ERZE DE IR 2004, 34 ST IT): 109~117
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T AT 5k CO. BT B4
R HIR A T M

WA RO AT BEE

(O ERPZ i ER 2 5 R AAT, b5 100101; @ EREEFFRAR, L3R 100039)

%ﬁU%M>

BE  ATENATHTHRRBEEFRERHETRT TN, HET 23m F 9m HEFE
BRI URAE, 32003 £ SR ANBUCRAEAT THSHE. HALEREN: ¥
A SR AXRNVEDH TR T EER NS REMPAR). LHBEE. BRI
NEE #{F PAR #5174 B 2 SOl R0 A2, 8 b B S 0y B A4 70 U4 AT T 6, 70
(BIHH NEE A FREMMAAREZNHE ZRRNENAR. REXFALEENANE
IO HEEA AN THE R NAER RNAETE. 2003 £4 7 NEEEILS, 6 ARE, B
BAMEA-0.61 ~-0.67mg -CO, m™ -s™; BE 7 HBT ™ ERERFLEER, NEEEH KX 5~6
A 2/3, BREAMEAN-040mg CO, - m™ - 5™ AKEALAFh FHETE, NEE H 4R, H&K

AAEH-0.29 ~-035mg - CO, - m™ -
4.

KR RETRETKE

REPHHEEZRESRTURANEER %M
Bz —, FEHNE LB — KRR =%
BE, NEAHEBXEEEANKOBEICEIRERER
FEMEE XMUNLNE. EiFEENFLUXNET)
Fuep E B AT R SUEE I M (ChinaFLUX) A48 8
B, HEEMZEGE: (1) MR CO, BRI
W E T R EAEGTRE, MR, EgEARAK

2004-07-14 WFE, 2004-10-14 WAE

™. 2003 A4 X B AEAE-0.553 ~—0.645 kgC - m™ X

MEHRX AIL§ItH SEERX

MBS CO B RMAERZETRS,; (i) HETaREN
RREVERESRGUTRE, W EEL. KT
G0 CO W FE RN, =P @ B P 2 AT S B e
WA RS E KR CO, AR HGE B KM H 5t
ARG, RRHFHESRATBEF LR RRA
7 NI 2% s N I ol 7 NN 2. 8 i 3 S
WEFRAR. THMATH AT e, B

* B R E A EATR K BARITE GRS 2002CB412501)F1 T B R 42 S &R G0 THREKINE ($R5: KZCX1-SW-01-01A) & ER i FE R &
5% FETTRET MIRGIHN TR X TR S : CX10G-E01-03-05)3: [ % 85
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RAGHIER A WRE SR, 2 TeEFERL x
MEXIRE—, %2 v=w=0 McMillen(1988)
B 2 IS AR RAZ GG, £ 2 RFER &t
FARTES 3 IRARARANER:, B y B 2 BhVEE &
HVERE, TS vw =01

3.3 gRABHRFR

TSR, REAREUERS. RNEERE,
K HE B P AR R A9 Rk, HAl, xt
BRARBIRIRINE LA T LM% P ERME. BIE
RESBRE&MHERZE. dEEHEREEE. AXH5HXH
T A S M B A (B LS RS E BLA 434 F 3 H
A ERATIR(E, BIXT 3 R0 FAR4R LR B i 4L
WHFEFATER. XMFEE ERBERA 30 min
BEskE 1 hFEME, REH 1 d W 24 h P EEIE
KB HFEHE. FH TR E R EEET T
BT3B R B K A R (N R B R — Rl 4~15
d), BEHIEERAE 3~4 d BB —PEE, BTy
BB R E KT 3~4 dP. LRIFATIEINT AR
B BB ACEEF, EAM A SRR R AR (3 E
AR, BT A BOS K& RHEE 715 B
MAR. PHHEME—RBRI 14d. WA 7d 1
S R 8] K B AR 2 B /NP, e ] B B R 4 43 S IR
J7iEC OIS H T (Rl B, BT A — ST fD A (] BR
EA — R H PR, AR5 R A B AR S SR
F I BEH R RS (1) WEhr-F et B, &
BHERHNE - REIELN e PN RRKE, R5
FA At (] B A H S 35384k % 22 gt AT 4 b
4 FR5E
41 EHRKBEFHEHELL

