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Fig.1 Annual distribution of literatures in forest carbon sink domain ( 1990—2021)
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Table 1 High centrality literatures of forest carbon sink

SCHR B Hh AR e UEIEIYS
References First authors Year Centrality Frequency

TransCom 3 inversion intercomparison: Impact of transport model errors on the

interannual variability of regional CO, fluxes, 1988—2003 Baker DF 2006 0.32 15
Towards robust regional estimates of CO2 sources and sink using atmospheric Gumey KR 2002 0.26 46
transport models

Age structure and disturbance legacy of North American forests Pan Y 2011 0.13 26
Changes in the Carbon Balance of Tropical Forests: Evidence from Long- Phillips OL 1998 0.12 0
Term Plots

Trends in the sources and sink of carbon dioxide Le Quere C 2009 0.11 49
Increased plant growth in the northern high latitudes from 1981 to 1991 Myneni RB 1997 0.11 24
Increase in observed net carbon dioxide uptake by land and oceans during the Ballantyne AP 2012 011 18

past 50 years
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Fig.4 The co-citation network map of forest carbon sink
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Table 2 High citation bursts literatures of forest carbon sink

SCiHR B HRRAE R IR
References First authors Year Citation bursts Frequency
Carbon Pools and Flux of Global Forest Ecosystems Dixon RK 1994 28.47 46

A Large Terrestrial Carbon Sink in North America Implied by Atmospheric and

Oceanic Carbon Dioxide Data and Models Fan 5 1998 30.73 >4
Respiration as the main determinant of carbon balance in European forests Valentini R 2000 32.2 59
Recent patterns and mechanisms of carbon exchange by terrestrial ecosystems ~ Schimel DS 2001 26.94 53
Consistent Land- and Atmosphere-Based U.S. Carbon Sink Estimates Pacala SW 2001 26.43 52
Gap filling strategies for defensible annual sums of net ecosystem exchange Falge E 2001 26.35 48
Old-growth forests as global carbon sink Luyssaert S 2008 28.98 58
e s e el A s
A Large and Persistent Carbon Sink in the World's Forests Pan YD 2011 119.91 245
Recent trends and drivers of regional sources and sink of carbon dioxide Sitch S 2015 25.14 63

B 1A BB B DU B RO R N R (EEAFAET 1990—2001 4F) o BRARFE 4 BRI Tk
AR Al 495 8 2 B IR AR T AR R €0, RRAREBRIL. (carbon sink ) I8 2B W5 S B (U BIF 9% 7 1], RRAKABIR Y AF
YW forest .carbon sink 2.0 1R AE LBy B B, 38 a3 0 #1 — & ALK (carbon dioxide) A4 284k 5 ##) A=
(growth) THITERMAEBRG (ecosystem) L) (bioma) Fe& 5k T # 5 W) B BAF S N . WA BRI IS
e U N T o 110 7 N L B v 1 = o 7 NP2 N £/ TP 1 B e S M 47 Y - (R o o R W 73
(climate) FI+4h (soil) FIFHTFH T, 1994 4F Dixon RK FFUAHFFE FRMRARIZE "), DA R 00 KR AR A1 4L
FA: 72 J1 B RE T AR B R AN P BRAR AT RE WL BT A e I AR AR A5 i, T 5 20 B 1 — A Ak AL
FiE BTG P 1 b e 28 SR BE AR PR 0 RIS SR ARAL S RRAE AT T kAl 7EMLSERE I Fan S Phillips
OL 1 Valentini R % A5G A (model ) | 1 SR Hiu i 2 i B2 B Jr 25 48R = Wil 3+ 55k i) 5 12, e I
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Table 3 The important keywords at different phases of forest carbon sink research

