P 000 http://www.cqvip.com]

BEAES¥M 2000FE50 F18% H5H
Chinese Journal of Applied Ecology, May 2007 ,18(5) : 951-956

1 B W A LR M Z E AL B im A SRR

RERE FEFT IBRE KBS S+A 284
(* ek EP 2 BER B I A HIFEAR, DL 110016, 7 shEFHE B USRI SYEMBISTIR, ALK 100101)

W E RAFABAREHEXBERFRT KA LA LMAFA-ALKFETH CO, HRX
B EREN EREFPUALEL AU T RELFEERNEFCO, KRG EHAERKETF
REXFE 23, FEFTHNEFHRAREAAOm A BETHREEE£0.01 ~2
He HEREAZAELFBRACRORATARTESH CO, BE. XRAFBAREHEN
BERTURRARE L7 i BRI oy AR ER. 2B TR EAKE N RFTHFRM-K
SCO, BREMFARARGAL, EmAIBHEmEREHXBALAGTEHNAHE XK.

B, & ExtH R A4 T 8 CO, i B 4048 B oy 7.

XEiE HrtamKk REMXE CO,BE mAX#

NEHRS 1001-9332(2007)05-0951-06 HEASFEES S716 LEKARIRE A

CO, turbulent exchange in a broadleaved Korean pine forest in Changbai Mountains. WU
Jia-bing', GUAN De-xin', SUN Xiao-min®, SHI Ting-ting', HAN Shi-jie', JIN Chang-jie'
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Abstract: The measurement of CO, turbulent exchange in a broadleaved Korean pine forest in
Changbai Mountains by an open-path eddy covariance system showed that with near neutral atmos-
pheric stratification, the CO, and vertical wind components over canopy in inertial subrange followed
the expected -2/3 power law, and the dominant vertical eddy scale was about 40 m. The frequency
ranges of eddy contributions to CO, fluxes were mostly within 0. 01-2. 0 Hz, and the eddy translated
by low frequency over canopy contributed more of CO, fluxes. The open-path eddy covariance sys-
tem could satisfy the estimation of turbulent fluxes over canopy, but the CO, fluxes between forest
and atmosphere were generally underestimated at night because the increment of non turbulent
processes, suggesting that the CO, fluxes estimated under weak turbulence needed to revise corre-
spondingly.

Key words: broadleaved and Korean pine forest; eddy covariance method; CO, flux; turbulent ex-
change.
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2 BEMESHRSE

2.1 SRR
AR EFER ¥R KO ILFAES REEN
¥h 1 SARAEHD I LD AAAR N #E 4T (42°24'N, 128°6/
E, %3k 738 m). WEMZ M T RE B G, FX
J7 e (PaRg 5 ) AR X > 5 000 m. 3824111 3
BB L, FEIFA NN (Pinus koraiensis) |
1B ( Tilia amurensis) | 5% 7 ¥k ( Quercus mongolica) |
K W0 ( Fraxinus mandshurica ) . 8, A ( Acer mono)
& o R EZGEH, FHERE 26 m, BoKAFEAE
B(#R 6.0 m* - m7? SLAKREE L 560 B - hm 7.
2.2 MR
221 IREEENRN MNGEES 62 m HHK
KAWL, TEPIE 40 m(1. 5 FFEMHER) B E
K7 B — S8, B3 = 4 B 75 XU {3 ( CSAT3,
Campbell Inc. , USA) il & T H M # 5% 5 B iR bk
3. CO, 57K ¥Rk BE ik 3 % R JF i SR AL S S Ak 4 #r
X (Li7500,Li-Cor, USA ) il & , Bk 3h {5 & R E N
10 Hz. Fr A 38813 CR5000 HE K 4 28 ( Campbell

Inc. ,USA) REE. WA Al & /NS GBI R 55,
FIE#HTRSEER WM. BIERESER 2 Hz, 38
it CR10X-TD %1% £58 (Campbell Inc. , USA) 45
30 min BENCFEHXE BE JEEEFRE
HEEASZEL. BN, MIELRE CO, RE 7
J2(2.5.8.22.26.32 50 #1 60 m) BRLk & 45 (Li820,
Li-Cor,USA) , #t47 CO, ¥R BB WL
2.3 ¥ELHE

