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Artificial fores management for global change mitigation

FENG Rui-Fang , YANGWan-Qin | , ZHANG Jian ( Faculty o Forestry & Horticulture, Sichuan Agricultural University, Ya' an 625014,
Sichuan, China) . Acta Ecologica Sinica,2006,26(11) :3870 3877.

Abdgract: Goba change has been concerned about worldwide because climate change characterized by dobd warming and
atmogheric GO, enrichment is changing the dructure and function of terredrial ecosysem, and in turn threstening the human
exigence and hedth. Therfore, goba change mitigation is one o the nmog essentiad scientific issues in climate change
researches. As an inportant source, snk, and pool in gobd carbon cycle, foreg plays an inmportant role in mitigating goba
change. il carbon sequedration, dorage and emisson varied greatly with latitude, dtitude, fored types, landuse and cover
change (LUCC) and forest management. Fores il will become a gigantic carbon source of atnmospheric GO, when the forest was
trandormed into grasdand or cropland. Thisinpliesthet the functions of fores il as carbon pool and dnk increase, the function
as carbon source decrease by inmproving the gructure and function of fores ecosysem, and fores plantation increase the carlbon
gdock and snk interredrid ecosysem. Gonsequently , il carbon sequedtration has led to awidegpread interes in the role of fores
il carbon snk enhancement in goba change mitigation , and nore and nore attentions were paid to the potentid of il carbon
sequedration in foreg plantation recertly.

il carbon sequedration by artificid forest has been consdered as d' truly winrwin srategy” and the nost promisng choice
to decrease the rate of enrichment of atrmospheric concentration of carbon dioxide by La , afanpus il scientis. Therdore, il
carbon sequedration potentid o artificid fored is a key stientific issue o gobad change mitigation. However , il carbon
Sequedration potertial depends greatly on artificid fores management. Frdly, land use hidory determines the SOC gock and
ource in the early dage o artificia fores due to the differences of il subdrates. The il with higher SOC stock maybe becomes
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a carbon source when egablishing artificid fores. Secondy , the tree gpecies conmpostion in artificia forest irfluences the carlbon
gorage and the potertid for carbon sequedration by controlling litter the quantity , chemicad conpostion, organic carbon input ,
and by regulating mcroclimete and il microbid activity. Artificia foret with well sructure may enhance the potentia of il
carbon sequedration and increase the carbon docks in il. Thirdy , dte preparation is an important perturbetion thet can afect
il carbon gock and carbon source for a long period &ter the event due to changesin il dructure. A carful Ste preparation can
enhance gregtly il carbon gock by increasng organic metter inputs. Harveding can decrease sharply il carbon gock mainly
resulting from decreasng the organic carbon input and atering il water and tenperature regmes that accelerate decormpostion
rate of organic metter. The dfect of fertilization on il carbon Snk and urce remains uncertain. The results about the reponses
o il carbon sequedration to goba warming and etnogpheric GO, enrichment are gill uncertain due to the 9 multaneous increases
of organic carbon input by litter and output by microbid resiraion. Atnogpheric OO, enrichment may increase the soil carbon
sink and pool through the podtive inmpact on NPP because of QO; fertilization. However , the increment efect by QO; fertilization
will be counteracted by negative efects relaed to gobd warnming. Brigfly , there remains to be uncertainty about the reponses of
fores il carbon d9nk to goba change.

As described alove, it is doultless thet artificid forest , epecidly fores il , acts as an inportark c2rbon sink and poal in
doba change, increase the terregria carbon Snk, and mitigete gobd change dthough the changes of il carbon sequedration
dill remain uncertain. Therefore, it is very important to deeply ¢udy il carbon sequedration potentid in artificia fores and its
role in mitigating goba change in the future. Based on the ecologca sgnificance of artificid fores il and the uncertainty in
doba change dfects, further sudiesfor gobal change mitigation and adaptation shoud pay nore atention to the folloning fields:
(1) to darify the formation mechanism of il carbon snk and its enhancement techrologes, (2) to enhance the carbon
sequedration potertiad and carbon gock through improving the forest management level , which is an inportant grategy to mitigate
doba change, (3) to conduct an intendve sudy of carbon flux anmong atnosphere, vegetation and il in manmade fores , and
(4) to develop the drateges suitable for carbon trade of il carbon sequedtration by artificia forest.

Key words:artificia fores ; gobe change mitigation; carlbon source/s nk
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