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XML (20100 M SCHR & FE AN Z 2 ) A B SRR A = 50 s ik B T
338 MU FEB0 a i LA IFRMAE i1, R I LA A [ B AR Y B NS
IR, ARSKRIETE A AR A K A [ [ T /144 913.86 Pg C.

Panetal. (2011) 245 7 BN XA AE Y ERWAE I, KIS AT
A ERFTF SR BHILR .

BT IR R, AR T — IR MBS . iR\ 201 209044
BN 21t 2049) A BRIk MBI 1) — 2 20 A5 BV D) T B0 RS2 T IR BRI AT
2,5 R A AN 2RCO,HERI¥115% (Pan et al.,2011;Sitch et al.,2015;Gaubert et
al.,2019) . SfEMEMER (climate-driven vegetation models) it #4s Zx Ak
FIBRICAE B R 223+ 4  (Huntingford et al.,2013;Mercado et al.,2018) .
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CARSON CYCLE

Smk in the African jungle

Helene C

Apparently pristine African tropical forests are increasing in tree biomass, making them net absorbers
of carbon dioxide. Is this a sign of atmospheric change, or of recovery from past trauma?
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Fig. 1: Long-term carbon dynamics of structurally intact old-
( 2 ) /Iil E E/\] growth tropical forests in Africa and Amazonia.

a Net carbon sk Afnca wope 0.018 P«086

Baccini etal. (2017) F:Fx#h FAYEFHK
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Rammig (2020) Ay SRR A EIRILE (2.0

;I\ H QI El/‘J o 1995 e 100 2000 2005 2010 201

Year

a-¢, Trends in net aboveground Hve biomass carbon (a), carbon gains to the
system from wood production (b), and carbon losses from the system from tree
mortality (¢), measured in 244 African inventory plots (blue lines) and

contrasting published® Amazonian Inventory data (brown lines; 321 plots), For

Africa we show complete years with at least 25 plots monitored: for Amazonia we

show the published record®. Shading corresponds to the 95% CI, with darker
shading indicating a greater number of plots monitored in that year (the lightest
shading indicates the minimum 25 plots monitored), The Cl for the Amazonian
dataset is omitted for clarity, but can be seen in Fig. 3. Slopes and P values are
from linear mixed effects models (see Methods),

Source data
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Gundersen et al. (2021) &% Ay HAEHE 1981, A
WA BRI # Luyssaert et al. (2008) &ifhi T

Hsz, JABEERE 1, FT L4002 00w
IS S ] AR AR P K AR, A B R AR AR A
Vi Bk EANT R RS, Fin Z R AN B
(Zhou et al.,2013) ; X #hs P #hs & i AR 134
TR AFEHACIAI0Z IR B, ARM AV EH AT
N FEH (Zhou et al.,2014) ; HEE LT &K
R E B SEyE ERAE W) B (active biomass)
(Xiao and Zhou et al.,2014) , XLy ERAE W) &= A
SR B (1D B T A 0T i M AV 5 S ] R A 4 2
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TIECHEETBR (1) SOC,, = S0C; + Thickness x (Density,,, x SOC:,, — Density, x SOC;)

TIRCIEB EMR () S0CY, = S0CY + Thickness x Density, x (SOCS,, — xSOCE)«

1.8 6000
251 e sOC
S(z)(‘=0.035x—67.97 - 1.6 5000 - Upper bound:
R"=0.90, p<0.0001 4 & y=68.5x-132838.1 T
2.0 1 14 E g R’=0.90, p<0.0001
3 e G 4000 A
é - 1.2 ) 2
Q % s
S LS5 1 § = S
@ —— %— 10 & @ 3000
—=+33 = g
1.0 - o Bulk density F0.8 ™ @ 2000 1 Lower bound:
7| ememe= BulkD=-0.0032x+7.41 ¥ 30T 100849.3
R2—0 90, p—O 01 - 0.6 R"=0.87, p<0.000|
T 1000
1975 1980 l98§ 1990 1995 2000 2005 1975 l980 l‘)8< 1990 1995 2000 2005
Year Year

Fig. 1. Temporal changes of (left) soil organic carbon concentration, bulk density, and (right) soil
organic carbon stock in the top 20-cm soil layer in broadleaved old-growth forests in Dinghushan
Nature Reserve. Upper and lower bounds contain the uncertainty introduced by the lack of
monitoring of soil thickness during the study period. Error bars indicate standard deviation.

Zhou et al (2006, Science); Zhou et al (2006, Sci. China);
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Fig. 3. Aggregate-associated SOC storage in different years after restoration, Capital letters indicate differences in the SOC in the aggregates of the same size in
different recovery years (p < 0.05). Lower-case letters indicate the differences in SOC in the aggregates with different sizes in the same recovery years (p < 0.05). A
indicates the 0-20 cm soil layer; B indicates the 20-40 c¢m soil layer; C indicates the 40-60 cm soil layer; D indicates the 60-80 ¢m soil layer; and E indicates the
80-100 cm soil layer.

Bai Y X,Zhou Y C,He H Z,2020.Effects of rehabilitation through afforestation on soil
aggregate stability and aggregate-associated carbon after forest fires in subtropical China
[J] .Geoderma,376:114548.d0i:10.1016/j.geoderma.2020.114548.
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Figure 2. Mean soil organic carbon (SOC) content (a), bulk density (b), SOC stock (¢), and their relative change rates (d) within 0-20c¢m
soil depth in the 1990s and the 2010s for the four forest sites in China. For more details, see Table S2 in the Supplement,

Zhu JX, Fang JY et al.,2020.Increasing soil carbon stocks in eight permanent forest plots
in China [J] .Biogeosciences,17(3):715-726.doi:10.5194/bg-17-715-2020.

