIRARMS SR DB

View of the Sapporo forest meteorology research site

Photo 3. F A H OB ORET- (2005 45 5 H 12 HilRi®
Site view after the disturbance by the 18th typhoon in 2004
(shooting date: May 12, 2005)

Photo 2. 55t « 7T v 7 AW Z T —

Meteorological observation tower
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I Hitsujigaoka experimental forest

Fig. 1. o BN D 2T — 35 K Ul SR ES T

Location of the observation tower and rain gauge in the Hitsujigaoka experimental forest, Sapporo, Japan.
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Photo 4. 7 7 U E 2K HGHHI CM-06F (Kipp&Zonen) Photo 5. 3BJE & 2 1RIRELRT HMP-45D (Vaisala)
Pyranometer with a fan: CM-06F (Kipp&Zonen) Humidity and temperature sensor, covered with a
radiation shield equipped with a fan: HMP45D (Vaisala)

(a)

Photo 6. JEGEFT (2) WM-30P GHIFHFTZR). (b) 05103 (R.M.Young)
Anemometers (a) WM-30P (Ikeda Keiki), (b) 05103
(R-M.Young)

Photo 7. 3 JUCH H BRI T 0—T (WA Y a—V=w D,
B =v7)
Probes of 3D ultrasonic anemometer: DA600 (Sonic)
(a) TR-61C, (b) TR-61A
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Photo 8. /KNI EET B-071-12 (R #E 1 H%AR) 72 2k
IKEEHI
Tipping bucket rain gauge with a wind shield: B-071
(Yokogawa Denshikiki)

Photo 9. MINIC BT 2 RS ERIE (a) MetSD-1800 (A7 A 75
). (b) SR-50 (Campbell)
Snow gauges within the canopy; (a) MetSD-1800
(Meteo Denshikeisoku), (b) SR-50 (Campbell)
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Table 3. 1999 4£/05 2008 4% TOH#fFH
Monthly meteorological data from 1999 to 2008

