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Net ecosystem CO, exchange and its influencing factors in non-growing season at

a sub-alpine forest in the core Three Parallel Rivers region
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Abstract: In this study, the open-circuit eddy covariance system was used to measure and analyze the carbon dioxide
exchange (NEE) flux of the sub-alpine evergreen coniferous forest net ecosystem exchange in the Qinghai-Tibet Plateau
during the non-growing season. The study area is located in the Hongla Mountain Yunnan snub-nosed monkey National
Nature Reserve, belonging to the core area of the Three Parallel Rivers in the Tibet Autonomous Region. The characteristics
of CO, flux in the non-growing season of subalpine forest and its main influencing factors were further discussed. The NEE

value of evergreen coniferous forest in the Nature Reserve is manifested as an obvious ‘ U’ curve in the non-growing season.
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It shows carbon absorption in the daytime and carbon release in the night. The diurnal CO, indicated its absorption peak
from 12:00 to 15:00, with 10 h average daily carbon sink time. March, February, November, January, and December
follow April in the order of monthly NEE during non-growing season. During the study period, meteorological factors, i.e.,
air temperature ( T), relative humidity ( RH) , saturated vapor pressure deficit ( VPD), and photosynthetically active
radiation (PAR) had significant effects on carbon exchange. The results showed that forest carbon absorption was sensitive
to temperature and the photosynthesis obviously throughout the whole non-growing season. Among the influencing factors,
photosynthetically active radiation had the greatest impact on carbon exchange; NEE at night was highly significantly
correlated with 5 cm soil temperature (P<0.01) and increased with soil temperature. In the whole non-growing season,
NEE, Re and GEE were —596.759 ¢ CO,/m’, 582.849 g CO,/m” and —1179.608 g CO,/m’, respectively. This subalpine

forest ecosystem has obvious carbon sink function in comparison with other ecosystem types on the Qinghai-Tibet Plateau.

Key Words: eddy covariance; carbon flux; environmental factors; evergreen coniferous forest; Qinghai-Tibet Plateau
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Table 1 Different Ecosystem Monitoring Stations and Main Information in Qinghai-Tibet Plateau
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Fig.3 Average daily variation of CO, flux and main environmental factors in non-growing season

I BB NRRTR CO k2 AT R CO, i HARfL I &, Ho 12 A (i e/ 4 H AWl (i
K., NEE £ H 32 H 2R 5 W e 8 .11 A (0.097 mg CO, m™>s™",-0.213 mg CO, m>s™") .12 A
(0.099 mg CO, m?s™",-0.170 mg CO, ms™") .1 H(0.097 mg CO, m?s™",-0.220 mg CO, m*s™") 2 H (0.068
mg CO, m>s™",-0.249 mg CO, ms™") .3 H(0.053 mg CO, ms™",-0.323 mg CO, m>s™") 4 H (0.074 mg CO,
m s, -0.329 mg CO, m™*s™") o FHYPDCEVEHSZ G GRS A IR, ZEAS R A 43 th T H BRI ] A [ ¥ 2
5 RGeS et W W HE =22 ] B4 st 220 B 7 & AR AR, L —0.05 mg CO, m s~ AR, Fi CO, HEUE: A
CO, MWt - H 43 9 11 A (9:00) , F& Ml 12 A (11:00) , i CO, Wy CO, HEMc a2 A iy 12 A
(17:30) , 5k 4 H(19:30) . W5 EZIREE N LG A RR S M FKIRE2E (VPD) JREE (T) FAHXT
WP (RH) AR A A AR SRR 2 B0 Bt 03 418 S8 08/ N 5 1S R 31X — 55 5 NEE B4 {LAH
—5, mTREEA S VEM, B NEE,,, =R, ,GEE Hi# NEE 5 Re M5 fk1fi 254k, i/ ME HBLAE 4
(-0.369 mg CO, ms™") , Hige/MAKEE 35y, GEE Fll NEE —HE I H B 5« U™ JE iR IE
2.1.2 JEAEKFEE CO,scHh i H A2k

2020 4F 11 H—2021 4F 4 IR SRR A S R Ge 4 H 4y NEE FREXSHAE, B TiRE WBES
SRR EREE N A BRI A, Bt B TRl A9 3RS 11 H K NEE 2L (A 3 K AREH S R 39(E H BE 11 A 23
H(-0.002 mg CO, m™s™") . 12 AfkHREN R ek 12 A 9 H(0.036 mg CO, m~s™") ,1 A LA Bl
KAEH 1 H 6 H(0.051 mg CO, m~s™") , ZJ5 & H A H P EEAR/NF 0 mg CO, m?s™ . ZWEH KK
52, HASAbnT g B0 ), NEE SRR 2 Bsf 1] 19 28 Ak ge il 1N, e 0 Hh e 20 &1 R ke 34
2.2 dEAEKZE NEE A0 B 5 A AR S RGERFIEXT L

AR ZEEZ KA COMRE R TR G TR (B S, TR ) /2RI CO, 3R A 12 A AT
&/, }(-0.004£0.011) mg CO, ms™" 7 4 ARAEXT K, 24 (-0.072£0.020) mg CO, m™*s™"  HRIHZ) N 0.068
mg CO, m~>s™" I A] LSl RS COMRBE 1R Ak, BRI AT LA Y 7R AR K A R B AL, I

http : //www.ecologica.cn



&t
H
=il

5974 H 43 %

N v ®©» — < > O
(o I o B o B o N o I o BN o |
B L e

11-03
' 11-06
11-09
11-12
11-15
11-18
11-21
11-24
11-27
11-30
12-03
12-06
12-09

HHEBRGCO384 5 NEE/(mgCO, m™s™)

[=} (=} (=} — — — o o o o (=} (=] (=} — — — o o o o
B A A d d da a& d d a &
S o &5 5 o5 5 © o o o S & & 2 © © & T o o
0.04 0.04
0.02 0.02
0 fommm o 0 fomm oo
-0.02 -0.02
-0.04 -0.04
-0.06 ot —-0.06
-0.08 —0.08
-0.10 -0.10
P ) S .
[sa) e} [N (o] v ool — <t o~ (=3 [sa) O (=) o vy o0 — <t o~ (=1
h ch h h ch h h h h h 4+ <+ <+ <+ <+ <+ < < < <
S o & & © 5 & & o o S & 3 S S S S S S o
ff i) Time (H-H)

B4 FEREFEAMBFHREESREBRZIRE(NEE) TUME

Fig.4 Variation of daily average NEE in different months of non-growing season
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