Zhu et al. (2020) *JH [E 8K AMEARMAER (d675 (1998—20144) . &7y
(1992—20124F) . WHGF (1987—20084F) Al FRM A FETE (1992—2012
) ) R PIRAE E R 2008 AT 0 i R B, 2R JE 20em 32 Hr A ALK
= M1990sF12010s>F 53 i 7 0.13~0.91 Mg C halyear -1,
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Fig. 4 Total carbon stock (TCS) of old-growth forest and dif-
ferent-aged larch plantations. OG represents old-growth forest; a
and b indicate significant differences of carbon densities between
old-growth forest and larch plantations

19/36

Qi et al. (2016) X ZdbHh[X10.
15. 21. 35atkid 1144~ H A 9%
AN TR (X 88 N TR 7E B AR
R GEAR NS A g E I SR RV
A1 300a R i 1 JiR U6 20 A V& HE AR ik
B ENSHE KM, 2lafi35a4t:
EIFIA N TR EIEE YIRS &
o E R T RIE AR

Qi G,Chen H,Zhou L,et al.,2016.Carbon stock of larch plantations and its comparison
with an old-growth forest in northeast China [ J] .Chin Geogr Sci,26(1):10-

21.d0i:10.1007/s11769-015-0772-z.
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Fig. 4 Chronosequence of soil carbon stocks at 0-10cm (a), 10-
30cm (b), 30-60cm (c), and 0-60cm (d) of soils. Error bars
indicate standard deviations among replicated stands.
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Tang et al. (2009) X g7 FE & M 1
BB P Y AR B rp )
Bt 7 KB, 0~60 cmid 1 IEHR
AT AE AR BT B 21 208 AR B B 2D
FEH SR BT 28R, DB
P2 WM LLT34)0.036 Mg C hatalf
AW

Tang J W,Bolstad P V,Martin J
G,2009.S0il carbon fluxes and stocks
in a Great Lakes forest chronosequence

[J] .Glob Change Biol,15(1):145-
155.d0i:10.1111/5.1365-
2486.2008.01741.x.
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Tefs and Gleixner (2012) F2000. 2004%EX%}4EKAEHainich[E 2K 2 I B 7 2 L B AR
T IBHEAT BT B A R I, B LI AE4a N B4R 176.57 Mg C hal, tHE TR
£1.64 Mg C halfff 2%,

Table 1
SOC stocks in 2000 and 2004, stock changes, p-values of stock changes and bulk density of soil samples at the Hainich NP. Bulk density is provided by M. Schrumpf ( pers. comm.).
Soil depth [¢m] N Soil organic carbon stocks [g m 7| Bulk density [kg m ?]
2000 2004 A
X se X se X se p >4 sd
0-10 76 5039 134 4617 130 422 128 0.002 44 7
10-20 78 3557 108 3481 102 -76 109 0.490 116 14
20-30 68 2244 83 2618 110 373 112 0.001 125 16
30-40 71 1623 59 1895 73 272 72 0.000 123 20
40-50 68 1469 73 1716 74 248 88 0.007 115 28
50-60 37 1255 77 1516 105 261 104 0.017 112 31
0-60 398 15,185 226 15,843 247 657 254 0.177

Note: N = number of samples; X = mean values; se = standard error; A = changes of mean values between 2000 and 2004; p = p-value: sd = standard deviation.

Tefs C,Gleixner G,2012.Importance of root derived carbon for soil organic matter
storage in a temperate old-growth beech forest:evidence from C,N and 14C content
[J] .For Ecol Manag,263:131-137.doi:10.1016/j.forec0.2011.09.010.
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4 pATRM LIEF VERIR R 8 AR SNEIRF L H

BANX B 2 FF AR 7 F RN AR LR BRI R PLRHLEIFISNER
NFIRAABNEXERE—FXIM “ahF” BERVER. ARMARKLT
BRAENBRRZNHRZINDIE (RIRLEFA RRFEKIEEHRE. KSRC0,KE
e NoBEEF) BOZRRSIEERE, MIXAS0CEMS “ehF1” BirHRE
KRR Fit, BAERRARMK TIRB IR AT USSR RS IR RER
HMR—FSIM " AESHIRRZH), ®AEERERNEIR T 4.
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SRARE A RRRENEKIIRE, W, AEYRERAES PR
YIEL I #8EBHuang and Zhou et al (2011, Forest Ecology and Management) 08—t . '
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\/ - : 3
ANl \ 243
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IR 21.4 46 46.8 26.2 34.4 20.5 45.1 65.6 PO aTe 1903 1908 18
Year
§mw 24.3 85 35.4 23.4 23.8 19.7 56.6 76.2 3. 7 Changes in the number of living, recruited, and disap-
—ared species from 1978 to 2010. Zhou et al., 2013, GCB
. EXNEFEMMREFDHE. RE. HIEBIRFRASH
AFRENIEL #EXiong and Zhou et al (2020, Journal of Applied Ecology) ﬁj‘)ﬁ}ﬂz?fg}gtﬂ
FIEE (VX7 MR % TR AL F T
YR (g C m2 yrY) 389 397 /EBIX -
M EEEY) 367 27.6 = < TEITIRC/NIE T |
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ammE | O N TIRB LRI SRIRIE
SOC/&THES 0-20 cm 29.9 4.7 \/

(9 Cm2yrl) 20-40 cm 6.2 27.0

Yan and Zhou et al (2006, Global Change Biology); Huang and Zhou et al (2016, Funct. Ecol.);
Zhou et al (2008, Plant Soil); Wang and Zhou et al (2017, SBB); Liu and Zhou et al (2019, Biogeochemistry), ....
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