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Abstract

With the rapid development of the global economy, the total carbon dioxide emissions are getting
higher and higher, at this critical moment when the environmental problem is becoming more and
more serious. Forests play a key role in the process of plant photosynthesis carbon sequestration,
and China’s temperate forests have a large area and high accumulation, so they are important ob-
jects for the study of forest carbon sequestration in China. The object of this paper is the
broad-leaved red pine forest of Changbai Mountain, which is divided into two different fluxes of
respiratory action and photosynthesis by using the formula GPP-Re, and analyzing its change cha-
racteristics on different time scales so as to obtain the net carbon dioxide of the ecosystem. The
changing trend of exchange quantity (Fc) on different time scales shows that the average scale of
Fc day is basically consistent with the monthly scale, and those forest ecosystems on the daily
scale are represented as carbon sinks during the day due to photosynthesis, and nighttime as car-
bon sources due to respiratory action. On the monthly scale, Fc’s seasonal scale change was nega-
tive overall, indicating that all months except the degree distinction were in the state of absorbing
CO: and carbon sinks. The correlation between the extraction of environmental factor data and Re
and GPP was analyzed to detect whether the correlation was significant, and the results showed
that solar radiation and soil temperature were the main correlation factors. In 2007, Changbai-
shan broad-leaved red pine forest was in the “carbon sink” state of absorbing carbon dioxide.
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Figure 1. Average daily change of Fc. ((a) For spring, (b) For summer, (c) For autumn, (d) For winter)
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Figure 2. Average daily change of Re and GPP ((a) For spring, (b) For summer, (c) For autumn, (d) For winter)
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Figure 3. Daily average changes in solar radiation and temperature ((a) For spring, (b) For summer, (c) For autumn, (d) For
winter)
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Figure 4. Average daily change in relative humidity ((a) For spring, (b) For summer, (c) For autumn, (d) For winter)
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Figure 5. Changes in solar radiation in typical weather (sunny and cloudy days during the growing season)
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Figure 6. Solar radiation diurnal variations in typical weather conditions (sunny and cloudy days during the non-growing
season)
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Figure 7. Typical weather Fc day variation (sunny and cloudy days during the growing season)
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Figure 8. Typical weather Fc day variation (sunny and cloudy days during non-growing period)
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Figure 9. Typical weather Re and GPP daily variations (sunny and cloudy days during the growing season)
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Figure 10. Typical weather Re and GPP diurnal variations (sunny and cloudy days during the non-growing season)
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Figure 11. The monthly average change of Fc
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Figure 12. Monthly average change of Re and GPP
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Figure 13. Monthly mean change of relative humidity (RH)
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Figure 14. Effects of solar radiation on carbon exchange
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Figure 15. Effect of 5 cm soil temperature on carbon exchange
15. 5 cm IR E X iR IRE AR
50 e Re 50
y=0.1703x- 1.4747 o GPP
2 - N
40 R?=01031 o .. 214 (Re) 40
2 30 08 oy —HMIGPP) 55 o
T (o) H
o oooc% “-‘E
€ 20 00° 20 g
3 S S
x 10 10 &
L]
0 R/ =0.0598x +0.7699| O
°© R? = 0.0505
-10 -10
0 50 100 150
RH/%

Figure 16. Effect of relative humidity on carbon exchange
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Figure 17. Effect of average wind speed on carbon exchange
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Figure 18. The full-year trend of the monthly Average of Re and GPP
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