2020 48 5
Vol.48.No.5 2020 EARTH AND ENVIRONMENT 525

Co,

12 13 * 45 45
1 12 13
(1. 550081; 2. 100049;
3. 562100; 4.
410125; 5. 547100)
Co, ( NEE)
° (2018 10 1 ~2019 3 31 )CO,
(P) . (PAR) (Ta) - (T (SWC) o
o, “ oo NEE
12: 00 -0.309+0.330 mg CO,/( m”+s) 18:30 0.074+0.061 mg CO,/( m**s); NEE.
(Re) . ( GEP) ~121.4.209.2.330.6 g C/m’ 2019 2 ReGEP
2018 10 ; o, ( NEE,) (R*=0.40 p<0.01)
Co, ( NEE,) (R*=0.1267 p<0.01);
NEE o 1.214 t C/ha
1 Q948 TA : 1672-9250( 2020) 05-0525-12  doi: 10. 14050/j.cnki.1672-9250. 2020. 48. 064
2.5~3.9 Pg ( http: //www.
c' Co, fluxnet.ornl. gov /maps—graphic)
30% 45% e
: CO, N .
( NEE) -0.72+£0.08 Pg C/a
NEE  65.4% * 30 em °;
;
“ » 8
1 2019-12-20; 12020-03-17
: (2016YFC0502300.2016YFC0502102) ; (41673121) ;
(B ) ( XDB40020100) ; “« ( 2016 5648) ;
( AB17129009. AB16380255) .
(11894-) o [H-anaile liziHan@ommi} gyig acsen.

* : (1978-) o E-mail: luoweijun@ vip.gyig.ac.cn.



526

2020

2:1°
( NPP) 10
( DIC)
11
12-13 . 20
90
14
15
16-17 . 18
3
. 2010
(2001 ~ 2008) NPP
34TgC ", 20 NPP
40% * .
40% ~ 50% o
38% ~ 50%
22
23-24
co,
2018 10 ~2019
3 6 ( ) CO,
Co, /

1
1.1
25 ha (25°07°
59"N 108°00°38"E 486 m) ( la b).
1°~14° 15 m

( Cryptocarya aus—
trokweichouensts) ( Platycarya longipes)
( Clausena dunniana) .

( Phyllanthodendron dunnianum)

( Elatostema involucratum) .
25

( Pteris faurier) o
19 C 1 300 ~
1 400 mm 4~9
80% - N
. 89. 69 km’
95%
. N N
1.2
30 m
( OPEC) o
COo, H,0 ( Li=7500)
( CSAT3) 27.5m
10 Hz CR1000
; I5m
( CNR4) . (LI-
190SL-50) . ( TR-525USW)
( HMP155) S5em 10 em
( 70030)
( HFPO1SC) o 30 min
( CR1000) .
N lend o
1.3
(1)
2018 10 2019 3
( 2019
) 30 min .ghg Ed-
dyPro 6.2 ( Express mode) ( LI-COR Inc. )

( 1~3) .
26-27 WPL 28 29



5 €0, 527
T T a T
\ <)
2 K&
i
TR R
s | PR B
z Bl i R
i,g W A J
& S e 0 50100 km
Wi W
104°0°0"E 108°00"E 112°0'0"E
so [A-ATHTR
A
T
1
Fig.1 Location of Mulun flux tower and the research area
( Block averaging) 30 ; Tan 3
NEE . W 0.10 m/s u, <
NEE =F, + F, (1) 0.10 m/s . Co,
F,=wc’ (2) Co, 500~800 mg/m’
., 49. 9%
F = A *z (3) 35 ’
At FLUXNET  35% T
F. CO, pmol CO,/(m’*s) (3)
w ¢ (m/s) CO, ( mmol /
m’) i F co, pmol CO,/
(m*ss)  Ac 2(27.5 m) CO, Michaelis-Menten ( 4)  Van’t Hoff
(mg/m’) | At (18005s) ( 5 *:
* B+ PAR
(2) co, NEE, =y - 2B P2 (4
( / a*PAR + B
) EddyPro 6.2 NEE, = R, """ (5)
NEE, Co, jumol
A CO,/(m’=s) ; aB~y-R, 0
( wmol/pmol)
(PAR) — 0 o pmol CO,/
(m’es) (0 C) pmol
2.5 s CO,/(m’+y) Qo 6 =1n(Q,) /
2 10 ; NEE, CoO, umol
; CO,/(m’+s) PAR T,
0.6 mg CO,/(m"+s) pmol /( m”*s) 27.5 m (C) s



