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Abstract: We analyzed the variation characteristics of the CO, flux, net ecosystem CO, exchange (NEE) , CO, concen-
tration and the relationship with meteorological variables on the basis of the CO, flux data and meteorological data of the
southern subtropical evergreen broad-leaved forest flux observation station of Dinghu Mountain, a typical forest vegetation
ecosystem in the Pearl River Delta. The research results were as follows: (1) The diurnal variation of CO, concentration
appeared to be in the form of “peak-valley”. Specifically, the CO, concentration variation was nearly at its peak at night
or around sunrise. And the CO, concentration variation was nearly at its valley in the afternoon; Diurnal variation of CO,
flux generally appeared to be a “valley” curve, approaching minimum value (negative) around noon and reaching maxi-
mum ( positive) in the morning and at night. (2) The seasonal average of CO, flux could be shown as the following or-
der: spring> summer> winter> autumn. The order of the seasonal average of CO, concentration could be shown as the
following order: winter> spring> autumn> summer, from which we could find that the non-growth season was higher than
the growth season in that it was related to the seasonal variation of CO, source/sink intensity caused by the seasonal vari-
ation of plant phenology. (3) In 2012, the average annual concentration of CO, in Dinghushan forest ecosystem was
664.7 mg + m”. The annual mean value of CO, flux was —0.079 mg - m” - s, and net ecosystem CO, exchange capacity
(NEE) was =611 g C - m™ + a”, which indicates that mixed confer-broadleaf forest at the Dinghu Mountain has strong
carbon sink function in rapid growth during recent years. (4) CO, flux and CO, concentration had a significantly negative
correlation with the temperature and the pressure difference of saturated water, of which the correlation between CO,
concentration and the temperature was the highest, and the second was the saturated vapor pressure difference, which in-
dicates that the temperature and saturated vapor pressure difference are the key meteorological factors that affect CO, flux

and CO, concentration. We found that carbon sink function of Dinghu Mountain forest ecosystem had been enhanced in

39 %

recent years, which could be influenced by human activities and climate change.

Key words: coniferous and broad-leaved mixed forest, CO, flux, eddy covariance method, Dinghu Mountain
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40% , &Rl D AR 2 HE 4 MES RS, B
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A7 B9 ik & 29 02 KA ) 3 4% (Rollinger et al.,
1998) , AHY I iSOG A 1 R KRS g €O, JF
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(Nisbet & Myers et al., 2007 ; Wofsy et al., 1993 ; &
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TE RGN 7, A K F NEE 825N,
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G2 WA BAT MK MY CO, vk B Al
P T A AW A 5 AR AE (2016)
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2015;Bu et al.,2015) .
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Fig. 1

Time series of air temperature (a) , relative humidity (b), vapor pressure deficit (¢)

and wind speed (d) at Dinghu Mountain Station in 2012
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Table 1  Maximum CO, flux of the mixed forest ecosystem in Dinghu Mountain
and other forests in China and other countries
\ s \ F R -
AR HE Bk A L 341 - SR
E %K Country . : . Maximum CO, flux .
Climate type Vegetation type Date of observation PR Literature source
(mg-m™-s7)
"1 China I A Bl IR SR 2012 -0.5~-0.68 A3
(112°34'E, 23°10'N) South subtropics ~ Coniferous and broad-leaved
mixed forest
T China A Bt R TR 3 AR 2003-01-13—23 -0.5~-0.8 FAHMEE 2006
(112°34'E, 23°10'N) South subtropics Coniferous and broad-leaved
mixed forest
fn% K Canada ot b J5 B bk 1994-04-10—09-17  -0.8~-1.2 Black et al., 1996
(106°12'W, 53°42'N) Temperate zone North poplar forest
H1[ China ety PNERROR 2013 -0.29~-0.67 X 02545, 2004
(115°03'E, 26°44'N) Subtropics Artificial coniferous forest
&K Canada R LRk 1993-08-24—09-08  -0.4~-0.5 Baldocchi & Vogel , 1996
(104°69'W, 53°92'N) Temperate zone Northern pine forest
ZEH America b ite V& - i AR 1992-07-15—08-06 -0.7~-0.8 Baldocchi et al., 1996
(84°17'W, 35°57'N) Temperate zone Deciduous broad-
leaved forest
Jin& K Canada bk PEY N 1994-03-16— -0.4~-0.8 Michael et al., 1997
(98°29'W, 55°52'N) Temperate zone Black spruce forest 1996-10-31

®2 BHLUERZEMRESRELE NEE FHERESE NI RARAIITEL

Table 2 Comparison of the annual mean NEE of the mixed forest ecosystem in Dinghu

Mountain and other forests in China and other countries

iR eSS

NEE

D .. \ .

