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OEEEEH L7z, BHERcETE, EBiE, B, KEXOILREXEEE, K&ED
REE EBED T TR Uiz, ARERICEHI S Wiz &UR, LLBEEDIERFIORE» 5,
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HZLOEXRBRE SV T, HES & FEHREPEGZESE £ 6BWRY, 7Y
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OuTtani, Yoshikazu and Yamanol, Katsumi : Turbulent transport characteristics of
momentum, sensible heat, and water vapor above a forest canopy J. Jpn. For. Soc.

74 : 213~220, 1992

This paper describes the measurements of turbulent transport

characteristics above a forest canopy in relation to the calculated eddy correlation
fluxes. An observation tower was placed in the center of a 17.5a hinoki
(Chamaecyparis obtusa (SIEB. et Zucc.) ENDL.) stand with an average height of 8.5 m.
* An ultrasonic anemometer-thermometer and an infrared humidity fluctuation meter
were used to detect wind velocity, temperature, and humidity fluctuations, respective-
ly, at a height of 13.5m. The turbulent transport characteristics of momentum,
sensible heat, and water vapor were analyzed for three different atmospheric stabil-
ities. For unstable conditions, both temperature and humidity initially increased
slowly and then declined rapidly, approximating a triangular pattern. This suggests
the existence of vertical transport by convective plumes. During upward transport of
sensible heat and water vapor from the forest canopy, cospectra of sensible heat and
water vapor have secondary peaks which are not seen in the momentum cospectra.
This also provides evidence of vertical transport by convective plumes. The non-
dimensiona) frequency which contributes to the transport ranges from 0.001 to 10
for sensible heat and from 0.001 to 5 for momentum and water vapor. Thus, a
sampling speed of 10 Hz and an averaging time of 10 min give reliable fluxes from

unstable through stable air conditions.

I. 3 L & |

Fhh 6 KEANDHEHECKERMEE L2 ROZ 2 L
1%, AINEOE? S FERBIC L BIBREEZRDZ
Y, ERBEOBRSA»SBHEMELD ELAEER
FT BT A—FERKDBZLICHEL, TTICEN
FROAFTEL DFERZ IR THD, HERHE
EOWTHWL 2rDFEND Y, BN TIRRE
(1985), FE(1988) 2 Pk v EBEINT W B, #
D—DWELREEES H %,

LAk, KEERBCOELE X 28, KE
S REBA AR EOYHEE L AEOHESR 2, IBED
BLEIBICE - THEEL, Fhoh oEENCHEE
ERDBFHETH B, 20 dEHETHEZ, BHEE
BHLOREZRIEERELYRENS, 2O LR, &
HORETT & EEATI A L 7ok i R R E <
HDERBOBMBERTEEL, ZOEHEE L DRE
PRV, LECKBEOREAROMERFHET 505
BHBDLIINEITHS, ‘

BMEE LOKR, LB, BEZYOWEER, —

* A0 —#iE, £ 100 BRAMESKREB L UBERRY S IR EFRB BV TOERR L,
wk RIS  For. and Forest Prod. Res. Inst., Ibaraki 305



214

Bz 0.1 856 10 MEEDEMA Y — LT, KEER
WEoTEBLTw3, ELREEETRE, WEEOH’
DEOWEE LHMEL, ZhriEEES L TREESY
KRB, 2Dkw, BHEEZHEITLEETIR, %
CHEESTLREHEERELD, BRECK®REY 3N
ERbb, 261, AL 2HEERENAEK, &
REHE LERESRETH B,

SWINBANK (1951) IZ & - THID THEHA > N7 EIRE
Bk, % OREHEOESE S EREETZE IS
&7z (Jz & 213 BUSINGER 5, 1967), SEER 5i, #
R & BARIHR ORI & EIEEE L T 5B R
7o ROMEIRE BT BT S L (OFA - XeH, 1979),
BEMBRENOAESEEZHECAHE N IO
o7 (A - SEH, 1982, 1983), BMkaEHRE LR
ELME BRI £ 2 BiXE R/ E L, SHUTTLEWORTH &
(1984), Barpocct and MEYERS (1988) 72 K2 & W 1T
nTw3, BROHFHCEIT 28HE, 0 bTER
BRI BT A RIS R L, AR S (1989), &
5 (1990) 2 B HpHI T E iz,

AT, ELRESEIC L 2HXEHEOER
%, GLnEAAROMEEZENE LT, FMEEL
TYEEOEE R BRI L, *ORBRCESE, B
2, B, KEROILRRAEEE, REOREEL
REEED I CREAT L 720

. E=5&, HIE & BT AEOHE

1. HERHMOME & AEDHE
FUE 21T - 12 HMEEEIL, TR EWZERR (FFPRI)
BN (140°08°E, 36°00N) DE K 17.5aD & / F A
TIHT, BRI 1TETH L, BAHEEC L 285, &
TE, MEEEOFHERFNEFN, 8.5m, 3.6m,
10 cm T, EEBEEHIIAFAROBRIN Y B Hiz &
D 8.0 LHEE & NTz, FERLOHBIRIIL, HHl,
Hi, EE, BUESMBEEL T,

M- 1 HBROEE, RESE 2 ZNFRT, BLI
EEE X 2EEEBRHED O 0, BERERRER
(¥ FE|HE SAT-300), FRIVEEELEE (B LEH
8 AH-100) 13, 13.5m DB S THERFL, /S—V Fra
VEa—2 (ARBLRE PCIS-XA) WHH L7z A/D
TR — R (/) — 7 X Analog-Pro I) 2L T,
F—% % 10 Hz QBRI TR U 20 72, BE 13m
WERE L T MBI ET, M2 cm OE S ICHEER L - B
AR, BEEEEET R &0, RSO LB I B R
EDF—FiF, =V IFNaAYEa—¥ (ARESE

J. Jon. For. Soc. 74(3)°92

(1n2,) UYwT 7,
e VW, g,
1Bz 4 &fgp@; st
_93_64 (et »34,.
7
| |96
10 4 7e
] %zgd.rw
) loof
z i
£
5
[
[
0 =
X-1. HIBOEE

Instrument set-up for experiment .
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1, Ultrasonic anemometeér-thermometer; 2, Infrared humid-
ity fluctuation meter; 3, Net radiometer; 4, Short wave
radiometer; 5, Ventilated psychrometer; 6, Cup anemome-
ter; 7, heat flux plate.
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