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Debate around tropical forests: carbon sink or carbon source?

QI Chengjing, CAO Fuxiang,CAO Shoujin "
Central South University of Forestry and Technology, Changsha 41004

Abstract: Tropical forests cover approximately 7% of the earth’s surface. They, however, are of global importance since
they house one-half of all species, approximately 70% to 80% of all tree species, and store and process 40% of all biomass
carbon found in the world. The tropical biome is therefore a critical component in the global carbon cycle. Despite this, less
attention is given to tropical forests in relation to global climate change compared to high latitude regions. Since the mid-
1970s a synchronous warming of 0. 26°C per decade has occurred in tropical forest regions around the world. IPCC has
predicted a subsequent warming increase from 1°C to 4°C in all tropical forest regions by the twenty-first century. A series
of prominent changes have already occurred in the structure and dynamics of tropical old-growth forests and their related
biodiversity composition during the last decades of the twentieth century. Based upon numerous monitoring data taken from
a long-term study plot within Amazonia, Phillips O. L., Lewis S. L., Baker T. R., and Malhi Y. et al. have shown that
considerable increases have taken place with respect to stem density and basal area as well as an obvious acceleration in
stem turnover ( recruitment and mortality) in tropical forests since the 1980s. Phillips and Gentry and Plillips et al.
provided the credible original data concerning growth and dynamic increases for pantropical trees. Subsequently, Baker
proved that the diameter biomass ( =10 cm) of trees in Amazonian forests have increased by 1.22 Mg hm ?a™" and
converted the data to C stocks ( =0.62 Mg C hm>a™"). Moreover, Lewis et al. measured and analyzed stand-level
changes within monitoring plots across South America applying six key ecosystem processes that spanned the years 1971 to
2002. These key ecosystem processes were stem recruitment, mortality, turnover, basal area growth, loss, and turnover.
They found a significant increase of 0. 10 m* hm *a ™" in basal area and 0.94 hm *a ~'in stem density between the first and

second monitoring periods. The above data, originating from varied and long-term study sites, shows the wide-ranging
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increases with more reliability and facility. Phillips et al. established a total twentieth century neotropical forest sink
estimate of 0.79Pg C a™'. After taking Baker’ s Amazonian forest data of 0.62 Mg C hm *a'into account, the combined
twentieth century tropical forest sink total they came up with was 1.60 Pg C a™'. They also predicted that tropical forest
systems will remain at a level of a moderate carbon sink at the present time and in the decades to come, attributing these
increases to the fertilization of elevated CO,concentrations. Conversely, Clark and Wright cited the observational data taken
from long-term plots in Panama, Costa Rica, etc. , and concluded that little change has occurred in the growth of tropical
forest systems. In addition, numerous experimental studies were carried out in laboratories and in the field by Korner and
Wiirth et al to examine the impact of elevated CO, on the growth of tropical forest plants. In most cases results showed no
increase in biomass and only slight increases in leaf and branch TNC ( total nonstructural carbohydrate) under elevated CO,
concentrations. As CO, concentrations within the atmosphere increase, higher temperatures and droughts will lead to more
serious negative impacts on tropical forest systems such as an overall decrease in forest growth and an increase in plant
mortality as well as an increase in forest fire severity. El Ni o events worsen droughts and forest fires and lead to a dieback
in forest systems and a peak in tree mortality. Meanwhile, human introduced changes in forest-land utilization and
deforestation will intensify over time. Under the combined natural and anthropogenic effects taking place, the carbon sink of
tropical forests will inevitably transform into a carbon source, potentially a vast carbon source. Phillips and Lewis et al.
have provided a predication of future tropical sinks as follows; Mature Amazonian forests will either (i) continue to be a
carbon sink for decades to come or (ii) soon became a neutral or a small carbon source or (iii) became a mega-carbon
source in the near future. A switch from a moderate carbon sink to a neutral or a moderate carbon source would have
repercussions on the global climate system and, consequently, human welfare given that a 0. 4% annual increase in
Amazonian forest biomass roughly compensates for the entire fossil fuel emissions of Western Europe (or the deforestation in
Amazonia). An approximate 0. 4% annual sink represents the difference between two much larger values: stand-level
growth (averaging approximately 2% ) and mortality ( averaging approximately 1.6% ). As a result, either a small decrease
in growth or a small increase in mortality could shut a sink down. The future of tropical forest C sinks will therefore depend

upon changes in land-use, extended forest fragmentation, and an increase or decrease in forest fire activity.

