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H, RGBS (LLCIH) MARHRE Mk
+2.5 Pg/a, HHPiz 30% IH P FAEE B AGB = fh 7
Z3 () or A SAE ERY R 255 (Santoro %5, 2021)
X2 2 FEAAGB R AR Ty 0] AR LR
Kezs 1Al mi b AR —%L (Araza%F, 2022; Nguyen
4§, 20205 Wulder®:, 2020), MTBR ] 1% ARk
Bl S A R AT SEREAG , B BR A TR T B Y
R A 285 M R B SR R SR S o

BEE HOCT I . B H Ik S 0 POt i
BRI R TE, RZ FEERTRIFIE AT T —F
B AR B X R Y AGB 183%™ i, IR 5 DA BRLER
ARG B ZAEANBR TS, X 27 5 Tz N Tk
i AL SE . BRSNS PR AR IR
J L4588, (Avitabile %, 2016; Réjou—Méchain 25,
2019) . 4Bk AL 5 AL S KRR J7 ESA
(European Space Agency) & Afif) CCI (Climate Change
Initiative) A== (Santoro 25, 2021) FIZEE
F 25 i K J5 NASA  (National Aeronautics and
Space Administration) JPL (Jet Propulsion Laboratory)
S22 P Y Z IRl A 2000 4E—2019 4R BE R fif
FeAl (Xudf, 2021), A IXLEZ MR 5l ) T i
AR W) B AR B A 3 A 5 A QB T8 728 T 5 4 3
THEREEGE , B HETXENT A SRR R R E
P, DL AN [R] B AR A S A W™ i 6] AAGB Y
2SI —BE, Motz REIME . X2 H %
BIR At 7 ) P e SRS A AT AR B T 50 2 M A
WA S T TR T

H AT K B TAE SR b 7 S A AGB A JE 50 ik
(Avitabile &, 2016; Rodriguez—Veiga A5 2017),
XEEHFIE R G AL T AN R AR AR BN 007 i 7Y
— B S, HBR T A A RS 22 . (EALEE
X T 2 A Wy AR o TR A 2 S, B TR
AAGB X — BRI A RGEVEPPAL , R IR AR
TSR AR AR PR AR AR AT T T A RS E P S AT A
R E SRR, Araza % (2023) $2 i
“REMHBUET M, IS ESEALL, AAGBRE
J W e SR ity 7 ) P AR | I T e 1 A S AL
FRTTHMRENE, $E, ML TERSME, B
Wy ek A B A8 A A S A e AR AR B IR 3 A 1Y G B 4
B, A SR 2 SR TR 22 SR ot T I (] 4R B Y
BEERE S Bt PR EETHA, W E R
JE B ESE e H S RGMERZER T, SRS

RN R SRR (Puliti%, 2021),
TE S B2 1, Kennedy %5 (2018) Fil Pelletier 45
(2024) BGUE T /N IR RBE AR o A AF I8 B AR B g
SRHIE, LidF (2025) D)3 o 2 a8k i T 9 A )
W% i 5 TRENDY v12 B 245 4 BRAE Pl AR A0 4%
() R Bt L HEE T A b, FoE RG4S
BB R VCECRE O o SR, X LERFIY R B R AR
FEYEAARY (Lao%, 2024), Bt=xf£L A
T B T AR T S A0y (B) AT B AR AL — B B R ST
i o L UES M, 1T LAFE T 22 R EOE Al SR
(R B e R R MARB S 0 1 T S

PR A S0 3R AR B RO R AR AGB 3 JEk ™
fn T I AT PR A A i — Bk ), K Tk AR
FEE L 7 I — SO A AL AR PR AR b R Ik BE
X LM T A 10 2 BRARAK AGB 7= i i) —
H|AE, R H T 28K CCL. JPL K I ¥ 18 & ™ i
e, s SEREEAA DGVM (Dynamic Global
Vegetation Model) %4, DL S M 1 75 A %5040 I 2
TR = S SR 0 AR A W AR PR AR A — B
GRS AT, o 4 BRARM AR W $2 LR} 2 S #
P HERERCHE

2 HdES ik
21 FHESmALE

2.1.1 HERIE

(1) APEddi . AR 10 Fh 2k
ARHL EAEY R P, R VG T I A s
i A FER MRS E R

(2) BhAS A BRAH BRI ARG o B 2 B R
JEsh, WEFEME T TRENDY vI12 350 H 2 JF 9 21 4
DGVM B Ui (Friedlingstein 25, 2023), 44
BRI B RUECE 40k A S3 SL B0t &, WA T
KA COME , MMt A AL, W2,
RUE S BB AR FETS . AR S A e,
AEWS 2 fit Do AN ] DR 7 el Mg I A2 AL R ik, OF:
AT ol 5 ) A R AR A o DR AR R
T A S, BN A YRR AR5 J1 NBP - (Net
Biome Poductivity) F1AH #% i i it cVeg (carbon in
Vegetation) , X LS UL AL A A R GG IR Y &
HEFE AR, NBP MR 7 AR RGE AR S, T
cVeg MFE7R T HEBE AR AF I Bk &2
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Table 1 Biomass remote sensing product information

PR R i i) 7 5 S A H oy R Hfy EE SRS CTERIR el A EZ BTN
20104 . N i Sentinel-1, ASAR, hltPs://calalngue.ceda.ac.uk/ Santoro %
CCIv5 2015 42021 4F 43k 100 m Mg/hm? ALOS-1, ALOS-2;  uuid/02e1b18071ad45a19h4 021
FEF Y+ 250 A d3e8adafa2817/
ASAR, ALOS-1, https : //globbi / Santor
Globbiomass 20104F LER 100 m Mg/hm2 ICESat, Landsat; (};s'l z;;(l) b 1;)mass.0'rg / 6;‘0(;180’
w e roducts, obal—mappin;
pEmssesn b . ppine
Mg/hm*( L) C 3 DY ey https :/doi.org/10.3334/ S <o
Harmonized 20104 4R 300 m & ‘m (Beit) b FJ%;.' ol ps //doi.ore/ pann
(4R 0.1) A ORNLDAAC/1763 2020
Mg/hmz( LLCit) GLAS, MODIS; https : //doi.org/10.7910/ Walker %5,
Walke 2016 B 500 " .
aer i &2 " (Z%00.49) PlagEs DVN/DSDDQK 2022
https : //www.3decology.org/
GLAS 2004 4F AER 1 km Mg/hm® GLAS; HL#R"#>] 2023/06/21/global—forest—  Hu%,2016
agh—map-2/
20194F—20224F  FgdL& . i https ://doi.org/10.3334/  Dubayah %
GEDI L4B 1k Mg/hm® TRA S ’
ZARTYY 51.6° m g LEELE ORNLDAAC/2299 2023
2018 4E—2021 4F ke/m*(LC3 EDI, ICESat-2; hitps :/doi.org/10.3334
NS 018 4F—2021 4F P . g/@ ‘(&L/{Cﬁ“) G ‘ CuSatA 3 ttps ://doi.org/10.3334/ Ma i 2023
ZARTH (R%0.49) AR FHI IR ORNLDAAC/2180
2007 4E—2010 B Avitabile 2,
GEOCARBON . o oan 1 km Mg/hm? il C AT 500 https :/fwww.wur.nl/ vitabile %
il 2014
ALS, ALOS PALSAR
Mg/hm?( LA C3 ’ v https://zenodo.org/records/
JPL 20004E—20194F 4Bk 0.1° g( g ﬂf 0149?) MODIS [l g+ P ZTIOmO 6';'flre°°r( Y Xu%,2021
R Hlga:>)
1950 4E—20104F . 5 HEFHEIHEERED https ://doi.org/10.3334/  Hengeveld 5%,
Hengeveld e 2BR 1 Mg/hm N " .
BS54 2 T ORNLDAAC/1296 2015