SF—HrBL Stage 1 % BB Stage 2 =B Stage 3
Kt H CEIE /| PS5t FULEE B || SRR FULEE SR
Keywords Centrality Frequency || Keywords Centrality  Frequency || Keywords Centrality  Frequency
forest 0.03 843 stock 0.01 179 management 0.01 204
climate change 0.03 798 et ecosystem 0.01 169 || tree mortality 0.01 47
exchange
dynamics 0.02 580 soil organic carbon 0.01 158 blue carbon 0.01 43
carbon dioxide 0.05 445 carbon stock 0.01 141 area 0 32
bioma 0.02 437 drought 0.01 132 mechanism 0.01 32
CO, 0.02 435 interannual variability 0.01 118 precipitation 0 30
storage 0.02 429 Norway spruce 0.01 92 stabilization 0 30
ecosystem 0.03 406 ecosystem respiration 0.03 91 inventory 0 30
sink 0.01 403 CO, exchange 0.02 89 allometric equation 0 29
climate 0.03 386 disturbance 0.01 87 system 0 26
sequestration 0.01 379 forest management 0.02 81 semiarid ecosystem 0 26
model 0.01 373 dioxide exchange 0.02 69 reduction 0 23
nitrogen 0.04 340 stand 0.01 67 forest productivity 0.01 23
carbon 0.05 339 boreal 0.01 66 mortality 0 22
soil 0.03 321 bioenergy 0.01 g | climate change 0 21
mitigation
carbon
sequestration 0.01 32
growth 0.02 317
carbon sink 0.02 315
flux 0.02 315
emission 0.02 311
ecosystem respiration
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Fig.5 Map of co-occurring keywords
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55 2 AN B BEAY PR R) R B ARARBRATIE ML ( £ EAFAE T 2002—2010 4F) o ZRARBRAL A DF A
PO TR, R BRI A RS 73 A B LB Sl PR 3R 2 BT SE N 2 . BFSEARAR T4 (disturbance ) UM
5 (drought) SF5ZMa KR | SEBUNS BRARBI IR E X (area) fhTTHIVBRIRIHAEAISE 2, B, Schimel
DS B R AZ F i 22 [ 5 48 it A K I 1 A A AN B 1, AT 5 4 BRI DXl R AR A 25 R 598 1) il S 48462
2SI, 2B BRI 14 AR FEAR AR 1 - 3R FE B (] AR AR B 25 21 388 X SR B AR A iy e i 2, 7
ISR | Gurney KR 38 i FUEA R R SBEALTS 3| R — KR b S #e it (CO, exchange) Y IX Al
T, WP UEW LT BRAK (boreal forest) 85I 7E AL BRA UM A4 3 A1 AH X245 {H 48 A e S8 8 %) 2715 P MR
I T U2 4 i oy 52 e ASS 8 P £ 3 S RT R B 27 UG Ry 3, Baker DF JFRR BT X 35— S fh kil 1t 45
PrAZ4k (interannual variability) XFREEIAGTT A5 000, XA HEATO0AL , L5 1A F) T PEAG A6 7 AR AR A
B PR AE SR BRI, Baldocchi D A 7R BT Jy 2 Bl b 2 N7 £ Ja 24 19X 4% B 9 0 V00 o AT 0
H R A2 T 7K THT A it AT RE i 5S4, B SE VR AR BRARBI I A I 23 J0 At sy, T IFSE 1 7EAS W) #1058 [H 32 52
T, ARG (net ecosystem exchange) #%GA VEH FIAE S R S0 (ecosystem respiration) I 15 4L
" Pan Y 254 ZFEURSE (inventory) Sl 14— KB ARMAER B, FHARMAE IS S5 1R 300 L Ty
B RTINS BRARA 2 R GE R BRAR 2 5200, (BRI T AN 2 S e fidt e i — PR 3R, UM BBk VA
UURE AE AT LA R R EEE A B X AN IR PR N BRARBRAIC RS 55 4345 1) 1 i, 2009 4F Le Quere C
BT AR IR Y R A, X DR S 0 — 25 T R A B S i 2 RS — A R R