Key Words: tropical forest; carbon sink; carbon resource; climate change
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. BEMGRET D43 59 ekt § MR E LR, =10 om MAHL F AR DL (1.22 —0.43)
Mg hm a3 H1, FRKE E T DIREIRARTR R — P .
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JE IR RIZEBF T BLR 20 Reekie il Bazzaz'™' Hil Amone il Komer™ 5256 B 76 2 5 T E WK CO, T I
VS BT, G5 R AR R TG BN . Komer 1 Arnone (525602 75 1R 28 I IR 35 _E A U M BE V% Hh AT,
TS RE, R 3G R (% Y 2 8m HEaB e ) , S RAESWE CO, THAYER D EH
=Y MR, Ziska %7 BE D ERSLE "  Lovelock %78 B & DI TAH SR 76 A K B4 R 8
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MRARTEI R S EOL A A B2 2/ E R MRREE , BIKE] 40°CH 55 C E B T, REES hRE
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I et S VE ), S50 A8 25 b 9 NP BB 5 R W T EL, T B 484 5 b AR 25 R e v CO, A0k
(NEE) | BiHE s it A AR Rl 940 . NEE 2 NPP FISR S50 RAVE R (R,) Z I M2EME, AR EEmFHE
1R, ST AR RE B BB R SR P IRAE A (R,) o FERSIBETHRE BT, BB RGN R, AR R 15504
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GPP Heoit i T [, BIFEIR AR F (Ra) AR 25 R G0 CO, 55 (NEE ) [ 438 1R S B HE R E I . M8
FE TH 8 B R I/ R, NEE 3458 , TR 2R AR NPP, FRARARAR A Sy AR R R, T H — LI 7R
IR I AR IR, B AR BRI ot & A 0%
3.1.3 SRFENEREHE

PR RO B 55 — N R R 7 A L W R A DL (BVOCs) 724 o X AMEA 2 NPP )
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BREEI 8% —25% ), 7E 3 P ERAR A ZE A ™ RIAE 29% —50% MR F R RR —HHEE
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3.2 Bk(HTE, fiF ENSO)
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AT T AN KT B 2R T S0, 225 SR B ph T T SR 2R e A 2 1 R BRI , (L 3E MR
JERAH b A W BRI AR O AR T BRI O R SRR T,

7E 1982/1983 F11997/1998 % A= AR50 B JE /R B W 35 14, 10 T 12k 4 22 s b IX 45 S 728 L 0 A 3 1)
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B FE R A Y8 BIL I 4R 3PeC, XA T K2 29a CO, M3 . Fitk, BIGEE b tE kA4
YIEH N 25% (B 30 PgC) thABFESE A Ny it L) 23RS BE 4—S5a, {HJE, Wright (PFEHE """, Baker %48
P S C Ak 0.5 MgC hm *a ') {H 2 Chambers and Silver #3#E ZE bk sh AL+, A J7 0. 5 MgC
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R, Lewis AR E Y PG BRARBRAEAEAG 4G, AR AR K SRR B3 K % 0. 34 Pg C/a,
R A AL AR PSR 2 OBR TR B (0. 04 Pg/a) o G54 SR HHF IR YN L 35 M AT I A 2RI 25 a1
M RE B AP ARLE CILA 1.3 Pg C/a, [FM, Lewis 20K 423K 1750—2000 4E C JEEF AP 1 5
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th 60% K H T IR, 129 Pg C i PE il ™!, £l kS, €O, 174 Pg €, FRAEH 541
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E MR K 3 ZEE, B TE IR B B T B o [R]EHIRBE - 1 3 = 9K (o A 47 0 - S I W A PRI 85 o, 38 ik
BEROENS o BRI PR GCML FU , 735 98 AT A 45 A K B0 AR 0 b R PR R A R AR Y , T
TE PRI B W VR IR ZABR BRI . (2) EECHEMARTC T F L 3% /a 358, BEARER ™ AL ARG M,
155 Y A W 2 BRI A T SRR b A 1 2 (B S A A AL IR AR b EL AR & B B, ARk
I3TK AR T2 L EE AR 20% , 3055 T T b ARAR IR AR AR S A% ILAh, RIEEA ZREfE HEW ALK,
SRR BRI C VR o ARG AL A B A Ak gk B AR ) AR (B — R —ii R
W) ZEIR R, HERESEAEYZHEREERRE, (3) HEMKEMT 1200—1500 mm B, ks
W EF TR, TRAEGSCR B =% B NP R R R R R G . AR YRS HETT,
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