R2 BB ERER ST

Table 2 Dynamic global vegetation model simulation data

(i 25 [T HE (7)) Ay HE AR
CLASSIC 1x1 A 1700—2022
CARDAMOM 1x1 A 2003—2022
CLASSIC 1x1 A 1701—2022
CLM5.0 1x1 H 1701—2022
DLEM 0.5%0.5 s 1700—2022
ED 0.5%0.5 H 1700—2022
ELM 1x1 A 1700—2022
IBIS 0.5%0.5 A 1700—2022
ISAM 0.5%0.5 A 1700—2022
ISBACTRIP 1x1 A 1700—2022
JSBACH 1x1 A 1700—2022
JULES 1x1 H 1700—2022
LPJ-GUESS 0.5%0.5 s 1700—2022
LPJml 0.5%0.5 AF 1700—2022
LPJwsl 0.5%0.5 A 1700—2022
Ipxqs 0.5%0.5 4 1700—2022
OCN 1x1 A 1700—2022
ORCHIDEE 0.5%0.5 A 1700—2022
SDGVM 1x1 4E 1700—2022
VISIT 0.5%0.5 H 1860—2022
YIBS 1x1 A 1700—2022

(3) Mt B . ABEFTCHE T 2 ERVE F 24
Hby DX R AR D | A= 4 b TEDOUL DN B (R3), 4
5 3¢ [E M E A 5 40 B FIA - (Forest Inventory and
Analysis) BCHE . SO ZESCIN BCHE L P EAES R
et 5 W 2% (Chinese ecosystem research network,
CERN) il s B4 S R IR I A= ko 5 B8040 2
o FIA T A — 7 AR i 0 45t 00 5% [ AR bk
BRI AS [A) S5 I [R) A% Jay L bR o B2 24 0 4 2428 hm?
— e REIMEHLE 42000 7.32 m Y RDE 4
WAL, Hh 1AM TG, HAY 3N ILL36.58 m
(TR, 23 S A AR T 60 A 07 L 120° 712407 Y fif
B o FEHL R T A A R B M AR ) AR 42 DBH
(Diameter at Breast Height) 1%, & H Jenkins &
(2004) FFXFAEAILSEAFPEESL Y 104" SRl A
Al B2, KRR AGBIL BB, %
FEHIE AR A TTIE . AR/ 30 mx20 m, A4
A 600 m?, BEAARHERE LS 64 10 mx10 m
AP IIE FREHE . M b A AR S DBH TSR, f
JH Brown (1997) 4 i i3 T F4Hr ZRAK Y S A=
Ko, e (PR AR 10 m?) R ORI X
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I BT R AE R AGBAE E Hi Al 0y e, nf
DA ESCHE SR V8 i R R . A B 506983 4%
FEAIC 5, B[R] ¥ B 7 55 2010 4F—2023 4F, 45 [A]

OPA LI 1o BRSBTS B 55 TR A 14 22 43 J3E 23 (] 37
B R LR S A R Y R 4 S B A
SRR RFE R

®3 EYRHEHTE

Table 3 Ground data of biomass

LRI H 23 [ PR [ 7 5 WM AEA (YIRS A6/ S
FIA Y| 20104F—20194F 504296 Jenkins 5 (2004 ) 575 https : //www.fia.org/

Combodia RIE 2% 2019 4F—2020 4, 2023 4F 192 Brown(1997) 517 S
CERN i 20104E—2017 4 9 AR hitps : //cern.ac.cn/
Biomass Plot Library BRFIE 2010 4F—20154F 2486 BRI https : //field.jrsrp.com/
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Fig. 1

2.1.2 EiETALE

F R EE R R AT LM, G — AT s )L B
] 5 B AR AL AL R SR TS T B i 4
s s g8 — e 45 Dy [ PRl ] 507 Mg/hm?, DAER
TEAN [F) HH0 05 ) e 49— BopE . ok, Syl i Jk
7 vt A it S (B GE T 25 RN IS SR AR B AR A Al 53
T, SRAIGZARMR (isolation forest) Jrikilff ik
Ve o IRST BRI — Tl 5 T R AL 43 1% JC W B S
RINEE , RS A AR 23 A RS A1 B0 R U
S a, @M TER XK. FES
SR A BB RRAE (Liu %, 2008) o 5, fEiT
S AAGB I, B4R 0 (14 S (T BB 25 1 22 7 s
FWOOIHERE A BE, FBORMBALERR 2 .
PRI I T 540 T A B B, B B i e TN T
TRAE BN A —BOME o3 A B AT SE 0 SC . ARHIESY
i Ff} Scikit-learn 1.3.0 (Python) 5% 897 £F AREA
%, WESRH HHIZE (contamination) A 0.0005
(0.05%), HRZEBIRFFERIME, RAHIR T &E
S it v R D R A O e R, R S N SE
3BT A R AR

TE 25 A ROBE b, SR T BUER 1 4 1 7 v 6 &

JE& 7 B DGVM AU B 48— B R HE 2 0.1 (24
10 km) 25 [E] 50 HER (WGS84 B4R &), 1488 A
SRR, B E DGVM BLHLE G 5 12 &
ARSI R L —3tk. WRETHEMES
R 50H, 1l GLC_FCS30 -+ b 78 76 K08 % 2R bk
XIRE /32 (Zhang %5, 2021), PEATHEAEALTE. *f
F DCVM BLILEE . b T Wi 48 B b ¥, Jf
VR A P S A 4 SR B S, i A A
(A B A BUZS AT B bR 2205, 1R 805
AR Z2 R A R 8 PRS2