55 3 AP BAY PG TR ANy S B A BN B Al SR SR ARARERIL” ( FEAFAE T 2012—2021 4F) , H Y
SRRy A AR AT A BME R R B OIAR G, BT LA RS B (management) ZRMRAZS R ST
PRI AN G E R, A ERMAE TR AL (climate change) (F#7K (precipitation) B AKIET (iree
mortality) AR R R0 T LT FFEEARE (stabilization) BRI AEFH S EEAF TN A, HHELSH T3
B, AT S IR A Bt T AR P B s A A A R AT 5T 22k, T 5 DX M AR AR 3] i M 15 7 3, I ST RS X
BRER AR BFTE A AR A T IR, O UE W AR BLBOR A S, Pan YD BIFSE 1 BR-F- A 7 4 BRI R
PR ARAR I T S FRI R R 0 A I AR AROR B RN A B, 3R W T b 1 fige AR MRAE A ) Bl i i
A FH A R SRR AR AL B LAE] ( mechanism) 2 X FHIN R Sk KA CO, S8 LA K4S 5 R i ok
MBI A S 22 CHE 2, TransCom 3 X9 H A ST WFSE 1 AR A 20 1) 22 S o] 52 00 — S Atk e 5 7
O T G AR R R B T RIS SRR I B I S B E ) 1 A BEOR A 45 . Ballantyne AP 3 3%
TEAE AR HERCE 5. (inventory ) SFEHEAN T T8 25 50 4F BRI 1) A2 fka#i  45 th rh — 48 ki
R IR A e R 2 1S I AR 4504, SR T AR DA A PR 1) e RN 1 A U 22— A BB A1 B ) e A8 AR ) S o
10 7 4 R A PR L 2 ] 240 300414 Rt 0 A0 T A A e — B A ELAR FH A — S OGB4 8 sk
AR IR ST, Sitch S SE5 T AR AL BRIE AN 1Y Sofn 3, I 8 7 A 4% - A A i 2 o 28 e A A
B SR B A BRER T At Y G RER R Y SR R Y A R 52 R 2 7= ) (forest productivity) 38 JN3R h 1 ,
AU AR I AR R I TR CO, T R AR K = KR AR A it A R AR Wi, Ay =2 I S5 B 4 Rtk
LA A I SR BE PSR, BEAE B 10 % i TR AR S A T 1 M 42 4 B A R U Ry T B3R oAl 1
NI SRR AP i AR A A A AU AR R BE RIS I LR A R A AR
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Fig.6 Annual distribution of literatures in domestic forest carbon sink domain ( 1990—2021)
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Fig.7 Top 10 institutions with articles in the field of domestic

forest carbon sink

55 1 B B RS DR 0 A T FE AR ARBR f EE AY AR A (T EAFAET 1995—2001 4F) 5 S Ak
(carbon dioxide) HIZEIL 50194771 (net primary productivity) fli TFERMRAE S RS (ecosystem ) B 7
(fluxes) LB BT EZNZ . RREN RS RG0S 1520 £, B IRt 2sd Bk
M EEA, I I TF RSO TS AR ARBR A 2 | A% 00 S AE 2001 4F DK 25 B UG T 4 [ ZRAR T R4S A —Fhek

http ; //www.ecologica.cn



8248 xR 43 4

HER R A B — B S 2% (biomass expansion factor, BEF) fF5 o [E ZRAKAE 9 o ik fidh 47 1 A8
A1) R TR FE FRARBR IS 17 [ PRage B e Al

x4 EAFHECHROEHOEER

Table 4 High centrality literatures of domestic forest carbon sink

SCHR (s HRRAE ot s
References First authors Year Centrality Frequency
The carbon balance of terrestrial ecosystems in China AN 2009 16.13 35
Drought-Induced Reduction in Global Terrestrial Net Primary Production from

