IPCC EXxpert Meeting on

Reconciling anthropogenic land use emissions —
9-11 July 2024 - European Commission, Joint Research Centre - Ispra Italy

Conservation and expansion of woody areas drive growing biomass
carbon stock in China

Zhanmang Liao', Chao Yue??', Binbin He'", Kaiguang Zhao#, Philippe Ciais®, Ramdane Alkama®, Giacomo Grassi®,
Stephen Sitch’, Rui Chen’, Xingwen Quan', Mengyang Xu® & Mengyu Wang?

Background Satellite-based woody expansion and

| the associated biomass carbon sink
The Paris Agreement mandates signatory countries to enhance

. L . . a b C
transparency in their climate actions and national greenhouse gas “ AN mm———— 7T T L a
inventories (NGHGIs). China’s NGHGIs reported substantial forest | B oodand (s s iocower<312%) | | o
] ] ] ] 80 r . Forest (tree cover = 31.2%) T Q? ACbi sssss =208.6+51.8 Tg C yr1 ;g Si:huan
carbon gains based on national forest inventories (NFlIs), but the ol ® Forestinvrtor : |
relative contributions of human management versus anthropogenic s £ S ol
environmental changes remain unclear. ) 3
S ! S
Methods
27 é 14 r g
I g .l
a pxggfegg: 9 b Tree cover mapping C Change detection and piecewise fitting @QTLQQ(@Q?&Q%chﬁ%é\@g%%f‘f;}%\?ﬁ\bfﬁ\c;?%\«@%%@ ° |nv0é§1tory-b;sed fo:ézt AGS\Z/ for 20%?_201 6 ?1 07 m33)',?.1) !
| —voosieAR| | | [Predicors| Reference] | (" ocast apotom e[S Fig. 2 Satellite-derived forest expansion and woody biomass carbon sink in
| [ (MOD43A4) [ 1 Ll Goomotex | | coverproduct | | | ! = I - -
T [ e || R | ; | ; China for 2001-2020. (a) Changes in the land area percentages of woody and
i emoving cloud, | ! i | | Change points Change points | . . .
vt fw phoif 1| 1 3 t' || emiee oo (romNeRtme | | non-woody areas. (b) Annual woody biomass carbon stocks. (¢) Relationship
! i ! amples selection : : , I : . . . .
[ emring |1 | @;1sg;gge,g;geg%gg?xgg@ | S—— ! between satellite-derived forest aboveground biomass carbon sink (AC,zg) and
| v | ! il o : : change points ! . . . .
[opatmean | 1| | CRando;, forest> | il ; inventory-based growing stock volume (GSV) change for different provinces
! ctarland daer:/iation : ! (model training, validation, and : ! Piecewise linear fitting for all !
: (ASD) images | : spatio-temporal extrapolated) : : segments and parameters :
PN TR ' | — ! - . -
; terrT;or?ael Pnedian : : Yearly( ;5%% cz%vz%r) maps | : SD'TEW ::;’_R’SP[‘)"Q';&%T_ czs::'}’ngg'?%%ﬁ_ : f Separatil;fg etgvirorf\menttal agd ma_n'a(gement C O n t rl b u t I o n S to t h e WO O d y b I O m as s ca r b O n
i filter : : = : : (90 m) 2020) 2020) : errects on rorest caroon sin - -
; * : ——————————————————————————————— S N N lj | | Ratio of soil sink to 17 different dynamic : SI n k by d Iffe re nt Iand management types
: AN::lgdeI;SD | : (soti?:gliosr'rr\‘;ss) r%:ggg:sv?[g)ce:‘-t\a/tll\/?sr; !
Rl o e o B e S5 — Fig. 3 Satellite-derived
S e— . Predictors pnoaorence o fF | | - Filtering and averaging | d R 1Q. atelilite-aerive
: Resampled to 1km (2020) AGB product (2020) |1 : ' . | i ___.'\_\.2 : ‘ 9 !
: — S R = GO S B T B o - ‘woody biomass carbon
: < Usin(g;SaOI(I)OC-E‘-)(E)[:!l riii?ples > i : | Forest | |Woodland wooor:jy i : : carboln sink resampIeT to 500 m : Si n k d riven by d iffe re nt
: — : : i oody vegetation dynamics i : | v :
: < (model trainiﬁg?\gfijdgti{lnfgnzesspgtiO-temporal ) : : : ooty veget T_dy o i : : Management-induced carbon sink : Iand management
; e ER) | e i activities during 2001
! early AGE maps Y A1 s N
N o U B s T— B 3 and 2020. (a) land
! consistency checking ; ! Land use types ; i orestation. ! .
: 1krr|]0fgtrest _— Yearly n m' i : | claSSIflca_tlgn . : U sixm ain ecological mouﬁtzin clf)sture, and : m an age me nt typeS I n
| | piomass | || shoot | |BGB maps||° ﬁwgmf‘r;c‘ \o/Iata ! IR b = : projects: <_aref§sr?§tr ;e:ct;?]rgtrloojgcts ! : "
i b%i: o1 BR[| G0y || FomorRL T I 0 | SCP.RHTP, Omers | | atprovines fevelfror | China, (b) their area
| - gepbonase || e oo || .
| — e i | W l i i I y : percentages in terms of
i Yearly total Io(ig:)rg;s,snggl._ggBo;-BGB) maps : : Deforestation § effect | management @ E Contribution of each project to carbon sink : . _ i B ' N | . the tot al Iand are a Of
d : - € Lglggsl:?igat%gﬁs Quantifying contributions to carbon sink || Woodand expansion |1 § , | \}. p’ C hin a, (C) b|0 Mass
Biomass mapping g by major ecological restoration projects [ stable forest : & AT
I B sive oo L o carbon balances, and (d)
—f A biomass carbon balances