M 1 ETLUEH: 2003 EEWER S B 8 A+
B BT HERATHME, LHE7 BT ™E
HMTE, ZABRWEN 32 mm, =EEWELLHE
S 40%, AFEETRES. SHAEN, 2003 £5
EBRERE, 7 BFWSRE 31.2°C, WAERBEH
2.4°C, HEMLIERE; 0°CUL EAFBRRAKEEARE
HILAE 7 H. 2003 4R HEu 20 FER DA EHETF
F, LT A EATE.

4.2 NEE 5®BEETHIXE

4.2.1 NEE X XAH3ER5T (PAR)H i R
BESRRATH(NEE) SRS T B b e (8] 5 W i

WEEEN, FSRUEHESRATRERE, it

SREZHEER TR, FATLOCEH kST

AR E RS A BRE(PARZ10)F B KRB (PAR<

10). NEE XI PAR Y70 Y. g 2 — B 7S B A XU 207

72, L8R BOE % 0T LU Michaelis-Menten A7 #1420

a-PPFD.P

Fygp = ———— M8 _R 10
NEE T 4 .PPFD+P,, ° (10

ERF P NARBESREXHEE(mgCO, *
m s, o WERWHIEGEEFHE(mgCO,
m™ « s”'/umol photons * m™ « s7'), PAR A G EE 2
WA EHOEE B E % E (umol photons + m™ -
s, P, (mgCO, « m™ « s )AL MAR g A SR
LT (B PAR— oo BT AR RT3 M7 E ),
R, (mgCO, * m™ « s ) W R LR IEZE (A PAR—O
I S RGATHR(E).

B 2 BAFus PAR MI{EREE KPHE & E A3 nim
B AR, 7 BERIER, 5 SRS, RE 2
A& #ESRETHREZY FRUERES,
6 HCR ST B HE N A0 N K R B B BT 4
M, 25 FE K PE & A R E N FE g AR K
MmN, WA KNG ESRETHREN L
El, TR 23 mEE39 mNEEHREE 3 AEHHE
M#E S BREERE ZEETHRNES, XFER
BT 2003 £ 5 B 16 HLUUG R THRGT 2. &R

THORAAMERTERE. KLk, R tRER A E

HRBE2AABEAR. 6 AR EaE 2FHTTE
KR H TR ETEN . AR 23m B T AR
FWATLE T REF F 7 0.0204~0.0626 Z 8], 6 B &S
3 AEAR(E TS & 12 B 7 AW A REEE R
WIS ERR R, WESH6Y; 4~10 B EEAEKH
B4 0.0379; 39 m {8 0.0095~0.0603, 6 A& & 12
AR, 4~10 B (FEBEEKME)N 0.0428(F 1). BAE
2R LUE 1, BIBEFEECEH AR S 1038 i 5
i, M2teERFEE —ENREE, mEER
oA I EOIRE, % PARIEE)] 1600 pmol » m > » 57
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R, BEEX DGR BIES KNI R R, b YA RERAZEFEM, —RAKEK NEE {E
20)T AE RS RRFISAT, HEERN L DTKOFTERBIEK NEEE.