2930 2010 6.07 16
2000 Through 2009 B
China’ s terrestrial carbon balance: Contributions from multiple global 1L 2011 6.37 s
change factors
Fores.t hif)mass carbon sink in' East Asia, with special reference to the relative I Z 2014 715 2%
contributions of forest expansion and forest growth
High carbon dioxide uptake by subtropical forest ecosystems in the East Asian Fan 2014 9.37 27

monsoon region
Spatio—temporal changes in biomass carbon sink in China's S 2013 6.98 20

Effects of national ecological restoration projects on carbon sequestration in

China from 2001 to 2010 R 2018 7 16

®5 BERNHRWEBGCHRA S RIS

Table 5 High citation bursts literatures of domestic forest carbon sink

SCHR F—1EE HRRAE KB VTR
References First authors Year Citation bursts Frequency
The carbon balance of terrestrial ecosystems in China AbtH e 2009 0.22 35
Changes in Forest Biomass Carbon Storage in China Between 1949 and 1998 VL P 2001 0.2 8

How ecological restoration alters ecosystem services: an analysis of carbon

1 eH 2013 0.17 5
sequestration in China’s Loess Plateau g
High carbon.di()xide uptake by subtropical forest ecosystems in the East Asian T 2014 0.09 ”7
monsoon region
Effects of national ecological restoration projects on carbon sequestration in ik 2018 0.08 16

China from 2001 to 2010

552 AW B AR IR) R i TP AR AMOR AR (FEEAEAE T 2002—2010 4F) , is AL
(model) FiREEPI T 2R AR (eddy covariance) 555058 i E AR BRI 2 A B BLE ZMR N A, B K&
Ty ER I i E ARMAE R R R R ROTAE I 32k, S SIS AR BUASRMAR L, BUAER A
b T RER T R R & BT RCATR AR - SE S LB B T 2 LS | UE I AR AR T R A R,
| ARR R B 5 K ORI T RE S AME e th 38 T RE A 1 A W o 285 5 3 SR A 2 P 4R 8 A S R G IR 5T
I Ak ot A 2 2R G0 A, R A b ) ki A S R G — AN DT HBEE A R HE R R
LW (carbon dioxide) AWHEAN, AL (climate change) FEMAHE 1, 42 HH R AR F- 7 ANl 2 P )
FEHEZE (impact) , 5200 1 E Y & &, Bt LA 38 U5 BEAF 5% A0 A8 Ah X 42 2R il M e ) 9 26 7 0 05 ) v B T
i —> R 2 A i £ A S SR AT Bl /D e HE T

55 3 AN B I A 1) R < i P BRI I AL (R EAEE T 2011—2021 4F) 85 v AT 1Y
O3 A SRS R R R BB N ES . WF9E E R HZE AL (land use change) \ T2 (drought) (& (nitrogen) LA
R EAF R RSB0 T2, St b B BRI R 47 R DX A 1T B BEE I 40 2 A o Be i)
o8 £ (R 6) . HIDUEPRIEX BB IR S R AT TS, 0F 58 T 2R R Z X ERG A S R 45
i S RIBB YL R KT BT R, F BH 2 A b [ A 32 R OK g i AR AN A R R AR 4K (Tand use
change) AR5 BUAK 812 O ZHLH] Y XS AE TR MEARL S A = R R 5 SR AR A 14
T AT AL T A 01 B AT RES I A B 2 S ARG T 38K 40 A5 48 7 o AR kAL 9
B A 2 A% ey, S Ak T 2R B & oG T R, R B TR RN X AR AR Ak 1 RT R SR R MR
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(management) BUR Y 7EICEERE T SR EG E RIF ST AT BRAR (subtropical forest) A= 25 28 4t i - A 7] 5 L
SRR ZE | K5 A ERERI A3 A5 A SR BB SEm, | #2575 I PR BB 2 7 B HE ORI B [ 52 7
AT, ] Bk UE B R 4 BRAsT- A 7 T HL A B S, FE T A i BRI VTR UL, — 2 5 B ST [ B
B, o v [ AR A A R . A AR B3 K 5 5 3o BRI A BB B A B R i sk . B
FEXT R BRAR AL [A)E, rh R BT 2 AR I IEx I B 25 R AT TiFAl . SRR, TR A Ak
A% (Grain for Green Project, GTGP) JiHZ5R  SRIIWKE 52 TP AN BT K 1 A 28 R G AT T 205 ik [ €
MR A0+ IERRAE A7 (soil carbon) HYASTGIEH ¥ 5 FAELHI AL ™ T4 46T L 2018 AR AEWFSE 1 b I 5K
A B TR B A5 i WY o ] B 8 i) AE AR 2 00 E AT R L AR B /D T e i I R R R
FRMGR A S80S A HER ) B SR A AR T H A S AT LA Bk R R RS AR T 2R i s o —
RN AL oY, 76 25 FRMABRIC 5T 7 18, N RS 45 T R FE EE AR,