Hb 5 Position Vegetation type (gC- m? . al) 43 Year

S Dinghu Mountain B e AT 22 -611 2012(A3C)

(112°34" E, 23°10' N) Coniferous and broad-leaved mixed forest

S Dinghu Mountain EF [ IR 3 AR -563 2003( THEMAE ,2006)
(112°34" E, 23°10' N) Coniferous and broad-leaved mixed forest

THHYH Qianyanzhou NN N -645 2003 (X1 fu 255 ,2004 )
(115°03" E, 26°44’' N) Artificial coniferous forest

K A 1L Changbai Mountain TRHE [ - £T AN bR -184 2003 ( JefEH 4 2004)
(128°06" E, 42°24" N) Temperate broad-leaved pine forest

MR HEE Central Oregon T B AR AR -320 1996 ( Anthoni et al., 1999)
(122°13" W, 44°08' N) Pine forest in semi-arid area

LA} Belgium TR -600 2003 ( Aubinet et al.,2001)
(79°56" W, 48°19' N) Mixed forest

Jin& K Canada AR RN -190 1996 ( Lee et al.,1999)

(79°56" W, 48°19" N)

Deciduous mixed forest

/N, TEIE] 1800 % H 8,00 JEA N IE(H, Z i
(RS 40 43 B B33 i £, D3 A0 32 O B A U B
U553 PRI 52 T, A 0 45 1k D' AR FH O 4 7 4 oy IR
YEHBERL CO, , 58 i P W AR I 25 Bl CO,, i
P TR b T2 IR B R E | R N CO,L %

i BRI B TR R B Or KRR COL M,
CO, I R i L 5 4V JH G 18 o) I A i, 8 44
F, F, NEE g VLIE S J5 2, B AR ] o T8 5 A 2L
B 0, LI NEE %5 TR RGEW R, 4
ABRGRRBUN IR 07 CO, e BE H A8k — e fe
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Table 3 Correlation of CO, flux and concentration with meteorological factors
£zt R B RS h ESE= AAE
Index Element Spring Summer Autumn Winter Annual
F, T -0.068# -0.265 * =0.115 =* -0.066# -0.002
RH 0.287 = 0.230 =* -0.018 0.081# 0.135 =
14 0.091# 0.133 =* 0.161 = 0.185 = 0.164 *
VPD —0.257 * -0.231 = -0.012 =0.125 = -0.129 =
F, T -0.048 -0.120 = -0.059 -0.037 -0.030
RH 0.092# 0.120 * -0.003 0.035 0.059
Vv 0.053 0.077 0.015 0.008 0.040
VPD -0.0624# -0.116 * -0.011 -0.071# -0.0684#
CO, concentration T -0.812 * -0.699 = —0.458 = -0.574 = =0.907 =
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14 0.096# 0.144 * 0.156 * 0.181 = 0.165 *
VPD —-0.245 = —0.242 = -0.014 =0.135 =* -0.137 =*
Gt ReA R 1358 1 685 1230 1 494 6 767

Statistical sample

. = FIR P<0.001,#K /R P<0.05,
Note: * means P<0.001, # means P<0.05.
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{8, Z 5 X i 32 i e, i 5 R A 7 R AR
(FEPREE ,2011) CO, Mk B (1) LU ™ 0 75 XLAR 24
PHE Z 1 MM (TRLIE 6 55, 2008 ) 114 < BLide ™ 2 il 2%
ATA], AT LA FAS TR M X ZR AR B CO, 1 H A8 1k
FHIEA — 2R, N&EHXTRE, Hd 7 H
U3 CO MR H AR AR AE S F B B B 1 — 3
P, F B CO, W BE W BEAR M AR T i e,
Ay COMRE H AL E S F M, 24 F AR,
CO, VR EETHm T F Fh B, CO, B FRAIG

R CO, 10 FAEHIH) F e R AE e B4 42
47,2012 ARSI F o RAE 39 7E-0.5~ -0.68

mg - m” s HATAFRMEERML(E 1) KT
A ZET B AL T7 B B4 AR (Black et al.,1996) il
P& 1 [ 1 K ( Baldocchi & Vogel, 1996) | B A
R (Michael et al.,1997) , i & T4 K =5 i b 7
FAMK (Baldocchi & Vogel,1996) , 5 2003 4F 1 i 111
B AR A R ACHR (EBEMEE,2006) FERGH A
TBF AR (X FL 5545, 2004) AHEEE .
2.4 CO,BERRENETEZURFLE
FEERERF S0 4 s, 24F F,
B H ARSI #E-0.15~0.017 mg + m™ - s
(Kl 4.a) ,F AV BHERKBRERST 4 1, &5/h
I IAERZE 10 H, SILRMAERRS FoR
Wl T oMl T, RA 4 H FFHENIE
(0.007 mg + m™ « s HA AW FHABEYI NG,
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R A 10 110 B 30 7 D 2 B R SRR R4 0 (BEES 20
lem ) XL 2] () B K SE 1145 SR Bon (S 3 4 AX
S B RE S ) 4 H BFFEK IR 379.5 mm,
R AR KA A, Bk 2 0] Be(E 1548 )0t & 1E A
BRI,

FHSE AR R a0 e 4.b fis, FHF
Bk 3 Bl —-0.011 ~0.003 mg - m? - s fe KAH
WELTE 7 AL B/MEHBLTE 10 H (FfESKR) BT
2 AT AREES, Has H Y i, FAEH
REE B 0, Uk B3 sl itk i AR o R F
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A, NFR 2 AT DL S L A S R S
NEE 457 S H B 1 0§ A% T T 38 90 (X1 A 2% 4%
2004) BN AT mRRAN 34 8 T H Al B N SR [ 2%
H R MR A S RGN NEE, BARTF &
NEE i B2 38 Jin i 36y (1) 35 1% LA ( Falge et al.,
2001) ,

