g A E G ';;
1% = wﬁ gjﬁ]”ﬁﬁﬂ'%ﬂéﬁltﬁ zﬂ ‘J’. 4‘4 }}/; i;d- i“ ‘jj’ A

b [ {7 A PR A A TR G R R
R RT R %R

Interannual variation of resource use efficiency and its

relationships between drought in Pinus tabulaeformis forest

ecosystem in northern China
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Decrease in winter respiration explains 25% of the annual
Greening of the Earth and its drivers northern forest carbon sink enhancement over the last 30 years
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» Some researchers believe that the increase of vegetation

» The seasonal variation of
atmospheric CO, concentrations

in terrestrial ecosystems has

, . cover in high latitudes is the main factor leading to the
increased dramatically over the

interannual variation of terrestrial ecosystem carbon cycle.

past few decades.
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Variations in atmospheric CO, growth rates coupled
with tropical temperature

Interannual variation of terrestrial carbon cycle: Issues and
perspectives
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Divergent long-term trends and interannual variation in
ecosystem resource use efficiencies of a southern boreal old
black spruce forest 1999-2017
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Studies have attributed this to
interannual variability in the exchange

of carbon and water
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» Northern plantations tend to be more sensitive than most temperate and tropical natural
forests to climate variability, especially extreme weather events such as droughts, high

temperatures and heavy rainfall, than other ecosystems
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This study focused on solving the following key scientific questions:

(1) What is the interannual variability of carbon and water fluxes in Pinus tabulaeformis

plantation ecosystem? How does it relate to water conditions?

(2) What are the characteristics of inter-annual differences and long-term trends of resource
use efficiency of Pinus tabulaeformis plantation ecosystem? How to respond to drought

conditions?
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The main afforested species in the experimental
area were Pinus tabuliformis Carr. At the same
time, some deciduous broad-leaved trees were
included. The mixed ratio of conifer and broad-

leaved trees was 7:3, and the mixed mode was

block-mixed.
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» In 2014, 2015 and 2019, the peak value of GEP showed a decreasing trend due to summer drought. In 2016 and
2017, the peak value of GEP showed a significant decreasing trend due to spring drought. In addition, drought in

autumn of 2017 also caused the decrease of GEP of plantation ecosystem.
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NEP (gC-2Yr!) |-21937] -146 -26.45 -72.64 -26.04 -97.05 -56.98 -84.75 13461
Re (gC2Yr!) 82871 799.44 594.81 677.02 770.87 838.60 822.81 536.83 602.94
GEP (gC-Yr!) 50736 728.10 34361 486.13 637.45 663.76 695.51 383.25 659.88
ET (mm Yr') 327.21 371.06 289.94 326.09 333,59 364.15 258.37 166.34 11452
PPT (mmYr!)  357.50 229.50 299.40 414.30 504.40 346.20 311.60 256.50 401.70
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» The ecosystem of Pinus tabulaeformis plantation is the carbon source
» The interannual variation in NEP is mainly attributable to GEP

> ET PPT annual total value is correlated with carbon and water flux
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» NEP, GEP, Re, ET are correlated with the previous year's autumn rainfall

and spring rainfall
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The dotted line shows the long-term trend of the corresponding resource use efficiency
The carbon use efficiency (CUE) of Pinus tabulaeformis plantation ecosystem showed a

long-term trend of significant increase
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There was a significant positive correlation between CUE
and LUE in Pinus tabulaeformis plantation ecosystem.
There is a significant positive correlation between CUE
and WUE.

There is no significant correlation between CUE and WUE
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» There was a positive correlation between annual rainfall and CUE, and a negative correlation
between spring air temperature and spring soil water content and autumn soil water content and
CUE. There was a positive correlation between soil water content and LUE in spring. There was a
negative correlation between WUE and soil water content in spring and autumn
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»  Spring air temperature rainfall spring soil water content autumn soil water content is the main regulating factor of
CUE interannual variability;
»  Spring soil water content was the main regulating factor of interannual variation of LUE.
»  Soil moisture content in spring and autumn is the main regulating factor of interannual variation of WUE
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® The ecosystem of Pinus tabulaeaei plantation was generally carbon source, and the inter-annual fluctuation and lag
effect of precipitation seasonal distribution were the main factors affecting the carbon balance of the ecosystem

® The resource use efficiency of Pinus tabulaeformis plantation ecosystem showed a large interannual variation, CUE
had a long-term trend of significant increase, CUE and LUE CUE and WUE had a significant positive correlation

® The main factors limiting the resource utilization efficiency of Pinus tabulaeformis plantation ecosystem were the air

temperature and rainfall in spring and the soil water content in spring and the soil water content in autumn
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» 1t is suggested to monitor the carbon and water flux of Pinus tabulaeformis plantation ecosystem in a
longer time series to explore whether there is a long-term trend

» It is suggested to carry out research on resource use efficiency at leaf and individual level, in order to

provide theoretical guidance for production practice.