250.0 35.0
20001 1300
g 125.
£ 1500 2(5)8@ = 2003E%T
5 O = BEETS
& 15.0 %8 —— 2003E58
100.0 ‘ T o W0
110.0

50.0

0 - e B0,
123456789101112
E#%

EHi1 2003 &% BN, SER

&1 & H NEE KOEm R H&EU S5

23 m 39m
Rt o Prna/mgCOs s m™2 + 57! Ry/mgCO; * mZes! o P/ mgCO; © m2es! RymgCO;y + m™2 57!
1 0.0275 0.9438 0.0917 0.0197 0.7752 0.0443
2 0.0488 0.9186 0.1497 0.0329 0.5786 0.0969
3 0.0204 1.2330 0.0163 1.3260
4 0.0316 1.1619 0.1046 0.0252 1.1893 0.0879
5 0.0245 1.7155 0.0422 0.0370 1.4560 0.1625
6 0.0627 1.1529 0.2665 0.0603 1.3254 0.2868
7 0.0508 0.7494 0.2846
8 0.0430 0.7796 0.1608 0.0304 0.9024
9 0.0277 1.2400 0.1588 0.0297 1.1500
10 0.0269 0.9844 0.0888 0.0214 1.1210 0.0816
11 0.0242 0.7115 0.0514 0.0197 0.6577 0.0348
12 0.0095 0.9539 0.0242
4~10 0.0379 0.9848 0.1437 0.0428 0.9498 0.1886
067
0.61

-0.8}

(b)

0 R N S S S S T
0 200 400 600 800 10001200140016001800 2000
HEBHWERS /umol + m™? WS EYIES /umol s m2 . 571

. .
1 1 L 1 CEE| ! 1
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-1.0
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343

422 BHEBMEERENXR

18] B Bl B ARG B JR X B AT R 2 F il
R R B AU, 3 R A X TR IR E R
1T REEH]. Aubinet FITF AR R MR EEEE
RIEN R ER, RAKEEMNREZ B EREGF
¥R H R, TR R I AR R 0 M ME SR O
WA HAR, AR EEEEAT 02 me s
B, BB R KNFES A 0 R {E T B B B B 3
O3 N, B ERH FE 38 v R Ak Bh 3G 58, A B B0
CO, EAHMIGIN. IR HEEEE /N 02 m s /Y,
B HBEEREANT 0.1, RUERMEFNHES.
KRATEE BT 8] 444 T 98 B AR S A 8 B (B Y 1) R
IR, FRATR HE R A Y 9 {E 0 0 R (A B Bk
BEHE, s—F ot Kl EF
423 NEE 58EWH*%Z

REGFESEEXHRESREFTREENTRL
FERP AN EAREESEENRRIET TH
BAHT, WREEEEAT 02 m s, REBESS
cm BLE 305 B B IR U, HmM 7S,

NEE(n) = 0.0279exp(0.0707Tss . ).

BHE 3T LAE H: BRI bR iE B XS T35 i (¥ v S
ERIEKES, FEERBEN SNSmLRE
F, FEERENEKER SNBSS, MIER
PUTTHE 15C~25CHUBEAR 010N 1.9. 5ZHHMN, &
FEZEEE AT 02 m. s I, REES HIEHEE
RERFMX, P53 cm BETEHEEXRER
FY], WAEBEERT 3 cm TEHGE BRI N RN
NEE(n) =0.1163exp(0.0578Gs; ., ). BA L4 #T RBRT

g
=N
1

y= 0‘27960'0707"
R*=0.3858

<
n
T

WREB /mg -m? .7

1 ANEARHEL: XN T EREE RS NREEE
SEREXHE, SEFEEFNHIMAR, XE5EF
MR RAEF—BP /AW NEE NBURT4
SERETR, LBFEEZETRAESN, BHkxr
A ETHREERE LR L ENE, S mE
EFERNTRER, BET &S MERRNME
YIRHT RS, AATOARGR T B E 3 AL