SRR R — 2, AR A
I 5 o Veg FOHE R F AT bR 22 43 19 J5 15 3R
YA . XTI b, HAAGB RS (2)
B T DGVM 4 i 1Y) e Veg S R BY ik it 1
AW R SN FLBR DABR 0T £ 53 % 0.49, it Ry SR
Y (Araza®, 2023), SRIEHET Ma%E (2021) 1
A1) A BRAR T A2 0 B PR LG 4k A
Rp4 =X (5) JFEARPR2ZEMH . FRilih, NBP ¥
FFFEE RS RGN, N T ST AR (7 X (8]
(Sl AR AL, BN AR Oy X R N 45 4R NBP
S, SR R A BT i 5341 0.49 K HFL 45 A= )
HER,

ABiomass = AAGB + ABGB (D)
AAGB = AGB, - AGB, 2)
ABGB = BGB, — BGB; 3)

ABGB
RMI = ABiomass ®
AAGB = ABiomass X (1 — RMF) (&)

Ao, (RE IR, RS 2 MER, AGBR
AR EE, AAGB IR NME b A P 22
i, ABiomass F/mH M T S AY) = 2416, ABGB
FoRH R E YR 2EH, RMF #8740
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ofir 5 INERAE
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Fig. 2 Flowchart of consistency analysis

221 =E—E%

i Al 2 IR I S AR AR R AR T 1Y (8] 434
—Hk, XA EAMFEAEG (20004, 2004 4F
20104F, 20154F . 2016 4FF120194F) #9)™ itk 17
tedss, AR —BUEM E R % p, (concordance
correlation coefficient) fF-NFE A8 R (Lin, 1989),
VRGP R i Z R A EE— B . p, B HIE
TG EAERE, RS 11—k
RUSEUT AR . AR, Wadoux fil Minasny (2024) +§
. p ABTCRE X I3 22 5 A OCHE R B AR, H
X BSCHR 04 T 26 35 R ORI R ] T IR AR
ARG . s RiZm R, Ao 5| A Y7
1% 22 RMSE (Root Mean Square Error) 531
7= (Bias), M52 22 W 3R 28 G0 1 i 22 9 1 46 5 b
Fr UL A — BRI [ A SR AE A Bk
TIPSR 5 BRI 30°%30° (I RIAG 5 p,, T
X 2% RN 23 AT — B GET r r, EOLE R A

[ 32 8% i ZE AR TRV AR 003 T i 23 (R 0 A — S 5
HE— 25 i P55 AN [ 18 J8 ™ i 22 8] 1 73
MM (Meanp,, mp,), FEBEMMEBRE (mp<
0.7 H.RMSE>80 Mg/hm?)  LATFU (i 2 3 37 25 [a] 4% J=)
R B R i o

(6)

®)

)
R, o, B— DR MEICE, B S—AT
i i MEOTE, x My R4 HINEIME, o Mo, 3R
IR H BIFRIE S, rR R RV G 2R BN

222 FRTHBEESHT

B GO A (] 22 J5% 7 it i H LI i) 3 o A
SRR (ANCCL, JPLAE) 5 Rt ¥ 7= &
(41 GEDI. CMS_GEDI_ICESat2 %), JFiTH# w4
B I) 507 A B AR i A (E (AAGB, B 6o 5F )™
EIE L 047 G, Hoo>e) o SR JR™ i 7E
ANEASAC A i — Bt R B, 22 E BN IE
X (RaAYEEK) SREXE (Rr4
Yriili L), or Bl EAT 27 ARG, BEA
TEAN A S0 N A RasFaE v, #Em ) i B
A FE TS R PR DC 7

Ry Al 3 S TE AAGB Al T i Rk R e
P, ARSCET AR = AAGBITE 1 p, FH(EAE A
SR —E e bR (Consistency Index), B Clp, M
T ZHHAEG T RERM R Iraii 2z, FHHRE
U8 R W e T A 2 5 I ZE & Ry RER R I,
AT A HA I i A T AR R AR e T

Clp = %EPC(AL-,A/) (10)
X, AL AREYEZEMEERAS, p RRMWHE T
—EEAOCRE, NAZ RS S G B

R 22 AR IEANR], A SCHE— 228 Clp
O3 R VLN PR . BB — B4R AR ICT (Internal
Consistency Index) : i F T H & 2 05 77 5046 09 7=
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air, TS AN P H BRFAEG AAGB 25 {205 1R 1Y
T p MK FEL (RDA, A, Rl fh A R AR 7y 22
HAE), KA N ErE; B
—FPEFEFR CPC (Cross—Product Consistency index) :
AR, T 5 P AN [F] 8 ™ i
1) AAGB Z(HAL A Z B XA (BRI A, AR
AR RV AE Gy X RIS [ 77 i 2 (G, SO ™ i
AR A R AR — SR

X F 0, R G AR PR AR AL
FRIES — BRI, 456 DGVM B EE, i
TS TR B[] 5 A AR PR AAGB ZS R &, AL 45 4 10
(2018 4F—20194F) . 1] (20154F—20194F) A0
K (20105-—20194) 3 MRFMEF KA. B
JE, S3MEAS A X 6] N AAGB W & B 7 1] 4 4F PR AR
e, VAR 28 ARy 25 (B o3 A RRAE I %
AN TR it TB) 08 43 A — B AT i LA k2P
i, T AAGBRYIE G ARfE Ty ), A9 e 45—tk
KL, VRSB REE7e AR b o) —38 S
AN—EX Ik, LU= ah PLS P2 oG, ARG 477 5
A [7] —BsF i) D[] A9 4 B A8 £k T 1), B DE R AR ot Rl
S RLLR U2 Type I: P11 &P2 1T (BUY); Type
I: P1l &P2] (BUK); Typell : P1T & P2
(A—20); TypelV: P1] & P21 (A—%0).

2 53 0] 288 S 7™ it T e — S0P IX
HE— 20 TH B 45 4 2 LA D38 s AN [ 7 A A 5
AAGB 5 a5 4k 1 25 7 SR e .

