Controls of water and carbon dioxide fluxes exchange of an
alpine meadow on the Tibetan Plateau
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On the daily scale, the ratio of ET to
equilibrium ET (ETeq) (mean value: 0.91) did
not show a clear seasonal pattern, indicating
that ET could be predicted well by ETeq (Fig.
3a). The significant control of soil water
content (SWC) on ET/ETeq occurred only
when SWC was under a threshold, which
was 0.25 m3 m-3 for this site (Fig. 3b).

OBJECTIVES
The area of the Tibetan Plateau is
approximately 2.5 million km2, spanning 25°
of longitude and several thousand meters of
altitude. On the plateau, the warming trend of
the air temperature has been observed to be
above average at the global scale.
The main aim of this study were to (1)
examine the seasonal and interannual
variation in the water and CO2 fluxes
(including net ecosystem exchange (NEE),
gross primary production (GPP), ecosystem
respiration (RE)); (2) investigate the main
environmental controls of the total GPP, RE
and NEE on different time scales over the
alpine meadow (Lijiang) on the Tibetan
plateau (Fig. 1a).

Figure 3 Relationship (a) between ET and ETeq (b)
between ET/ETeq and SWC on daily scales

The control of photosynthetically active
radiation (PAR) on half-hourly daytime NEE
had clear interannual variation (Fig. 4a). On a
monthly scale, 81% of the variation in NEEsat
could be explained by the mean NDVI (Fig.
4b).

Most of the difference in GPP (GPPdiff) for
2014-2012 and 2015-2012 occurred in spring
and autumn. In the spring of 2012, the low air
temperature (Ta) and drought events delayed
grass germination. The low Ta in September
2012 and its negative effects on vegetation
growth caused earlier grass senescence.
This means that the seasonal pattern of air
temperature has a substantial effect on the
annual total GPP, which is consistent with
results obtained using the HOS model (Table
1)
Table 1 The percentage of the contributions of the
seasonal climatic variation (SSs), interannual
climatic variability (Ssi), the ecosystem functional
change (SSf) and random error (Sse) to the
interannual variations in NEE, GPP and RE at
Lijiang from 2012 to 2015

Figure 1 (a) Location of Lijiang station (map from
Google Earth), (b) pictures of the measurement
tower at Lijiang

METHODS
The water and CO2 fluxes from 2012 to 2015
at Lijiang were determined by the eddy
covariance (EC) method (Fig. 1b). In addition,
the homogeneity-of-slopes (HOS) model (Hui
et al.,2003) was used to partition the
interannual variation in EC CO2 flux from 2012
to 2015.

RESULTS and DISCUSSION

Figure 4 (a) relationship between daytime NEE and
PAR for August from 2012 to 2015; (b) relationship Figure 7 Relationship between the annual total GPP,
RE and NEE and the mean annual Ta at Lijiang from
between NEEsat and NDVI on a monthly scale
2012 to 2015

Figure 5 The daily mean NEE, GPP and RE from
2012 to 2015

There were obvious interannual variations in
the start and end time of CO2 uptake and CO2
uptake periods from 2012 to 2015 (Fig. 5).

Figure 2 Daily average albedo at Bange and Lijiang
from July 15, 2014, to December 31, 2015

The daily mean albedo at Lijiang increased
with vegetation growth, because albedo of
bare soil with dark color is smaller than green
grass. This seasonal pattern of albedo was
opposite to that at Bange (a semiarid alpine
steppe) (Fig. 2), due to the different soil
characteristics between Lijiang and Bange

Figure 6 The cumulative NEE, GPP and RE from
2012 to 2015

The annual GPP in 2014 and 2015 was
clearly higher than in 2012 and 2013 (Fig. 6),
as indicated by the larger NDVI.

Contact: Huizhi Liu, Huizhil@mail.iap.ac.cn

The annual total RE at Lijiang increased
linearly with the mean annual air temperature
(MAT), while the annual total GPP became
saturated as the MAT increased. Thus the
annual total NEE decreased with the MAT in
2012, 2013 and 2015 and then increased
when the MAT was highest in 2014 (Fig. 7).
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