2.5 #m CO,RERBESZREF

KB F F, NEE K CO,HRIEH5RLHEZ
[ ARG 3 BT an 3K 3 B, F, F, . NEE } CO,
VB 5 IR K R 2 1 R DG 5 A X IR
BERIIK ST R B H IE A G, fER =, F, F,  NEE
Fe CO, M550 M F/K S 22 AR 34 i T4
32 R 7K S XU 7 R DG 3 156 BH < T A A
IKIKIEZEXS F F, NEE . CO,HeFER A K, 4
SR R RKIRE 228K, F, (F,  NEE [P {H 8
/N HEIEAT CO, 3 Hetlini

NEE 55 RAEE BT A & T4 B+
W RUITE B B4R LG E R, I i SO X AE
YA A A T I 52 ma K T LR IR AR T, AR
e, A B 6 VR B 5 T 7E &R 4R LS AE
5, SRR ) 04 WA B S e R T OGS
YRR, A = A T IR AR 858, NEE 5
VPD [WAH G R B4 AR AR e B R T G, LA G
FRH0-0.137, UL B VPD XA 06 A A A5 e K
TP AE R, FL 2R Z VPD Bm R <AL
SRS, M) 5 R CO, 38 5B T BR (A
5 ,2012)

CO, M B2 5 S0 IR B AH G BE B fmr , A 4R AH OGP &
iK-0.907 , Ui W1 7E Fig W 3R 5 2 i AR ASOR I 52
M) CO, MR B RN, AR TE R & n s A
Py ANGICEE W 1) R AR, HEL O G R TR T I I
VEF, RRARAE 25 28 50 2 30 R B W AT, DTG i 75 <
H CO MR BEREMR (& 5) o

3 WihkEHE#®

ARWFFE b, CO, M1 F A B 0 B A8 1k 4R
fE,F, F, NEE H7Efb—f 2 s i ek
RIS B g /N(E (R, B 1R R R R A (IE

H) ; CO, MR EE H A2 4 — e fE 22 — 0 — 25" i 42
FER B H TS 0 B KA, B & K B R S
WRERRAR 7R T SR B /ML, H % 2 05 U IR %
W LT, MR R EHAE AT AR
45 2 VA Y-k s T A %), 8 T it U A 55 )
S0 H S A OGS AR - B B DLAE HR
JE K KB ) ROBE | F %R 0( Aubinet et al. |
1999) , Bk, 76 115 K B E] RBEE 9 NEE B AT
PLZW, F (Lee,1998; 55 =% ,2005) , {HAEA M
Fh R F AR B BAERT T RE EHOR R 0, BB T
ST LU AR PR AR S 3R G R A A T Bk s a4
54 8 RGO )Z T E R BN 5 5% AE A6 1Y
CO, oIk IR 25 (3K 7R 45 ,2010) , BT R8 F A
0, PRI, XF T AR A5 i KAE BN 5, 5 2 F X AR
BARYW NEE b B A & 2520 (Hollinger et al.,
19945 5K 75 55, 2010 ) , 7 547 B P55 DF-Ail ik A ]
ABFFE T, COLIE 5 A CO, k¥ A I W1y 21y
ALFFE , CO, M B AFEBH N -0.079 mg - m™ - 5™,
CO,MREFIIME 664.7 mg - m™ s IEA KT CO,IKE
e T AR Y X B S A Y ) i 1 2R T AR
FEFTS R CO, T8 BE i el AR B s ], Al 5
TR = A b X X8R CO, VR HE i R 2R 2 A G
AHFFE Al AR 0 AL R ME S RS
2012 4ERYAESEA4 NEE =611 g C »m™ - a3 T
S L 2003 A (10 38 f 000 45 SR R AR N T
bR UL 0 2% SR W 3 TR B L O AR AR R
LM AF G NEE Fifi 25 52 38 0 B A A0 38 1 AL
Ul TS50 080 L1 At ) Pt T A8 PRI A ok TE 7R PR AR K
A5 BRI DI RE A TG 5 . 3X AT RE 5 A b T
TR FVEM, 32 Bk — A Hb XN %58 IR b
FETR B 28 % Rl A N Bl Y B 3 R e 45
2003 4FE LK ERE = M ML X [ CO, ¥k B 328 47 14 Jin , 4R
Pt LB 3 RO} W S i A5 31 1Y 2003 4F & 2009 4
T X R ER = A M X2 CO, R VR B AR Y
R R 1.82%x10° 1.65%10° g C - m™ - a™,
By 1 T [l i 0 4 3k 0 - 24 K7 (22 i 45,2014 )
WeAh SO R K SRR IR LA TR, R T AR AR
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T RO A AR AR DA R A g e AR
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W+ B 30% ~ 80% ( Davidson et al., 2006 ; # 7%
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