Global solar Air temperature Vapor L Wind Velocity o
Year Month radiation Mean Maximum Minimum presgure Precipitation 1 an Maximum Pred‘?f;t%:{,:nd
(MJ m? d”) (°C) (°C) Date&time (°C) Date&time  (hPa) (mm month") (ms™) (ms')  Date&time
Jan. NA NA NA NA NA NA
Feb. NA NA NA NA NA NA
Mar NA NA NA NA NA NA
Apr. NA NA NA NA NA NA
May NA NA NA NA NA NA
1999 Jun. 19.8 16.0 25.8 01,13:45 8.4 09,04:45 134 NA 25 7.0 24,12:45 NA
Jul. 16.1 20.2 30.8 27,15:15 10.8 10,05:15 20.4 NA 22 6.0 24,03:45 NA
Aug. 17.2 226 31.8 08,14:45 15.2 27,05:45 22.7 NA 24 6.1 22,10:45 NA
Sep. 13.9 17.6 26.0 09,12:15 7.7 22,04:15 15.8 NA 26 9.8 25,14:15 SSwW
Oct. 9.5 10.2 18.6 08,10:45 -0.4 17,05:15 9.4 NA 2.7 7.5 03,12:45 SSwW
Nov. 6.1) 40)  (155) 241345 (74)  29,04:15 (5.8) NA (2.4) (6.9) 13,11:15 Ssw
Dec. 5.5 -2.5 5.7 09,18:15 -10.1 12,06:45 3.8 NA 2.3 9.6 07,11:45 SW
Jan. 6.3 -4.5 5.1 07,11:45 -13.5 26,22:45 3.5 NA 21 8.5 07,00:45 SSwW
Feb. 9.7 -5.6 0.6 05,13:15 -12.4 16,04:15 3.0 NA 1.8 6.9 12,13:15 NA
Mar 12.9 -1.5 9.7 04,13:15 -8.3 09,20:15 3.8 NA 2.9 7.9 09,12:15 W
Apr. 14.5 4.3 13.8 30,14:15 -1.7 02,02:15 6.1 NA 3.1 8.0 06,15:15 NNW
May 16.1 12.3 245 29,15:15 5.2 05,04:15 10.9 NA 2.7 6.8 30,07:45 SSE
2000 Jun. 18.7 14.9 26.5 18,14:15 7.3 08,04:45 13.8 NA 24 8.0 25,10:45 SSE
Jul. 16.3 20.3 31.8 31,15:45 12.2 10,04:45 20.3 NA 2.6 6.9 22,12:15 SSE
Aug. 17.9 21.8 33.1 01,12:15 14.9 13,04:45 21.2 NA 2.5 6.6 22,00:45 SSE
Sep. 10.5 16.7 242 07,13:15 9.2 29,05:15 15.9 NA 2.3 5.6 16,10:45 SSE
Oct. 10.1 9.9 204 08,12:15 0.2 18,07:15 8.7 NA 25 7.7 18,10:15 SSwW
Nov. (6.4) (24)  (16.1) 07,1245 (87) (29,19:15)  NA NA NA WNW
Dec. (5.5) (-4.1) (53) 31,1445  (-11.3) 26,0645 NA NA NA SSW
Jan 6.9 -7.3 6.4 10,10:15 -16.1 15,07:15 26 NA 23 7.8 10,17:45 SSwW
Feb 9.4 -7.3 3.0 22,03:15 -14.7 03,08:15 25 NA 2.6 8.1 10,13:15 W
Mar 135 48  (11.6) (2012:115)  (-185) (10,05:15) 38 NA 2.9 7.9 19,12:45 SSE
Apr 17.5 6.5 (21.9) 18,13:15 (-3.3)  (02,04:15) 5.8 NA 3.2 8.8 24,07:45 NA
May 19.1 11.6 254 30,14:15 1.1 02,04:15 9.1 NA 25 7.6 22,16:15 SSE
2001 Jun 20.2 14.9 26.0 28,12:15 7.2 15,04:15 12.9 NA 2.3 7.0 06,00:15 NNW
Jul 15.9 18.8 27.0 23,13:45 10.9 06,18:15 18.7 NA 25 7.6 06,18:15 SSE
Aug 18.1 18.8 26.2 24,13:45 12.8 05,04:15 18.0 NA 2.6 71 09,19:15 SSE
Sep 13.1 15.1 23.3 10,10:45 4.6 21,19:15 13.8 NA 24 7.2 30,12:45 S
Oct 8.6 10.4 17.3 09,14:15 1.8 26,05:45 9.5 NA 25 8.1 25,13:15 SsSwW
Nov 6.0 3.8 14.2 24,13:15 -71 27,07:45 57 NA 24 6.5 12,22:45 SSwW
Dec 5.4 -5.2 3.8 13,18:15 -10.4 23,03:45 3.0 NA 2.4 10.0 30,18:45 W