2.2.3 RIESHT

SRy ik — 20 B UE 18 B o I A SR AAGB 45 2R 1)
LSRR, ARWRTE T T b T A AOUL I AR 3R
R R EY AN A S b . B IR AR
s =S R A IR, Towk 5 8 B Bt
FrBoe L, 6 S UCdE T Ml AR AR b I 4
i, I B RS i A 0 S R b T S WL AR 45y 22 T
RHL AR AR (S22 AAGB,,) . R, 2
BB A3 B DE T 1Y 30 m g 2 8] 43 30 R ) e 7
i B TreeCover (¥ (1€ N TreeCover,,,) (Hansen
A, 2013), ARAEZC (1) B 57 RS Y b 0
S5 T R 28 8 B T AR OC RS, AT A4
] 5 g AL AL 0L AAGB, AT X LIS 51
e, BT R R S R LT AAGB 538 J8%)™ i Al
AU S 0 ] DX S8R [ B5F [1] X [6] FY) AAGB 4
BEATRT L30T, Rl p,. r S RMSE 55 3 83V fr 45

PR — Bk BT AL

AAGB,,, = AAGB,,, X

TreeCover

SO0V
TreeCover,,,,

R, AN, SR IE 59 E IR M i B s
TRAE, AAGB,,, XS AR TC N A FE L T £ ) 78
fBI4ME, TreeCover,,, JEFEHBXT IV ) 30 m TreeCover
BJ{E . TreeCover,,, +& 1% JC N It 5 H 54 TreeCover
HME.

3 LR
3.1 FHMWAGBF=RZTE—BIESH

B3 AR T 457 b W AE 25 () 43 A iy — B0k,
Kl4JR T4 i A EHEintE il (K4 (a) —
(b)) BRI AR R AR 1 p, (B4 (c)) .
RMSE (&4 (d)). Bias (K4 (e)). BIkKE,
ZHOT SN Z B AR S IEAR G, HIE ARk (a0
2019 4F . 20104F) (7= 52 [a] 434 b i — S0k
TR . L2019 4E g 4], CMS_GEDI,
CMS_GEDI_ICESat2, CMS_ICESat2. GEDI L4B #il
JPL Z ] 1 AH G FR B8l 55 77 0.7, R BIIT 42k L
GEDI 5 ICESat-2 3Ot 7 5 £l oy B 6l 19 A= 9 i
ST B B —3E . BACRE, RN
S E R T o R s R IR QG 5 S R T ]
KU B A 7 AR b DX ) SR 5 . IR Z TR,
2000 4F- 5 2004 4F 77 i 22 [5] 19 2 [8] — S0 A AR
(3 (¢)), JtuHJE Hengeveld-2000 5 JPL-2000
(p.=0.15) DL K GLAS-2004 5 HoAts [ 487 5 Ao AH 5
P (p.<0.7 H.RMSE {3k 90 Mg/hm? L) |) . #E—3
ST EEL, XS AR ST ORI (n
GLAS 5& T ICESat-1 WG B ik 84s , Hengeveld %
FARME AR ), HHREERZEH 55 A
A EAFEAR T 25, Al BE S 1l AN B 25 R AR —
A SEERIF R L AN, CCIANIPL = S BT AT AR5 X,
] PN R b 26 30° 22 [] Ay DX el S 0 o A v o — 2 ke
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Fig. 11 The variation of AAGB in different tropical rainforest regions with the AGB interval and the high/low ratio

of CCI relative to other products

44 ERFRSEIHENEIMESERE

M —F MR FE, CCIH DCVM 5  8 Is
(NBP FlcVeg) TEZ-™HF[H] X [H] SRt R 4977 1]
— &k, JUHARIE R R AR, 1R
Iy TR —E AR, 58I A
o, BB cVeg THET 1Y AAGB 114 (B ikl fi 1K ,
T2 YR TS AL 1 LR S M AN Ry 3t HIE Bl i) i
AR (WS 2, 2014) . DGVM FEY HE i A o
Pel G FRBR B, H el 1T Ak A AR ) D) RE DS B AP
SAEEYE (Rezende 5, 2016; Rogers %5, 2014),
TPy DRSS TR R Wy b ff Ak g D i DB 4H (G
WO S—I19F), Bz XS A AR A
Fem i s i U, BT E 2 ROE EX)
AR R SRR S TR R AR . A, BRI SRR
XA R EA B (Rogers %, 2017), =z A4
H 38 R Bk e TR B AGB, Bk PR 4 5T

HAYE, AFAE RN AL IR 22 5 G E AN SE 4
— R, B IR E T

45 HWEBIEERNEXSHRYE

I A i TR WL K 4 I T T S R
Bk, (HHAR B AR — & s BRPE, W] RE S A
AAGB AR IAE R Sk . B, AWsIfaE a%
PURIE!S TP TR UR P N TR NI L (IR 2
WS ARAS , AR By A2 I 6 152 22 FUBORE fiv 22 179 52 i)
(Araza%f, 2023), HIR, AW flioEam w10 T =
AR R, XS AT F X BRARIEAY
SRR 2 T AN SE AT E ], U AR B b X S
J PSR ARARh AT BB R BOR Gi MR 22 (Chave 45,
2014) . AL, HETEAE R AR AR, RE
DXCIRAYAE 2248 AT AT ok — O 6, 177 328 J86 7
T I 2 W Sh ARk . ARG TSR F A M T



EWEPR 45 Z UMY R AR PR e — b b 1321

ARt (AAGBL)  FHEA W 23 (8] A7 Fl
LTI 0 ) AR e, 5 A ST A, 30 X [ — {7
TEPI WL IAE 053 1 AGB 22 (1T 535 . 7R L BE il
b, BEREAYER (30 m) MR 6 AR T
ROEEARBE,  DADE T 18 BB 19 25 18] o3 e, (HH
23 AR IBA IR, K& b T [ X, T
BB AN R SR T R A bl TR
F, b TECE 52 N0 D 6% 25 R[] AN [+
AR M, W RETC: HLS S AAGB 1Y 52 PRAs
o JEHIEAE T ) A Yy B S A B TR D, M TR
FAOCHER R R, mIRE S HEIr RN
R R i R BB PR R B S I R AT . ROk
WFIE AT &5 A 0 2 B EREEHL N 2% (41 TropiSAR |
ForestPlots.net 55 ) , Jfiff— ARG W Bl 5
P FE M Gl G, IR TR UE S5 SR 09 25 Rz
AR R 1 RS [R] X I sh 25 i g B 7

5 45 &

A 5T F ] 22 T F b - A 9 e S i L
DGVM L FIHE 77 42 1Rk R X6 A 9 i R HAR Ak gt
TTERB AT, RGN 13X LEEH U5 A6 Al 3500 1
A AR PR A A B s T — 2k L R e
BRI UE R o A [F) 328 J8 7™ iy AR AR A 400 5 3 A
PRI Ty . ROEAA . S R AR,
A Y R A T AR 25 57

e, T GEDIHIICESat—2 () 8 m} R OGS
IR TR, 5 A 2 B A Y 7S ] — B
P, Horb R S5 R DN B PR AR AR X 32 ] — 2L
PRI B, TR B2 A 7 BRAR DX IS0 e BRAL 55 .
{35 3 S0 ' T R B S i B A B 7 A
T A PR AR A — SO AR T B 7 AR PR AR £k
— 3tk CCIFEIE B AR b ¥ R B 5 =
PR B — 2k