43 COEERNTHMFHHEEN

23 m BEREBEAVFHHENEALE 4. B
4(a). B AbIEKEBETWATFHEHZL, B4c)
HEKFZENAFHHEL, B 4dhEKESTE
REKHETHAFYAZA dETRENMBWH
Tl BEBEE -, KARR 8 SLIFT. HMK 18 &
DUREEBEANIE, BREBEENN, XRH, BES
REERE B THEEPRERRNAKIE AXE
FRAEERMERAHRLC. NEMAREESLE
LMD, ARRESAMERK 18 AEA, BEKS
REHTNZEEFRTNSE, TFERHTARA
REEZAIEN. 74 12 AUMEEZRTE L,
12 MERKBIERKNE, 12 8RB EZRHR
ho1~3 B 1112 BEKEEFETHEERNER
—0.29mg *m 2 *s'~—039mg*m?’ s, 5~6 BHIE
BHiEF-061mg e m s '~0.67mg em> s, H
TEAMBEMIAE-0.40 mg*m 2 s '~=0.60
mgem> s ZHE.7 A, 8 BMNMEHTRAELS
BTE, HHEERESNZIKS AR XNBEER
N GEFSNARBEERNSZSNARNTFHHE R

40

TIBER/T

B3 IR RS X T R A
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th

B4 20034 23 m mERMNEA AR Co, BEHA
FAMSREE 23 m7 ARIEERES, FES 7,89 =AH X 39 m SENWNERE. Q~)EBR 4.3 3

AUEY: BREERENNZEFTEAEREHLLE
RENZFEABE B, EENERKRRERY
A RE R M ZETT AL,

44 WRERE COEEMBT T
NEFBEERHEBERS S MTANEEMHEEMN
KM, BEABRESREXTHRENEZTRN, WA .
HEMMZESRAESFES T FEHRIAHRIC, &
Tt REKEFTEREKEZEEY, BWK CO,EH
KB CO B. BESREXHES AHUNE
By, 9 Atn AR B>, BT 2003 FRFBREIR
H&ME—0, 7%’%?/&’3%‘2&?%%% MR T
8 ARAESRGETHER/D. BESREATHELEE
KIEZEG~6 B)B AR (-290~-355 mg/m*/ B), TEEKLE

BEIH(11~2 A)B/N(~114~—156 mg/m*/ 7).
39mE523mAEREEENENRR 39 mE
B2E/MT 23 m EBEME, RZFR NHEREHE
EHBEETMUESR: 23 m BENBEREES KT 39
mfE, T2 AN ABEaENHKEEEEEL, 8
A 11 ARG PIEMBEER AL, N9 A 23 m i
HRERT O mE PHHEEEEKEEEENE
EFREGETRERIEICER., BIRICEAR. &
BAEKRR . FRNSEEG. EFREBEETRE
A, REBARSEARPIEICEE., RICER,
HEFAERN S ENRBEERNERETMRER
1, MEZ ANEEZWHENRERL, HEERR
AT, BRMRERM B IHAE ER, RN
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4%

777423 m
E=F39m

e
5 6 7 8 9 1011 12

39m-23 m
100
80- [
/.
&
60- , i
B 7 7
o 40+ 7 s
3 9 77
N 20- A w7
[} /) /]
L (A AL
i'zézi%%'é“éfofll'z
20 é
..40_
(b) B
-60

5 23,39m BEREZIAKEEETR LA BTEZED)

PR E MBEEE W M ETT R TEEN COo,
WEBET M RAERNL, RERNEENKREEE
EFEMEETRANEL 5E 2 EREREE
ZAK R RIETERANES FEH TETRATA.

4.5 39m 123 m 2R ERN K 2ERKE

HAENBERHEHITTEH SHR. BREEKIE
&, SRJEH AR MR R B B R S S EUE BHT AR
B AHXNFEEER 30 min FHBEE(EHTE
AR, 2 KB E R VI B LT R4 AF (AT
MBEZATRAEENHREE, EP39mEmFEitH
£ B 40553 kgC » m™>, 23 m Wil 45 B £-0.645
kgC» m”. XRMPIEESREAN—HIC, BHTRKE
EEEEREXLESRERENBWE KR, Aubinet IR T
Belgian Ardennes & & M & & # B W 3£ 4 -0.60
kgC » m~™%, Anthoni 8 3£ ] ponderosa pine ZxHk
FEMBIBHW A 3201170 gC « m™PY, ZHMHAS
RABEHRWE L HMARRESRLR K, FEEH
TR BAR 4 TR A