CO, AEATETNE(w) 5 CO, HE (c) Bk
SEM T LW T E R, LR R RERTY
AL BT 1] P9 B ST 888 - 39 GE & - ¥ 4L ad [ B R 30
min) . [EAE BE KRR CO, AFEME KfE5H, 7
HSZ MR, X 10 Hz &5 Bk 3h & E] 551 F 30 min
REEE SRR T &7 M AHE T . WPL 51T
MR NEIT. FHBITIRRERERLX
BRUY . BUE A4 HE 5 22 I R ] MATLAB ( MathWorks
Inc. , USA) 52 5K.
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Fig.1 Time series of turbulent fluctuation above canopy during
noon of the growing season.
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R T- R ERAUEL. KU FrE—
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Fig.2 Power spectrums of vertical wind speed (a) and CO,

concentration (b) time series measured by OPEC system (at

13:00 of 17 September, 2003).

SRR = KGR D R R R T X AR S -
23 ER  EMERAHUMNSRERER X5
Kaimal %1 5286 i 45 B A R 47 09— B, A
CSAT3 =#4E#8 75 X 3 {3 F1 Li7500 41 4h4% CO,/H,0
SRS H{OTEEXGES B Co, IRE KNGS
BImR N, BE A BEAE T B 2 b s TR E K. S 46,
WR R AT 2 Hz B, Li7500 S4R4 - SC il 69 CO,
SEREEESIE2M R EE, TR EH TEEN
WS RS . f1 T A 2 T m AR/, X
RERBMERSAYBHER . XHIFLT KA
Ly 38 R ORI 2 2 I S BB T U 38 /).
i 2 BT LB Y, T R R 0 (8 FRAE 3R 5 B
8. CO, ¥Rk ahF 5150 E 5 (f,,) A 0. 01
~0.02 Hz Z |4, ifi & B XUE bk ah e 5 1% i 8 & 31
RN 0.02 Hz 4. BEX MR ES REmK
BRI T FE AL d(19.5 m) , RIEH
FETERMEHRGE(AN2.0m - s7") ,A]BEHEH
75 16 RGEE i B TE B 3R R e g S, 428 0.2, T H
HEMESFRERE L, AN40 m (L, =(Z-d)/
S B Z HME L) . X — G5 RABX AR, AR50
AU 3 o M 3 B R S i W SRR BT IT (AN
0.4 Ze 47, Ty B 250 Xof S0 26 A 6 B RO A M


http://www.cqvip.com

954 M A &£ 2

P 000 http://www.cqvip.com]

EBFMEN 0.6 £ RUABMKSW(NHBIES
RESTIRNE , R R B R H E TR EARE (A H .
BEMY B ) KBE. 55 B2 R LA W, F
B XN HREME B XA IF 46 T 0. 04 Hz fifil,
W CO, WEFHMAREITIHT 0.02 He £
X FJi A B R U, MBS T ZE YA
S0 B ST T LB E AN TR AR R T K w
1 CO, VREE ¢ X Hid 7 25 o R 2 T TR B 9 4R 3T
B ZE BT P, U AR T AR S e R AN
CO, v 52 fa] fy bl 7 22 B L, 38 80 W7 AR 22 S [R] 43
X} CO, A ER ST K. 3 ATLLE
H SRR T 2 He /R I LS B3 i 8 2 5T
BRI, TR U8 B TR X £ EAE 0. 01 ~2 Hz ARG
Bl X SRSV XGE R CO, IEED RiE 5
P REA—BC WHTFBAREHEXUBFRE, B
=S RE LTSN CO,/H,0 SR {U4%
RS MR L RE 7 B 25 7 LA e B 2 [ B 40 B S AR 16
SUERRRIEH N X TR S AR AR T
HEA K. Lee! (BFFT W RH , MBS BT , TE
B LI RGUERBIRIR T T E 21 CO, @R
02r
0.1f

o}

[

'
(=4
—-

FC.c(fYicov (w,c)
o

07 o . o —_
10° 10°? 10" 1 10'
$i # Frequency (Hz)

3 FRAREMXRELWNEEREN CO, KK
BF S ik

Fig.3 Cospectrums of vertical wind speed and CO, concentra-
tion time series measured by OPEC system at 13:00 of 17 Sep-
tember, 2003.
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Fig.4 Diumal courses of friction velocity and CO, fluxes ( Au-
gust 17-20,2004).
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