Hk, fERKmy 2 E &% 584, CCL. JPL.
NBP F1 cVeg ¥ i 7~ H Bl B 8] DX [8] 384 i ) A 4 i 2R
PURON , B S 3, 0 A E B X e ok
FIIE AAGB. DGVMALEIEE (NBP, cVeg) 7E
SRR SRR AT (GE2EE 5 KT 80%), H
PR — Bt s, (RS A X (Rdbdi40°—
60°) SiEEMAANEES, ES RSN
A —E SR BR

Hea, T AR R E S R o, &
TR A B M A AR R AR AR T b DU, T

]

FT DCVM B AL S AR b . CCITEAEY it
B4 n X3k 2 B AL A ) — B (,=0.36, RMSE=
8.54 Mg/hm?) , 1 JPL Fll cVeg $0¥, (AW h
Wl A XIS T AT 7 RS K (,<0.15, RMSE>
14 Mg/hm®) , 383 (Al A= 9 12t T B

i b, AW ER T &R DGVM B
Bl AE AR W AR bR AR A B T R 3 S R BR A
I 32 R o DR L v — B MG IR 22 R B, &
FER (SR HEt /Bty f Al LR S B 7 3 5 S IV
REMABIRR A FL, JREsA 0 2 b i ol i L
Fir DR 1 1 g AR A DX A A SRS Lk sl e it
K5 A5 BT 5 v R A Ak R X 3R ) A g
A, AR A S R G0 PR AR T T SR R
SR

EB OB AXIHEILHMMABER MK LK
AT 3] T AR A AN (Global Carbon Budget
Office, GCB) #= Trendy it %] i % A S. Sitch # 4%
Fo P. Friedlingstein #2045 49 £ 4, AR AT E o6
B!

222 ik (References)

Araza A, de Bruin S, Herold M, Quegan S, Labriere N, Rodriguez-Vei-
ga P, Avitabile V, Santoro M, Mitchard E T A, Ryan C M, Phillips
O L, Willcock S, Verbeeck H, Carreiras J, Hein L, Schelhaas M J,
Pacheco-Pascagaza A M, da Conceigdo Bispo P, Laurin G V, Vie-
illedent G, Slik F, Wijaya A, Lewis S L, Morel A, Liang J J,
Sukhdeo H, Schepaschenko D, Cavlovic J, Gilani H and Lucas R.
2022. A comprehensive framework for assessing the accuracy and
uncertainty of global above-ground biomass maps. Remote Sens-
ing of Environment, 272: 112917 [DOI: 10.1016/j. rse. 2022.
112917]

Araza A, Herold M, de Bruin S, Ciais P, Gibbs D A, Harris N, Santoro
M, Wigneron J P, Yang H, Malaga N, Nesha K, Rodriguez-Veiga
P, Brovkina O, Brown H C A, Chanev M, Dimitrov Z, Filchev L,
Fridman J, Garcia M, Gikov A, Govaere L, Dimitrov P, Moradi F,
Muelbert A E, Novotny J, Pugh T A M, Schelhaas M J,
Schepaschenko D, Sterenczak K and Hein L. 2023. Past decade
above-ground biomass change comparisons from four multi-tem-
poral global maps. International Journal of Applied Earth Obser-
vation and Geoinformation, 118: 103274 [DOI: 10.1016/j. jag.
2023.103274]

Avitabile V, Herold M, Heuvelink G B M, Lewis S L, Phillips O L, As-
ner G P, Armston J, Ashton P S, Banin L, Bayol N, Berry N J,
Boeckx P, de Jong B H J, DeVries B, Girardin C A J, Kearsley E,
Lindsell J A, Lopez-Gonzalez G, Lucas R, Malhi Y, Morel A,



1322 National Remote Sensing Bulletin  # 254k 2026, 30(5)

Mitchard E T A, Nagy L, Qie L, Quinones M J, Ryan C M, Ferry
S J W, Sunderland T, Laurin G V, Gatti R C, Valentini R, Ver-
beeck H, Wijaya A and Willcock S. 2016. An integrated pan-tropi-
cal biomass map using multiple reference datasets. Global Change
Biology, 22(4): 1406-1420 [DOI: 10.1111/gcb.13139]

Avitabile V, Herold M, Lewis S L, Phillips O L, Aguilar-Amuchastegui
N, Asner G P, Brienen R J W, DeVries B R, Gatti R G, Feld-
pausch T R, Girardin C, de Jong B, Kearsley E, Klop E, Lin X,
Lindsell J, Lopez-Gonzalez G, Lucas R, Malhi Y, Morel A,
Mitchard E, Pandey D, Piao S, Ryan C, Sales M, Santoro M, Lau-
rin G V, Valentini R, Verbeeck H, Wijaya A and Willcock S. 2014.
Comparative analysis and fusion for improved global biomass
mapping//Book of Abstracts of the International Conference Glob-
al Vegetation Monitoring and Modeling (GV2M). Avignon: [s.n.]:
251-252

Brown S. 1997. Estimating Biomass and Biomass Change of Tropical
Forests: A Primer. FAO

Chave J, R¢jou-Méchain M, Blrquez A, Chidumayo E, Colgan M S,
Delitti W B C, Duque A, Eid T, Fearnside P M, Goodman R C,
Henry M, Martinez-Yrizar A, Mugasha W A, Muller-Landau H C,
Mencuccini M, Nelson B W, Ngomanda A, Nogueira E M, Ortiz-
Malavassi E, Pélissier R, Ploton P, Ryan C M, Saldarriaga J G and
Vieilledent G. 2014. Improved allometric models to estimate the
aboveground biomass of tropical trees. Global Change Biology,
20(10): 3177-3190 [DOI: 10.1111/gcb.12629]

Che M L, Chen B Z, Wang Y and Guo X Y. 2014. Review of dynamic
global vegetation models. Chinese Journal of Applied Ecology,
25(1): 263-271 (4 WAS%, BRIREE, L8E, S . 2014, SERAEHE
B RIS LR . N A AR, 25(1): 263-271) [DOL: 10.
13287/j.1001-9332.2014.01.036]

Dubayah R O, Armston J, Healey S P, Yang Z, Patterson P L, Saarela
S, Stahl G, Duncanson L, Kellner J R, Bruening J M and Pascual
A.2023. GEDI L4B Gridded Aboveground Biomass Density, Ver-
sion 2.1. ORNL Distributed Active Archive Center [DOI: 10.3334/
ORNLDAAC/2299]