Jan 6.3 -4.0 55 22,10:45 -12.4 20,07:15 3.4 NA 23 7.2 07,23:15 SsSwW
Feb 10.0 -2.0 8.1 28,13:45 -10.2 12,03:15 3.8 NA 2.5 9.0 19,15:15 SSwW
Mar 12.2 0.7 9.8 31,14:15 -10.3 02,18:15 4.3 NA 29 9.2 22,10:15 NW
Apr 16.8 7.5 17.8 15,15:15 -0.1 06,05:15 6.7 NA 34 11.0 18,03:15 S
May (205)  (11.7)  (222) (28,12:15) (4.9) 02,0315 (8.6) NA (2.6) (8.5) 01,14:15 s
2002 Jun 20.6 13.7 236 08,14:15 4.3 25,04:45 121 NA 2.7 6.4 20,15:15 S
Jul 15.8 18.7 271 13,12:45 12.4 11,04:45 18.9 NA 2.6 6.4 12,05:15 SSE
Aug 12.4 18.1 276 01,09:45 12.1 22,04:45 18.3 NA 2.7 6.9 03,12:15 S
Sep 14.1 15.5 259 03,12:15 6.9 26,03:15 13.7 NA 2.4 6.4 19,22:15 SwW
Oct 9.8 10.2 231 03,12:15 0.9 30,03:15 9.4 NA 2.6 9.0 02,11:45 SwW
Nov 5.6 1.1 1.7 12,09:15 -6.8 21,18:15 5.1 NA 2.6 8.3 28,04:45 w
Dec 5.4 -4.8 8.1 05,02:45 -11.8 30,22:15 3.1 NA 2.2 7.5 06,13:15 W
Jan 6.4 5.2 4.0 13,12:45 -15.7 15,04:15 3.2 NA 2.4 8.9 28,16:45 SwW
Feb 9.1 -5.1 4.5 08,12:15 -12.9 06,05:15 3.3 NA 2.0 8.0 17,10:45 SwW
Mar 13.4 -0.9 11.6 25,13:15 -11.6 10,04:45 4.0 NA 2.7 9.5 16,14:45 NNW
Apr 14.9 6.5 18.8 17,14:15 -3.0 10,04:15 6.4 NA 29 8.0 30,11:45 NA
May 20.0 1.1 241 29,12:45 0.2 01,02:45 8.9 NA 3.0 7.9 02,11:15 S
2003 Jun 20.0 15.3 247 22,14:15 54 05,04:45 13.5 NA 2.7 9.7 03,17:15 S
Jul 19.7 15.4 226 05,14:45 10.5 14,04:45 14.1 NA 2.8 7.6 10,08:45 SSE
Aug 15.7 18.6 27.0 06,13:45 125 27,04:15 18.2 NA 24 6.6 08,00:15 S
Sep 13.0 15.6 24.3 01,12:45 6.8 21,04:15 143 NA 2.4 8.5 14,08:15 SSW
Oct 9.7 9.9 18.6 11,14:45 3.2 21,05:15 9.2 NA 2.6 6.3 02,19:45 SwW
Nov 6.3 4.6 19.4 03,12:15 -6.4 28,06:15 6.4 NA 25 71 22,04:15 SwW
Dec (5.1) (-1.6) (53)  01,13:15 (-8.9) (30,18:15)  NA NA NA NW
Jan (5.9) (4.2) (25) 21,1615 (-11.0) _ 29,07:15 (3.5) NA 2.4) (101)  14,12:45 SW
Feb 8.7 -2.9 3.8 26,10:15 9.8 02,05:15 3.8 NA 2.5 10.1 26,11:45 W
Mar 12.7 -1.1 10.9 17,14:15 -12.5 04,05:15 4.1 NA 29 8.5 11,14:15 Sw
Apr 15.9 4.6 18.0 29,15:15 -3.9 03,07:15 5.1 NA 3.0 9.1 21,10:15 NNW
May 17.0 121 244 27,15:15 2.7 02,04:15 9.7 NA 3.0 8.5 03,20:15 S
s00a  Jun (19.9)  (166)  (27.2)  14,12:15 (56) 16,0345 NA NA NA s
Jul (174)  (195)  (302)  30,16:45 (6.9) (02,03:15)  NA NA NA NA
Aug 15.6 19.7 29.8 08,12:45 10.3 26,04:45 18.4 NA 24 8.7 31,17:45 NA
Sep (126)  (163)  (256)  01,13:15 (75) (15,04:15)  NA NA NA NA
oct (9.6)  (10.8)  (23.7) (07,11:15) (0.7) (27.03:15)  NA NA NA NA
Nov 6.3) (58)  (16.8) (11,15:15) (7.6) (30,06:15)  NA NA NA NA
Dec (4.8) (-2.5) (8.5) (03,13:15)  (-12.9) (29,01:15)  NA NA NA NA

