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Abstract: Forest ecosystem in northern middle and high latitudes play an important role in global carbon cycle. Based on
eddy covariance flux data and meteorological observations in the growing seasons of 2007 and 2008, the characteristics of
CO, flux and its controls were compared between broad-leaved Korean pine forest and Dahurian larch forest in northeast
China. The results showed that both forest ecosystems acted as net sinks of CO, during the study period, with a magnitude
of 199 g C m > (the average of 2007 and 2008 for broad-leaved Korean pine forest) and 49 g C m ~(the value of 2008 for
Dahurian larch forest) respectively. The broad-leaved Korean pine forest ecosystem sequestered more carbon than the
Dahurian larch forest ecosystem in most days of the growing season. Respirations of these two ecosystems showed exponential
correlations well with the 10 cm soil temperatures on half-hour scale, and the temperature sensitivity index ( Q,,) of
respiration in the Dahurian larch forest ecosystem (3.44) was much larger than in the broad-leaved Korean pine forest
ecosystem (1.90). The critical transition temperature from carbon release to carbon uptake on daily scale was around 10 C
for these two ecosystems. Water-use efficiency was higher in the Dahurian larch forest ecosystem than in the broad-leaved

Korean pine forest ecosystem.
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Table 1 Comparisons of site characteristics

Hh [ B2 B A 0y A0 5 T v b T AR R AR A
BRGENBIT

RIBILE G RPE AR v

Zif‘ Chinese Boreal Forest Ecosystem Research Broad-leaved Korean Pine Forest Experimental
Station, Institute of Botany, Chinese Academy  Station, Heilongjiang Meteorological Bureau
of Sciences

H5 Location FRIRTLAE WP E R A AR AR X BRLAEPETHEX

25 ¥ Latitude/(°) 51.78 48.10

% J¥ Longitude/ (°) 123.02 129.23

¥R Altitude/m 773 420

H SR GEHKEY Ecosystem pattern MeTEVE IR (R FAR /A

AEHJE Mean annual temperature/ °C -2.4 0.2

4E %7K & Mean annual precipitation/mm 470 637

Fik% Stand age/a 70 220

e R A3 5k Maximum Leaf area index 3.6 5.8

SEH84 7 Mean height/m 15 26

5 Tower height/m 38 70

THAHSEE EE Eddy covariance height/m 36 50

FEY)RP Main species

VARG i M H (Larin gmelinii) Ry AL EF,
Fi#E ( Betula platyphylla) 3 3 2 AL R Rl
BT AAL T (Ledum palustre) |#iA%
(Vaccinium vitis-idaea) %55 ¥ o

VALLHA (Pinus koraiensis) iy FEZARHEF , A A 4%
R EEAH S B ( Quercus mongolica ) | 1 B
(Tilia) R ( Betula) 45
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BF (Chinese boreal forest ecosystem station) TM (Broad leaved korean pine forest station)
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Fig. 1 Seasonal dynamics of meteorological factors at TM ( broad-leaved Korean pine forest) and BF ( Dahurian larch forest)
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Fig. 2 Diurnal dynamics of Net CO, Ecosystem Exchange (averages of every month and entire growing season) at TM ( broad-leaved Korean

pine forest) and BF ( Dahurian larch forest)
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Fig. 3 Seasonal dynamics of daily NEE at BF ( Dahurian larch forest) and TM ( broad-leaved Korean pine forest)
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Table 2 Comparison of the ecosystem respiration from the Dahurian larch forest and the broad-leaved Korean pine forest

AR R GRS ANEE/(gm™2.d ™)

Fig. 4 Seasonal dynamic of daily NEE difference between TM

(broad-leaved Korean pine forest) and BF ( Dahurian larch forest)

SR
== = Y )
i gy pkm DERE gy Reference S
. Determination . o Temperature
Site Year Samples . Significance respiration o
coefficient 2 1 sensitivity index
/(mgm™s™")
L EAR VA 2007 2052 0.16 <0.01 0. 0355 1.98
Broad-leaved Korean pine forest 2008 1794 0.09 <0.01 0.0417 1.82
DAL HABK 2007 482 0.24 <0.01 0. 0408 3.65
Dahurian larch forest 2008 889 0.19 <0.01 0.0512 3.22

TE B R b, B LOARPR 5 4 P AR NEE SEREIR AR A — A KB B BT A2, X i P AR 2
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Fig. 5 Responses of ecosystem respiration on half-hour time scale to 10cm soil temperature at BF ( Dahurian larch forest) and TM ( broad-

leaved Korean pine forest)
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