Friedlingstein P, O’ Sullivan M, Jones M W, Andrew R M, Bakker D C
E, Hauck J, Landschiitzer P, Le Quéré C, Luijkx I T, Peters G P,
Peters W, Pongratz J, Schwingshackl C, Sitch S, Canadell J G, Ci-
ais P, Jackson R B, Alin S R, Anthoni P, Barbero L, Bates N R,
Becker M, Bellouin N, Decharme B, Bopp L, Brasika I B M, Cad-
ule P, Chamberlain M A, Chandra N, Chau T T T, Chevallier F,
Chini L P, Cronin M, Dou X Y, Enyo K, Evans W, Falk S, Feely R
A, Feng L, Ford D J, Gasser T, Ghattas J, Gkritzalis T, Grassi G,
Gregor L, Gruber N, Giirses O, Harris I, Hefner M, Heinke J,
Houghton R A, Hurtt G C, lida Y, Ilyina T, Jacobson A R, Jain A,
Jarnikova T, Jersild A, Jiang F, Jin Z, Joos F, Kato E, Keeling R F,
Kennedy D, Klein Goldewijk K, Knauer J, Korsbakken J I, Kortz-
inger A, Lan X, Lefevre N, Li H M, Liu J J, Liu Z Q, Ma L, Mar-
land G, Mayot N, McGuire P C, McKinley G A, Meyer G, Mor-
gan E J, Munro D R, Nakaoka S 1, Niwa Y, O’ Brien K M, Olsen
A, Omar A M, Ono T, Paulsen M, Pierrot D, Pocock K, Poulter B,

Powis C M, Rehder G, Resplandy L, Robertson E, Rodenbeck C,
Rosan T M, Schwinger J, Séférian R, Smallman T L, Smith S M,
Sospedra-Alfonso R, Sun Q, Sutton A J, Sweeney C, Takao S,
Tans P P, Tian H Q, Tilbrook B, Tsujino H, Tubiello F, van der
Werf G R, van Ooijen E, Wanninkhof R, Watanabe M, Wimart-
Rousseau C, Yang D X, Yang X J, Yuan W P, Yue X, Zachle S,
Zeng J Y and Zheng B. 2023. Global carbon budget 2023. Earth
System Science Data, 15(12): 5301-5369 [DOI: 10.5194/essd-15-
5301-2023]

Grassi G, Conchedda G, Federici S, Abad Vifias R, Korosuo A, Melo J,
Rossi S, Sandker M, Somogyi Z, Vizzarri M and Tubiello F N.
2022. Carbon fluxes from land 2000-2020: bringing clarity to
countries’ reporting. Earth System Science Data, 14(10): 4643-
4666 [DOI: 10.5194/essd-14-4643-2022]

Hansen M C, Potapov P V, Moore R, Hancher M, Turubanova S A,
Tyukavina A, Thau D, Stehman S V, Goetz S J, Loveland T R,
Kommareddy A, Egorov A, Chini L, Justice C O and Townshend
J R G. 2013. High-resolution global maps of 21st-century forest
cover change. Science, 342(6160): 850-853 [DOI: 10.1126/sci-
ence.1244693]

Harris N L, Gibbs D A, Baccini A, Birdsey R A, de Bruin S, Farina M,
Fatoyinbo L, Hansen M C, Herold M, Houghton R A, Potapov P
V, Suarez D R, Roman-Cuesta R M, Saatchi S S, Slay C M, Turu-
banova S A and Tyukavina A. 2021. Global maps of twenty-first
century forest carbon fluxes. Nature Climate Change, 11(3): 234-
240 [DOI: 10.1038/s41558-020-00976-6]

Hengeveld G M, Gunia K, Didion M, Zudin S, Clerkx A P P M and
Schelhaas M J. 2015. Global 1-Degree Maps of Forest Area, Car-
bon Stocks, and Biomass, 1950-2010. ORNL Distributed Active
Archive Center [DOI: 10.3334/ORNLDAAC/1296]

HuTY, SuYJ, Xue BL, LiuJ, Zhao X Q, Fang J Y and Guo Q H.
2016. Mapping global forest aboveground biomass with space-
borne LiDAR, optical imagery, and forest inventory data. Remote
Sensing, 8(7): 565 [DOI: 10.3390/rs8070565]

Jenkins J C, Chojnacky D C, Heath L S and Birdsey R A. 2004. Com-
prehensive Database of Diameter-Based Biomass Regressions for
North American Tree Species. General Technical Reports NE-
319. U.S. Department of Agriculture, Forest Service, Northeastern
Research Station [DOI: 10.2737/NE-GTR-319]

Kennedy R E, Ohmann J, Gregory M, Roberts H, Yang Z Q, Bell D M,
Kane V, Hughes M J, Cohen W B, Powell S, Neeti N, Larrue T,
Hooper S, Kane J, Miller D L, Perkins J, Braaten J and Seidl R.
2018. An empirical, integrated forest biomass monitoring system.
Environmental Research Letters, 13(2): 025004 [DOI: 10.1088/
1748-9326/aa9d9¢]

Li X J, Ciais P, Fensholt R, Chave J, Sitch S, Canadell J G, Brandt M,
Fan L, Xiao X M, Tao S L, Wang H, Albergel C, Yang H, Frappart
F, Wang M J, Bastos A, Maisongrande P, Qin Y W, Xing Z P, Cui
TX,YuL, He L, Zheng Y, Liu X Z, Liu Y Q, De Truchis A and
Wigneron J P. 2025. Large live biomass carbon losses from

droughts in the northern temperate ecosystems during 2016-2022.



EWEPR 45 Z UMY R AR PR e — b b 1323

Nature Communications, 16(1): 4980 [DOI: 10.1038/s41467-025-
59999-2]

Liao Z M, Yue C, He B B, Zhao K G, Ciais P, Alkama R, Grassi G,
Sitch S, Chen R, Quan X W, Xu M Y and Wang M Y. 2024. Growing
biomass carbon stock in China driven by expansion and conserva-
tion of woody areas. Nature Geoscience, 17(11): 1127-1134 [DOI:
10.1038/s41561-024-01569-0]

Lin L I K. 1989. A concordance correlation coefficient to evaluate re-
producibility. Biometrics, 45(1): 255-268 [DOI: 10.2307/2532051]

Liu F T, Ting K M and Zhou Z H. 2008. Isolation forest//2008 Eighth
IEEE International Conference on Data Mining. Pisa: IEEE: 413-
422 [DOL: 10.1109/ICDM.2008.17]

Ma H Z, Mo L D, Crowther T W, Maynard D S, van den Hoogen J,
Stocker B D, Terrer C and Zohner C M. 2021. The global distribu-
tion and environmental drivers of aboveground versus below-
ground plant biomass. Nature Ecology and Evolution, 5(8): 1110-
1122 [DOI: 10.1038/541559-021-01485-1]