RFBRDY 10% 2L EDBEIE NA, £ RHBEEBXUTKIRD () Offild. EROBRHIMNM b TSNz —20
10% L EH 56

NA suggests more than 10% data gap.

Parenthetical values indicate that the data include more than 10% of the estimated values.
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Table 3.1999 -5 2008 FEE TOHRHE (D)
Monthly meteorological data from 1999 to 2008 (Continue)

Global solar Air temperature Vapor N Wind Velocity L
Year Month radiation Mean Maximum Minimum presr;ure Precipitation 1 on Maximum Pr%vi?él‘;%xnd
(MJ m?d”) (°C) (°C) Date&time (°C) Date&time  (hPa) (mm month") (ms™) (ms')  Date&time
Jan 6.3) (5.3) (46) (03,13.15) _ (-16.2) (11,01:15)  NA NA NA NA
Feb (9.4) (-5.8) (25) (2012:15)  (-14.4) (11,23:15)  NA NA NA NA
Mar (13.0) (-1.5) (9.4) (0712:15)  (11.7) (04,01:15) NA NA NA NA
Apr (14.5) (43)  (181) (27.11:15)  (4.8) (01,0515  NA NA NA NA
May (17.6) (9.0)  (23.0) (29,10:15) 0.9) (1503:45) NA NA NA NA
2005 Jun 20.3 16.7 289 23,14:15 8.5 07,04:15 14.2 NA 2.7 7.6 02,15:15 SSE
Jul 16.9 18.1 27.0 17,13:45 1.4 06,01:15 17.2 NA 23 6.8 27,17:45 SSE
Aug 17.8 214 29.7 05,12:45 12.2 24,05:15 20.5 NA 25 6.9 03,21:15 SSE
Sep 13.0 16.8 26.4 02,14:45 8.9 26,05:45 14.6 NA 24 7.6 07,19:15 SSwW
Oct 10.4 1.5 191 08,11:45 3.1 19,06:45 9.5 NA 25 6.8 13,13:15 SSwW
Nov 6.7 4.0 171 07,10:15 -3.1 30,21:45 6.0 NA 2.6 8.4 29,08:15 WswW
Dec 5.9 -4.3 3.4 09,12:15 -10.6 31,07:45 3.1 NA 2.4 7.4 11,08:45 SW
Jan 6.2 -5.8 2.0 30,11:15 -14.7 23,04:45 3.0 NA 2.6 7.4 26,13:15 NW
Feb 8.6 -4.4 6.3 21,12:15 -11.7 03,00:15 3.3 NA 2.8 10.4 27,07:15 W
Mar 12.6 -0.6 6.5 16,12:45 -8.3 14,03:45 4.2 NA 3.3 9.1 29,03:15 SSE
Apr 14.7 3.1 141 29,13:45 -4.6 08,05:15 5.4 NA 3.1 8.4 11,10:45 NNW
May 19.3 1.2 23.8 18,14:15 2.1 02,02:15 7.9 NA 3.0 8.4 10,11:45 SSE
2006 Jun 171 13.6 22.0 30,14:15 54 03,04:15 12.8 NA 2.7 6.1 15,11:15 SSE
Jul 20.6 18.4 271 14,12:15 12.5 01,03:45 16.9 NA 2.4 6.0 09,14:45 SSE
Aug 18.8 22.0 304 09,14:15 15.5 26,04:15 21.8 NA 2.5 5.9 02,12:45 NA
Sep 14.4 16.2 235 03,11:45 8.5 26,01:15 14.2 NA 2.4 7.4 20,06:45 SSW
Oct 10.4 10.0 20.5 04,12:45 -1.5 23,06:15 9.0 NA 25 7.5 08,16:45 SSW
Nov 5.7 4.6 15.3 04,13:45 -4.1 22,23:45 6.6 NA 2.5 8.8 22,11:15 SSw
Dec 5.5 -2.0 5.7 26,13:45 -7.1 09,06:15 4.2 91.0 2.1 5.8 06,06:45 SW
Jan 5.8 -3.4 3.8 01,15:15 -9.2 26,05:15 4.0 114.0 22 9.1 07,18:45 SSwW
Feb 8.5 -3.1 6.6 23,09:45 -9.9 10,06:15 4.1 94.0 2.6 8.2 16,02:15 NNW
Mar 12.6 -1.0 1.2 25,14:45 -9.1 01,06:15 4.5 86.5 2.6 7.3 05,10:45 SwW
Apr 16.8 4.2 16.8 29,13:15 -2.0 15,06:45 6.2 55.0 25 6.9 28,08:15 S
May 17.9 10.7 24.0 22,14:15 4.2 21,05:15 10.0 135.5 2.5 7.7 01,19:15 NNW
2007 Jun 224 16.8 251 17,12:45 7.9 02,04:15 15.8 64.0 2.1 7.4 05,11:45 SSE
Jul 214 17.2 28.0 25,12:45 1.1 01,02:45 15.9 57.5 2.5 6.5 19,14:15 NA
Aug 15.8 214 31.6 13,13:45 13.6 24,05:15 20.4 64.5 1.8 6.6 02,01:15 SSE
Sep 11.5 17.0 28.0 21,14:15 7.6 30,04:45 16.0 213.5 1.9 57 03,19:45 SSW
Oct 10.0 9.9 19.4 03,14:15 1.7 16,02:15 9.1 81.0 2.1 6.1 22,13:45 SSwW
Nov 6.7 2.6 13.9 05,12:15 -8.0 22,06:45 5.2 67.0 22 6.4 20,16:45 WNW
Dec 5.4 -2.4 4.9 29,19:45 -8.7 26,07:45 3.8 80.0 1.7 5.8 29,13:15 SW
Jan 6.5 -6.2 -0.3 06,14:15 -13.4 17,07:15 2.8 65.5 2.0 6.8 13,12:15 W
Feb 9.4 -5.1 54 29,12:45 -13.8 25,02:15 3.1 90.5 2.6 9.2 14,11:15 NNW
Mar 131 1.8 12.0 25,13:45 -8.2 03,06:15 4.8 255 22 6.6 11,17:45 NNW
Apr 16.7 7.7 21.8 21,14:15 -0.7 13,04:45 6.1 9.5 2.8 8.6 01,13:15 NNW
May 18.1 10.3 239 02,12:15 -0.3 10,04:45 9.3 106.0 29 7.4 20,15:15 SSE
2008 Jun 20.0 15.1 241 10,12:15 6.3 01,00:15 13.1 53.5 2.0 6.4 19,22:45 SSE
Jul 17.3 19.2 27.3 06,14:15 10.6 01,04:15 18.6 555 2.5 6.2 07,19:15 SSE
Aug 16.7 18.9 27.0 05,13:15 1.2 21,04:15 17.3 76.0 2.3 5.6 01,14:45 SSE
Sep 15.4 17.0 258 01,11:15 6.8 29,04:15 14.3 24.0 24 6.7 24,14:15 SSW
Oct 9.2 11 19.6 13,14:15 1.9 29,02:45 9.3 123.5 25 6.8 24,11:45 SSW
Nov 71 3.0 16.6 06,13:45 -7.9 25,06:15 54 84.5 24 7.2 09,02:15 SSW
Dec 4.7 -0.8 9.6 05,10:15 -11.6 26,23:15 4.7 62.5 2.5 8.7 31,12:45 SSE

