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Abstract In order to better understand the global climate change, it is necessary to assess the budget of CO, ex-
change as accurately as possible between the biosphere and atmosphere over representative ecosystems. Eddy covari-
ance technique, which has been adopted as a standard method in the global carbon flux observation network (FLUX-
NET), allows us to directly measure the exchange rate of CO, across the interface between vegetation canopy and
atmosphere. However, the results from different studies are not comparable because they use different interpreting
and correcting methods to estimate CO, flux. In this paper, the authors present the variation of CO, concentration
and flux measured at 16 m height by eddy covariance system over a typical corn canopy surface on the North China
Plain. Three methods are used to calculate CO, flux, which are direct fluctuation covariance, WPL method (Webb
et al. , 1980), and Liu method (Liu, 2005). It is found that the direct estimation by fluctuation covariance contains

errors and should be corrected. WPL method, which has been used to correct these errors in recent years, overcor-
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rects the value of negative CO; flux. Liu method compromises the results between direct estimation and WPL correc-
tion, and has the advantage of no any theoretical assumption as that of WPL correction. Therefore the authors con-
sider that the CO, flux from Liu method is reasonable. Based on Liu method, the authors then determine the net
budget of CO, at measurement height at the scales of day and the whole experiment period, respectively. The main
results of this study show as follows. (1) The variation of CO, concentration can reflect the influences of human’s
field activities (e. g. tillage and firing the residual) and corn plants growing. Tillage and firing the residual induce a
sharp increase of CO, concentration, while corn growth results in the vale value of CO, concentration in U form. (2)
CO; concentration holds diurnal cycle during the whole period of measurement, but CO, flux has not visible diurnal
cycle until the corn canopy develops to some degree. The peak (vale) value of CO; concentration usually appears at
sunrise (sunset), related to the altering direction of CO, flux. The vale value of CO; flux in the daytime is more dis-
tinct than the peak value in nighttime. (3) The maximum carbon taking by corn canopy occurs at the abloom stage,
followed by spin-ripe stage and jointing stage. (4) Corn surface serves as carbon sink to atmosphere from young
canopy stage to mature stage, but serves as a carbon source at other periods. The net exchange of CO, flux at the
measurement height over the whole period is —176 g/m*(C). (5)The analysis of ecosystem carbon balance indicates
a weak sink to the atmosphere (about 660 kg/hm? (C)). Because of omitting the carbon storage in the atmosphere
under the measurement height, the true carbon sink may be stronger than this value. It is noted that the different
methods mentioned above might bring as large as 160% bias to the net CO, exchange estimations in this experiment.
So, it is the most important thing to unify the formulation of estimating CO, flux in the international comparison

project and the state policy of limiting carbon emission.
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X " B ¥
Chinese Journal of Atmospheric Sciences

700

31
Vol. 31

IER], =MINEZ B BA BN —BE, HXER
BOHESAE 0. 97 LA B, Horp WPL J5 Al Liu J7 35 R4
KNSR MRRPULTL) 1,

(D, 3. () NAYXF LRI, WPL J5 ik i
Liu J7 ik F2OEX Fo ##7B1E. W 2a, b a] LA
L XFMEIEAE RO Fo o (RfE XD A
WPt RO A U/)y s e rboR Wi 9 i/ B
UYL WA E B E R AT BN F.
W30 22 #n (W3R 2), WPL J7 kRt F. Wik
(D & 499820 0. 123 mgem 2 »s7! (0. 002 mg-
m Zes '), Liu JFiEFEHE0.01 mgem % s}
(0. 006 mgem ?¢s '),

T AW FORRRREEIE, 40 T Fo R
ARAEL (B03) . fIEL 3 AT L, 5 184 K i Hb i A&
AR LA Fo AR BUE WA i, 1
HESHE R Fo PAFTES B AR R CE S 0 S
BB I

PIRMEIE T 4] Fe g IEA 225 . WPL Ik

XTI T B TE IR BE K T Lia Jy i, 10 Lin Jy ik xf
IR B IEZE R T WPL Jik, J@ad (3). (4)
KPXTEe, FATER], XA 2 5 F 2 H TR
WL AARF . B 4 20 LA T AP )
IR IR, EATZ B w2251 T34 2, FRAIT
RIL, PR 7 TR IR IRI i) 25 AR /I AR AR i 224
16, TV AR 25 SR, R R R o 25 5K )
62%, HFEIEIE RS S E ER 78 (WPL
D A% (Liu Fik) , VB IE & & BB IE+
iy 22% (WPL 54 #19% (Liu ¥ . Hitk, M
R IE 5 Z A KR AE N

AT 22 S S5 R A ¢, WPL Jy ik fe
B R Wi iy (EE 3 ok == ) A A YD R )
T E P, JEMBIE CO, M 1 Liu 7 EEfEiR
AR SRS b, B ESE % A& IE CO,
W FRATAE, IR B SR R A K
1R I2XRIRASA IR AL T A, 11T R /K IR
AR AR A Y T R R OK A AT AR R B A 1