Ma L, Hurtt G C, Tang H, Lamb R, Lister A J, Chini L P, Dubayah R
O, Armston J, Campbell E, Duncanson L, Healey S P, O’ Neil-
Dunne J, Ott L, Poulter B and Shen Q. 2023. Global Forest
Aboveground Carbon Stocks and Fluxes from GEDI and ICESat-
2,2018-2021. ORNL Distributed Active Archive Center [DOI: 10.
3334/ORNLDAAC/2180]

Meng G, Zhao D, Xu C, Chen J H, Li X W, Zheng Z J and Zeng Y.
2024. Forest aboveground biomass estimation combining ICESat-
2 and GEDI spaceborne LiDAR data. National Remote Sensing
Bulletin, 28(6): 1632-1647 (i #%, ¥ H, ¥FHH, PRIR 4, ZZFH 4L,
KB4 44, % . 2024. A ICESat-2 1 GEDI 2 80 ik 54
P RR AL L R A G I, 28(6): 1632-1647) [DOL: 10.
11834/jrs.20222120]

Nguyen T H, Jones S D, Soto-Berelov M, Haywood A and Hislop S.
2020. Monitoring aboveground forest biomass dynamics over
three decades using Landsat time-series and single-date inventory
data. International Journal of Applied Earth Observation and Geo-
information, 84: 101952 [DOI: 10.1016/j.jag.2019.101952]

Pan Y D, Birdsey R A, Fang J Y, Houghton R, Kauppi P E, Kurz W A,
Phillips O L, Shvidenko A, Lewis S L, Canadell J G, Ciais P, Jack-
son R B, Pacala S W, McGuire A D, Piao S, Rautiainen A, Sitch S
and Hayes D. 2011. A large and persistent carbon sink in the
world’ s forests. Science, 333(6045): 988-993 [DOI: 10.1126/sci-
ence.1201609]

Pan Y D, Birdsey R A, Phillips O L, Houghton R A, Fang J Y, Kauppi
P E, Keith H, Kurz W A, Ito A, Lewis S L, Nabuurs G J, Shviden-
ko A, Hashimoto S, Lerink B, Schepaschenko D, Castanho A and
Murdiyarso D. 2024. The enduring world forest carbon sink. Na-
ture, 631(8021): 563-569 [DOI: 10.1038/541586-024-07602-x]

Pelletier F, Cardille J A, Wulder M A, White J C and Hermosilla T.
2024. Inter- and intra-year forest change detection and monitoring
of aboveground biomass dynamics using Sentinel-2 and Landsat.
Remote Sensing of Environment, 301: 113931 [DOI: 10.1016/].
rse.2023.113931]

Puliti S, Breidenbach J, Schumacher J, Hauglin M, Klingenberg T F
and Astrup R. 2021. Above-ground biomass change estimation us-
ing national forest inventory data with Sentinel-2 and Landsat. Re-
mote Sensing of Environment, 265: 112644 [DOI: 10.1016/j.rse.
2021.112644]

Qin Y W, Xiao X M, Dong J W, Zhou Y T, Wang J, Doughty R B,
Chen Y, Zou Z H and Moore B. 2017. Annual dynamics of forest
areas in South America during 2007-2010 at 50-m spatial resolu-
tion. Remote Sensing of Environment, 201: 73-87 [DOI: 10.1016/
j.rse.2017.09.005]

Réjou-Méchain M, Barbier N, Couteron P, Ploton P, Vincent G, Herold
M, Mermoz S, Saatchi S, Chave J, de Boissieu F, Féret J B, Tak-
oudjou S M and Pélissier R. 2019. Upscaling forest biomass from
field to satellite measurements: sources of errors and ways to re-
duce them. Surveys in Geophysics, 40(4): 881-911 [DOI: 10.1007/
s10712-019-09532-0]

Réjou-Méchain M, Muller-Landau H C, Detto M, Thomas S C, Le
Toan T, Saatchi S S, Barreto-Silva J S, Bourg N A, Bunyave-
jchewin S, Butt N, Brockelman W Y, Cao M, Cardenas D, Chiang
J M, Chuyong G B, Clay K, Condit R, Dattaraja H S, Davies S J,
Duque A, Esufali S, Ewango C, Fernando R H S, Fletcher C D,
Gunatilleke I A U N, Hao Z, Harms K E, Hart T B, Hérault B,
Howe R W, Hubbell S P, Johnson D J, Kenfack D, Larson A J, Lin
L, LinY, Lutz J A, Makana J R, Malhi Y, Marthews T R, McEwan
R W, McMahon S M, McShea W J, Muscarella R, Nathalang A,
Noor N S M, Nytch C J, Oliveira A A, Phillips R P, Pongpattanan-
urak N, Punchi-Manage R, Salim R, Schurman J, Sukumar R,
Suresh H S, Suwanvecho U, Thomas D W, Thompson J, Uriarte
M, Valencia R, Vicentini A, Wolf A T, Yap S, Yuan Z, Zartman C
E, Zimmerman J K and Chave J. 2014. Local spatial structure of
forest biomass and its consequences for remote sensing of carbon
stocks. Biogeosciences, 11(23): 6827-6840 [DOI: 10.5194/bg-11-
6827-2014]

Rezende L F C, Arenque B C, Aidar S T, Moura M S B, Von Randow
C, Tourigny E, Menezes R S C and Ometto J P H B. 2016. Evolu-
tion and challenges of dynamic global vegetation models for
some aspects of plant physiology and elevated atmospheric CO,.
International Journal of Biometeorology, 60(7): 945-955 [DOI: 10.
1007/500484-015-1087-6]

Rodriguez-Veiga P, Wheeler J, Louis V, Tansey K and Balzter H. 2017.
Quantifying forest biomass carbon stocks from space. Current
Forestry Reports, 3(1): 1-18 [DOI: 10.1007/s40725-017-0052-5]

Rogers A, Medlyn B E and Dukes J S. 2014. Improving representation
of photosynthesis in earth system models. New Phytologist,
204(1): 12-14 [DOL: 10.1111/nph.12972]

Rogers A, Medlyn B E, Dukes J S, Bonan G, von Caemmerer S, Die-
tze M C, Kattge J, Leakey A D B, Mercado L M, Niinemets U,
Prentice I C, Serbin S P, Sitch S, Way D A and Zaehle S. 2017. A
roadmap for improving the representation of photosynthesis in
Earth system models. New Phytologist, 213(1): 22-42 [DOI: 10.
1111/nph.14283]



1324 National Remote Sensing Bulletin i & 54k 2026, 30(5)

Santoro M. 2018. GlobBiomass - Global Datasets of Forest Biomass.
PANGAEA [DOI: 10.1594/PANGAEA.894711]