RAFARIAY 10% 2L EDEEIE NA, ERAFEB X TEIRD () OfEiE. EEROBNN rbnTHimI N7 —20
10% 2 & % 55,

NA suggests more than 10% data gap.

Parenthetical values indicate that the data include more than 10% of the estimated values.
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Seasonal variation of meteorological elements.

(a) Monthly mean global solar radiation and air temperature, (b) monthly
precipitation in 2007 and 2008, and mean in vapor pressure, and (¢) monthly mean
wind velocity and the maximum frequency of wind direction.

The error bars show the ranges from 2000 to 2008.
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Meteorological observations at the Sapporo forest meteorology
research site from 1999 to 2008, Hokkaido, Japan

Yasuko MIZOGUCHI"", Katsumi YAMANOI", Kenzo KITAMURA?,
Yuichiro NAKATI” and Satoru SUZUKI”

Abstract

In 1999, we initiated meteorological observations in a deciduous broadleaf forest in Sapporo, Japan. In this article, we report
observation results for a 10-year period between 1999 and 2008. The 18" typhoon in 2004 destroyed not only the forest canopy
but also the observation facilities, interrupting observations until the following spring. Mean global radiation, air temperature, and
vapor pressure were 12.6 MIm”d", 7.3 °C, and 9.2 hPa, respectively. Mean wind velocity was 2.5 ms”; the maximum frequency
of wind direction was south—southeast. The maximum snow depth within the canopy was 137 cm in February 2000, and the
mean annual precipitation from 2007 to 2008 was 944.5 mm.

Key words : global solar radiation, air temperature, vapor pressure, precipitation, wind velocity, wind direction, Sapporo forest
meteorological research site
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