L0 T T T T T T T T T T T T
: H
+ b -
H . . " 3.
05F * + ¥ . 3 —
. $ A2 +
. . - P s, . :, . L ea i: .
* :' $ $ Y. i ;}0' . : ¥ R 3‘: "{ i ‘s ! 2 e
..t - i, LRPT I + 4 3 T A S F24 3 e
3 . i1, L5303 s ™ s, H 13 3 + 42
F: 3 JE . SRIRIRE: BT 2551 98¢ i 3¢ }go'o S'n.‘s..‘. PR R Est!
b & I T 3 [oe PeS 3 b o.“& wids ¢ ; $%2 HEIZ :
b 1 »e A X S Tt T %84 P » p< b4 iR G At
0.; i 'i + i : ;3'. 4 :‘°.’ ts », ’:”";0 ‘Q" 15,44 + ¥ { Pt
- & )4 + o % e o .
o i ‘g! 3 RTINS e R R L X R SN I i
AN o Vo TRastet A LR R 'g .t 0\”. e - . “” M
TR RN Wy WA - RO L D PRI S A AT ST 4 M +
AN L e W oedt, -, 3 v + e te e, L N PN S ¥
o V4 § ' AN RS 1SR AN ST AR
1%+, +1e }0' wote te* ‘,‘.0"0 AP A '0"‘. SR BT g ST e (RPN % i' +
12 14 l‘iisgo ’:?{ . it MR 2 M g Vel PSR RS PR ,‘.{ FERCIE A SR PR f' hes +
o L] 0038 e e SN LN $ e % W . A Veeh v 3 et
—_ o T s D PR + e IR % PLOCT A 4 e .t
! PRI 1] L ATE AR IR MR R PRI + + 08 T e et .
@ 3 i o Q‘ RN ERS o, teet % T geq o e L o .‘o'o Gt { + . + ‘..‘ o
~ + LS 2 TP AR A PR A PR3 N DRSSO IR SR AP0 4 .t
! s} * Lt . ®e + # . AR + PR £ 20N
=) ¢ A2 2 PRV SN SR N Y e T 0ty * AR 3¢ BASEETR T
O AR A AR L. . . PR
- — — +Te *, + AR 4 o3 -
a 05 B R R P A
*. . + * *
go ; s :‘ o ’of %8 zo..s’. 0‘ .t + .: + '0 "“"io .:: “‘0‘
*. *
I, Bodesd L e T e 0N T e W B,
Bate ey % e pe N s 0+ 3 ey et b
o LSS bd T et ..i St . R f‘ "o; +
.
R L e T e e, e e
‘. RLTIEN ...;i IR PERARY ST AP
—1.0f MR T S UV S SIS L PERSRTRE .
: f, e RSN RIS P SN S S o
.
NS DG T TSI U SRR A R A I
+ 3 oo * b4 + o‘:":‘ e
et i, PR SadR e >
. . et
+
.f + .3' . ; PN :,;.t .
b . PO ¥ EY . e .
i PO S .
. . .
—1.5F M * . b4 .
% ¢ i .
3 +
.
L d
.
.
—2.0 1 1 1 1 1 1 1 1 1 1 1 1 1
164 174 184 194 204 214 224 234 244 254 264 274 284 294
Time/d

B3 HAINEIERY CO. il i B a1 251k
Fig. 3 The variation of CO; flux from formula (1)



434
No. 4

RS I T ARAT

WY 16 m = CO, ¥R Il R AR
GUO Jian-Xia et al. Measured CO, Concentration and Flux at 16 m High during Corn Growing Period . . .

701

1.0 T T T T T T T T 1.0 T T T T T
(a) 0.2f(b) ©
0.8F . 0.8F E
-
s
061 - 061 A
0.1f 1 3’.'
D o (\;{1 3
& * . =)
o o + .
'E 04F 1 'E 'o’. é“ 04F 1
E E E 1
. S =
02F . & 02F -
O - -
*
of 1 ¢ of :
—0.2F . —0.2F E
L L L L L L —0.1 1 1 L L L L N L N
—02 0 02 04 06 08 1.0 —0.1 0 0.1 0.2 —02 0 02 04 06 08 1.0
F oyp/mg m2es! F wg/mg- m2es! F oyt F owe/mg - m2es!
&4 WPL S Liu P BRI CO. MEAHCE : (a) BEVBIED; (b) WHEIED; (o) B IEI A8 1E I

Fig. 4 The correlation of COzflux correction term for WPL method and Liu method: (a) Sensible heat term of correction; (b) latent heat

term of correction; (c¢) sensible heat term of correction + latent heat term of correction
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Table 2 Statistical bias of CO, flux estimation from formulas (1), (3) and (4)
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o el Wil ol i b
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Fag—Fwe 0. 0034 —0.0146 0. 6240 0. 6248
(FantFap)— (Feva+Fawe) —0.0021 —0.0241 0. 1521 0.1667
i, & 4b B, WPL FE A INEE S &K h. BT Liv JriEmit g R & 4 B k.

F Liu g5k, W] WPL 73k e Liv J7ik e fl 17K
PR R X e MR Wi g i/ NV T g 5 20

Liu 7k A B A3 7 A WPL J7 i 2 [a] B
13T ELF T, BB IE T B 4 R 1
Bl S (&5, WIS T WPL 5k 1 id & &
1E. T E N B A O A H. k. AT

4.2.2 CO, &304 i 4] % AL 442
5 J& Liu FiEITE ) CO, i@ 2 /Nt 751,
qjﬂiﬁ R ORI BR B E I ?ﬂl]ﬁﬁ 55194 K
il S AR/ TEAE . TOE SRR D, BEE oK
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