Santoro M, Cartus O, Carvalhais N, Rozendaal D M A, Avitabile V,
Araza A, de Bruin S, Herold M, Quegan S, Rodriguez-Veiga P,
Balzter H, Carreiras J, Schepaschenko D, Korets M, Shimada M,
Itoh T, Moreno Martinez A, Cavlovic J, Cazzolla Gatti R, da Con-
cei¢do Bispo P, Dewnath N, Labriere N, Liang J J, Lindsell J,
Mitchard E T A, Morel A, Pacheco Pascagaza A M, Ryan C M,
Slik F, Vaglio Laurin G, Verbeeck H, Wijaya A and Willcock S.
2021. The global forest above-ground biomass pool for 2010 esti-
mated from high-resolution satellite observations. Earth System
Science Data, 13(8): 3927-3950 [DOI: 10.5194/essd-13-3927-2021]

Silva C A, Duncanson L, Hancock S, Neuenschwander A, Thomas N,
Hofton M, Fatoyinbo L, Simard M, Marshak C Z, Armston J,
Lutchke S and Dubayah R. 2021. Fusing simulated GEDI, ICE-
Sat-2 and NISAR data for regional aboveground biomass map-
ping. Remote Sensing of Environment, 253: 112234 [DOI: 10.
1016/j.rse.2020.112234]

Spawn S A, Sullivan C C, Lark T J and Gibbs H K. 2020. Harmonized
global maps of above and belowground biomass carbon density in
the year 2010. Scientific Data, 7(1): 112 [DOI: 10.1038/s41597-
020-0444-4]

Wadoux A M J C and Minasny B. 2024. Some limitations of the con-
cordance correlation coefficient to characterise model accuracy.
Ecological Informatics, 83: 102820 [DOI: 10.1016/j.ecoinf.2024.
102820]

Walker W S, Gorelik S R, Cook-Patton S C, Baccini A, Farina M K,
Solvik K K, Ellis P W, Sanderman J, Houghton R A, Leavitt S M,
Schwalm C R and Griscom B W. 2022. The global potential for
increased storage of carbon on land. Proceedings of the National
Academy of Sciences of the United States of America, 119(23):
€2111312119 [DOI: 10.1073/pnas.2111312119]

Wang J M, Li W, Ciais P, Ballantyne A, Goll D, Huang X M, Zhao Z
and Zhu L. 2021. Changes in biomass turnover times in tropical
forests and their environmental drivers from 2001 to 2012. Earth’
s Future, 9(1): €2020EF001655 [DOI: 10.1029/2020EF001655]

Wulder M A, Hermosilla T, White J C and Coops N C. 2020. Biomass
status and dynamics over Canada’ s forests: disentangling dis-
turbed area from associated aboveground biomass consequences.
Environmental Research Letters, 15(9): 094093 [DOI: 10.1088/
1748-9326/ab8b11]

Xu L, Saatchi S S, Yang Y, Yu Y F, Pongratz J, Bloom A A, Bowman
K, Worden J, Liu J J, Yin Y, Domke G, McRoberts R E, Woodall
C, Nabuurs G J, de-Miguel S, Keller M, Harris N, Maxwell S and
Schimel D. 2021. Changes in global terrestrial live biomass over
the 21st century. Science Advances, 7(27): eabe9829 [DOLI: 10.
1126/sciadv.abe9829]

Zhang X, Liu L Y, Chen X D, Gao Y, Xie S and Mi J. 2021.
GLC_FCS30: global land-cover product with fine classification
system at 30 m using time-series Landsat imagery. Earth System
Science Data, 13(6): 2753-2776 [DOI: 10.5194/essd-13-2753-
2021].

Consistency analysis of interannual variations of multi—source forest
biomass data
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Abstract: Global Aboveground forest Biomass (AGB) products have become increasingly abundant in recent years, providing valuable
data for assessing carbon stocks and fluxes. However, substantial spatiotemporal inconsistencies among these products have led to large
uncertainties in the estimation of global carbon storage and carbon sink strength. This study aims to evaluate systematically the interannual
consistency of major global AGB products and identify their strengths and limitations for long-term biomass monitoring and carbon
accounting. We integrated multi-source forest biomass data of AGB data, including satellite-derived products, e.g., European Space Agency
Climate Change Initiative (CCI), NASA Jet Propulsion Laboratory (JPL), Dynamic Global Vegetation Model (DGVM) simulations (net
biome poductivity, carbon in vegetation), and ground-based validation datasets. A multidimensional evaluation framework was designed
from three perspectives: (1) spatial consistency, assessed using correlation coefficients and spatial agreement metrics among products; (2)
interannual variability, analyzed through temporal correlation and trend consistency; (3) ground validation, performed using field
observations to quantify product accuracy in regions of biomass increase and decrease. The results show the following: (1) different remote
sensing products exhibit pronounced differences in spatial consistency. Single-epoch products based on Global Ecosystem Dynamics
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Investigation (GEDI) and Ice, Cloud, and Land Elevation Satellite-2 (ICESat-2) show relatively high spatial consistency (0.>0.7), with the
most significant consistency found in tropical forest regions of South America and Africa. Long-timeseries remote sensing products (CCI
and JPL)demonstrate higher consistency in interannual variability compared with other products. (2) For long-timeseries biomass products,
interannual consistency improves to a certain extent as time span increases. However, CCI and JPL show fewer regions of consistency in
high-latitude areas (40°—60°N/S). JPL exhibits higher interannual variability values in Asia compared with in other regions. By contrast,
DGVM data indicate substantially higher interannual variability in tropical regions (20°S—20°N), with an overall tendency toward carbon
sink estimates (proportion of pixels with increasing trends >80%). Nevertheless, in high-latitude regions, interannual variability estimated by
DGVM diverges strongly from that of remote sensing products. (3) Ground validation indicates that CCI performs better in regions of
biomass increase (=0.36, RMSE (root mean square error)=8.54 Mg/hm?), but performs poorly in regions of biomass decrease (r<0.15,
RMSE>14 Mg/hm’). Both result show some degree of underestimation, though the bias is smaller than that of DGVM simulations. This
study provides a comprehensive, multidimensional assessment of global AGB product consistency from spatial, interannual variations, and
ground-based perspectives. The results highlight that although GEDI-based and ICESat-2-based products ensure reliable spatial distribution,
long-timeseries products, such as CCI and JPL, offer better interannual stability for tracking biomass dynamics. The DGVM outputs
complement remote sensing data in capturing large-scale carbon flux trends but require further calibration in high-latitude regions. Overall,
the findings provide a scientific basis for selecting, integrating, and applying multisource AGB datasets to improve the accuracy and
reliability of carbon monitoring and ecological assessment at the global scale.

Key words: biomass change, remote sensing products, dynamic global vegetation model data, consistency comparison, global, forest
inventory data, ground validation
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