5 #n

AT FEMRE S A THRBEBEE 5H %
HFZHRMWRR, HRTHBESNANTHAE
S, REENETRERKTRER, R
BT 23m M 39m AEUN R ERBEENFET R E

5. WESERETAI, TREH:
ZESRRLESMABREBEENFHEZLiE
AHEE; H23mmERNETE 2003 BB KT
I9mEEMTELER, 23 m SN E SR H-0.645
kgC *+m™>, 39 m EEH-0553kgC e m™. ZAETES
SEZNREABID, RBEGEEWHENETE
WiEH, ERKEZENHFETSRETRERNTEKE
8=, FTREFBFESRELHEHETHE. 39 m
23 m FERNEFEZ A& TERHENSEY
T, 6 Aty TR EFE N fAE, 6 B~9 A
R EFEANEM, 10 A~12 AKKRETENNE;
23 m # 39 m B E WM = E 2 B 7 ERRECT RIS,
SEZAVBmEENHBEEXTIOn BENHER
(X 9 ABISMEAR). BEESHREEERIEHY
BT R E 7R R ERERIHEME LA HEW
FHEMETTZ LR, FKEFRTEKERS
W RE L REENLERAEE SR EAHREBEZ A
REHENEEXR, YA ENBENS 1L BERER
PHBERENTERRET.

2 % X B

1 Goulden M L, Daube B C, Fan S-M, et al. Physiological response
of a black spruce forest to the weather. Journal of Geophysical
Research, 1997, 102: 28987~28996

2 Black T A, den Hartog G, Neumann H H, et al. Annual cycles of
water vapor and carbon dioxide fluxes in and above a boreal aspen
forest. Global Change Biology, 1996, 2: 219~229

SCIENCE IN CHINA Ser. D Earth Sciences



|

X fo gy

THEMA LS4k CO, BEBZFEWAM AR RE T HIEMR 117

10

13

14

Grace J, Malhi Y, Lloyd J, et al. The use of eddy covariance to infer
the carbon dioxide uptake of Brazilian rain forest, Global Change Bi-
ology, 1996, 2: 209~217

Berbigier P, Bonnefond J M, Mellmann P. CO; and water vapor
fluxes for 2 years above Euroflux forest site. Agricultural and Forest
Meteorology, 2001, 108: 183~197

Baldocchi D, Finnigan J, Wilson K, et al. On measuring net ecosys-
tem carbon exchange over tall vegetation on complex terrain.
Boundary-Layer Meteorology, 2000, 96: 257~291

OB KRE, R OMERK ATHEER BB K.
HARBII 5 4, BRI, 2004, 26(3): 96~104

Baldocchi D, Hicks B, Meyers P. Measuring biosphere-atmosphere
exchanges of biologically related gases with micrometeorological
methods. Ecology, 1988, 69: 1331~1340

Paw U K, Baldocchi D D, Meyers T P, et al. Correction of eddy co-
variance measurements incorporating both advective effects and den-
sity fluxes. Boundary-Layer Meteorology, 2000, 97: 487~511
Reynolds O. On the dynamical theory of incompressible viscous
fluies and the determination of criterion. Phil Trans Roy Soc
LondonA, 1895, 174: 935~982

Fan S M, Wofsy S C, Bakwin P S, et al. Atmosphere-biosphere ex-
change of CO; and Ojs in the central Amazon forest. J Geophys Res,
1990, 95: 16851~16864

Garratt J R. Limitations of the eddy correlation technique for deter-
mination of turbulent fluxes near the surface. Bound.-Lay Meteorol,
1975, 8:255~259

Webb E K, Pearman G, Leuning R. Correction of flux measurements
for density effects due to heat and water vapor transfer. Q J Roy Me-
teorol Soc, 1980, 106: 85~100

Massman W J, Lee X. Eddy covariance flux corrections and uncer-
tainties in long term studies of carbon and energy exchanges. Agric
For Meteorol, 2002, 113: 121~144