D Rotational woodland

Overview of woody biomass carbon sink and ol Tl Foo on a per unit area basis.
its drivers for 2001-2020 o, e,

Q.

L.
wul

16 - . 140

.Afforestation D Woodland expansion - Stable forest . Stable woodland . i’; 1L
220 A . Rotational forest D Rotational woodland D Woodland clearing . Deforestation _ T LZ 0 fé
§ 10: % 80 \Eo: - T
180 - Il NFoP g 8t é 60 g : I
. I cepP % | 5 | S 0 T
< 0 sFp o 3 @ T !
140 I s " ] g 05 '
O Satellte- o . Seoaration it — S 2y 0 — S
|2) observed eparaton Into X eparatuon Into X 0a . er projects . - o L N N N ) S ] I
v woody biomass gitterent land environment and >;{ 10.0 4 0.9 Natural recovery G}&\o & &0@% o&,bo \‘\0&% o&,oo g &8 é@;\\o %\é\o é‘%\o &0@6 Ob\,bo &0@% o&,bo \0‘5;\(\ é@‘\o
% 100 carbon sink management types direct management W %{‘0& ng-& @\"’@0 \Q\so \«{;\‘o& (\Q}@O b\rz}\bo S Q‘,\O& v‘{\o& (\b@-\-‘? 6@\0 \‘So \Q;\\oo‘b (\(Z}\go b\@(@f o Q‘,\O&
& 208.6 efiects 5 6.3 A @"o&(b o @5@\\0 o $°°&® o @@\o o
g | ] é) ) | % . ! S-eparation into- X _ ) )
S 358 // estoaton ot :  Separating the observed carbon sink into
o . = environmental and direct management effects
0 d-cccece - _ | _4(!!..6&:'_7-1 - -
I B N 55°N | . 1 . l l 55°N , . . . .
el = b ' d Environmental effect a Direct management effect b
a C |
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in China for 2001-2020 and its separation into different contributions.
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