528 2020
PAR
14 7 GEP = GPP (8)
° mg
(4) CO,/(m’s) g C/(m’+d)
( GEP) g C/(m’s ) t C/hao
(Re)
2
NEE, (Re,)
2.1
( Re,) (P) (2018 10 )
: (2019 3 ) ( 1d 2i)
Re = Re, + Re, (6) 2019 1 60 mm
GPP (Swcy 2018 10 .2019 1 2019
GPP = NEE — Re (7) 3 (
2f) Swc
a © o WMINEE, ¢ b o WMNEE, | _ . |lc * Re
W0r o oo 9 o WWHNEE, o JRFANEE, | T ° NEE
=z 2 6° %0 o00° o 0":?4 o ® GEP
§ 9 0© Do O ON
8.-. - 5] @ ?ﬂ 5
> %
g o
- :
= ) 2
[ oS
= %
oy
10 I‘I 1‘2 lI 2‘ ll 4I
35 24 60
—a— [ PR e —o— HT R R —v— [IPES LG K E
30 o 30 min Tl g o 30 mintHER o 30mintHEEKE |0
R R P et SEFHEMERE | sl o [ SFEPH LA KT
20 ! Q\f g 2 :
E @40
g 15 ~
LE <
10 4
_|30
5
1]
L L 1 L 1 1 L 1 1 L 20 1 1 1
10 11 12 1 2 3 4 410 11 12 1 2 3 4 10 11 12 1 2 3 4
1600 = 40
g —o— [P A AT 24| | 100 i
= o 30 mindt A A MR
o ]
E 35 =
%. E 10 -
= : =
g 8 o3 5r
jﬁ ; EREES *EH‘E%
<+ L
|O 30|m1n§|-ﬂﬁ§(j;‘ﬂf§"; 0 i .|I|L u| ' ‘4..|.Mh |J
11 12 1 2

noo2l 23 4
Aty

NEE Re GEP

3 4

Ry

Fig:2’~Variation' of the'ecosystem’ COjexchange’and environmenial {actors: at Mulur 'station during the'dry season



COo, 529

Fig.3" Monthly average daily changes of
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Table 2 Correlation analysis between NEE, NEE, and T,, T,,during the study period
10 11 12 1 2 3 10 -3
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DE p<0.05 +* p<0.01,
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3 NEE  ChinaFLUX
Table 3 Comparison of NEE at Mulun station with other subtropical ecosystems in ChinaFLUX during the dry season
/C /mm NEE/( t C/ha)
2013.5~2016 21.1 140. 2 -0.200.09* *!
2003~2016 18.8 288. 6 -1.31x0. 56" *!
2009~2016 9.0 331.5 -3.41x0.56* 2
2014~2016 4.2 219.5 -1.81x0.28"
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2018~2019 13.4 585 -1.21°
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CO, Flux and Its Driving Factors in a Karst Evergreen Deciduous
Broadleaf Mixed Forest in Dry Season

LI Zihan' > LUO Weijun' > DU Hu'® SONG Tongging*® PENG Haijun'
WANG Yanwei' > WANG Shijie'

(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang
550081 China; 2.University of Chinese Academy of Sciences Beijing 100049 China; 3. Puding Karst Ecosystem Research
Station Chinese Academy of Sciences Puding Guizhou 562100 China; 4. Key Laboratory of Agro-ecological Processes in
Subtropical Region Institute of Subtropical Agriculture Chinese Academy of Sciences Changsha 410125 China; 5.Huanjiang

Observation and Research Station for Karst Ecosystems Chinese Academy of Sciences Huanjiang Guangxi 547100 China)

Abstract: The variation of net ecosystem CO, exchange ( NEE) and the environmental factors was analyzed preliminarily in a karst ev—
ergreen deciduous broad-eaf mixed forest ecosystem Mulun National Nature Reserve in Guangxi SW China in dry season to estimate
the carbon sinks of the ecosystem during the study period and try to provide a basis for accurately estimating the annual carbon sinks of
this ecosystem in addition values obtained from other ecosystems under similar climatic conditions were compared. Open-path eddy
covariance system was used to continuously measure the CO, flux in a dry season from October 1* 2018 to March 31" 2019. Mean—
while environmental factors such as precipitation ( P)  photosynthetic active radiation ( PAR) air temperature ( T,,) soil tempera—
ture ( T,;) and soil water content ( SWC) were also monitored. CO, flux and concentration have obvious diurnal variation of single—
valley shape. NEE is highest at 12: 00 with 0. 309+0. 330 mg CO,/( m**s) and is lowest at 18: 30 with 0. 074=0. 061 mg CO,/( m’
*s) . The accumulated NEE FEcosystem Respiration ( Re) and Gross Ecosystem Productivity ( GEP) during the study period are
—121.4 209.2 and 330.6 g C/m’ respectively. The carbon sink capacity of this ecosystem is strongest in February 2019 while
Re and GEP reach the maximum in October 2018. PAR is the main controlling factor for the change of daytime NEE ( R*=0.40 p<
0.01) and air temperature exponentially correlates with nighttime NEE ( R*=0. 1267 p <0.01) . Precipitation has an inhibitory effect
on the carbon sink capacity of the ecosystem. Overall this ecosystem in dry season performs as a carbon sink with 1.214 t C/ha that
significantly lower than other ecosystems under similar climate conditions.

Key words: eddy covariance method; karst hilly area; mixed evergreen and deciduous forest; net ecosystem CO, exchange; carbon

sink capacity