Leuning R, Moncrieff J. Eddy covariance CO; flux measurements
using open- and closed-path CO, analysers: corrections for analyzer
water vapour sensitivity and damping of fluctuations in air sampling
tubes. Boun ~Lay Meteorol, 1990, 53: 63~76

Leuning R, Judd M J. The relative merits of open and closed path
analysers for meaurement of eddy fluxes. Global Change Biology,
1996, 2: 241~253

Finnigan J J. A comment on the paper by Lee (1998): On micromete-
orological observations of surface-air exchange over tall vegetation,
Agric For Meteorol, 1999, 97: 55~64

McMillen R T. An eddy correlation technique with extended applica-
bility to nonsimple terrain. Boun- Lay Meteorol, 1988, 43: 231~245
Foken Th, Wichura B. Tools for quality assessment of surface-based

flux measurements. Agric For Meteorol, 1995, 78: 83~105

19

20

23

24

30

31

33

34

Lee X. On micrometeorological observations of surface-air ex-
change over tall vegetation. Agric For Meteorol, 1998, 91: 39~50

Sun J, Desjardins R, Mahrt L, et al. Transport of carbon dioxide, wa-
ter vapor and ozone by turbulence and local circulations. J Geophys
Res, 1998, 103: 25873~25885

Yi C, Davis K, Bakwin P, et al. Influence of advection on measure-
ments of the net ecosystem-atmosphere exchange of CO; from a very
tall tower. J Geophys Res, 2000, 105: 9991~9999

Eugster W, Siegrist F. The influence of nocturnal CO, advection on
CO, flux measurements. Basic and Applied Ecology, 2000, I:
177~188

McMillen R T. An eddy correlation technique with exteneded appli-
cability to non-simple terrain. Boundary Layer Meteorology, 1988,
43:231~245

Baldocchi D D, Falge E, Wilson K. A spectral analysis of bio-
sphere—atmosphere trace gas flux densities and meteorological vari-
ables across hour to year time scales. Agric For Meteorol, 2001, 107:
1~27

Falge E, Baldocchi D, Olson R. Gap filling strategies for defensible
annual sums of net ecosystem exchange. Agricultural and Forest Me-
teorology, 2001, 107: 43~69

Michaelis L, Menten M L. Die Kinetik der Invertinwirkung. Biochem
Z,1913,49:333

Aubinet M, Grelle A, Ibrom A, et al. Estimates of the annual net car-
bon and water exchange of Europeran forests: the EUROFLUX
methodology. Adv Ecol Res, 2000, 30: 113~175

Goulden M L, Munger J W, Fan S M, et al. Exchange of carbon di-
oxide by a deciduous forest: Response to interannual climate vari-
ability. Science, 1996, 271: 1576~1578

Jarvis P G Massheder ] M, Hale S E, et al. Seasonal variation of car-
bon dioxide, water vapor, and energy exchanges of a boreal black
spruce forest. ] Geophys, Res, 1997, 102: 28953~28966

Lindroth A A, Grelle A, Moren A S. Long-term measurements of bo-
real forest carbon balance reveal large temperature sensitivity. Global
Change Biol, 1998, 4: 443~450

Xuhui Lee. Long-term observation of the atmospheric exchange of
CO, with a temperate deciduous forest in southern Ontario, Canada.
Journal of Geophysical Research, 1999, 104(D13): 15975~15984
Lloyd J, Taylor I A. On the temperature dependence of soil respira-
tion. Funct Eco, 1994, 8: 315~323

Aubinet M, Chermanne B, Vandenhaute M, et al. Long term carbon
dioxide exchange above a mixed forest in the Belgian Ardennes. Ag-
ricultural and Forest Meteorology, 2001, 108: 293~315

Anthoni P M, Law B E, Unsworth M H. Carbon and water vapor ex-
change of an open-canopied ponderosa pine ecosystem. Agric For
Meteorol, 1999, 95: 115~168

www.scichina.com