R6 HBMHRLHARSMBREEXRERA

Table 6 The important keywords at different phases of domestic forest carbon sink research

Fi—BrBt Stage 1 B BBt Stage 2 H =Bt Stage 3
AR T BB || SR T BB || SR T 1L
Keywords Centrality Frequency || Keywords Centrality Frequency || Keywords Centrality Frequency
forest 0.11 188 climate change 0.03 146 land use change 0.02 55
fluxes 0.09 66 sequestration 0.03 113 soil carbon 0.02 32
ecosystem 0.06 101 dynamics 0.06 102 boreal forest 0.03 31
CO, 0.06 101 bioma 0.06 98 management 0.01 30
climate 0.06 94 model 0.01 90 drought 0.02 29
atmospheric CO, 0.06 44 carbon sink 0.04 87 forest ecosystem 0.02 27
balance 0.05 61 impact 0.03 80 plantation 0.02 25
storage 0.04 149 respiration 0.02 70 elevated CO, 0.02 25
sink 0.04 go || terestral 0.01 68 photosynthesis 0.01 25
ecosystem
Ei‘) . 0.04 60 carbon dioxide 0.04 66 nitrous oxide 0.02 22
stock 0.03 65 carbon stock 0.02 20
nitrogen 0.06 62 deposition 0.01 19
Zzlrlbz;ga“m 0.03 62 water 0.01 18
Z:;l:;zuation 0.02 60 subtropical forest 0 18
eddy covariance 0.05 59 plant 0 16

4 itRSRE

41 g

(1) FRARBRICHIFGY 32428 A Mz FH R B 32 D AR AR T, B0 AR T AR XSl A T A B 19 44
PSR FE T 52 B4 T SE IO 4 BRI A Y Wa 45 . IR JRS 8 Al ARG 75 S e 3 R AR T 1Y JE
BALT , 2 SC IR W A BT A AT RS AR ARBR I . 20 g 50 AEARATF IR X A P A — B R IEA T B K S A
FE i 5 A A, NS RE M B, QiR BT A AR ) A AR HE AR B 7R Kb, kP 38 b K 2R K
T B, SHXFh B AGRR , 30 SRS AL 72, i 25 L HAERR G PRI I Y £ B )il 2 — 7 ) #E 20
TH2e 90 AFAR, Bl b A4 42y VI A MBS0 A T R AR | AR BN 4 Bk AR S REL A J T S T A A, 26
T B[R] b X A X el s T ) SR RO Ak 22 | — BB [X SRR A DAL AL RR I E (4 H B 4 1) BH 5K 3h K
A AR R A B R S i AR T BRI A T BOHIL ] Bl ARSI I AL R AR 1) & R | Bk
Z2WF 5T FH T A R N 2= T TR ) TRl R, A SRR %) R 3t ol FH DA B BB S SO Rl & AU TR B AN W T
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HBRAEAS KIS I | B SARRSTE B A IR 2 M HE TR, RS8R 21 28 P BRI R Tolk AR K- A9 T
FEHIE 2°C DU B2 T W AR ST B T S B, ST BRI R 0 W 4%, DRIE B R AR A
GRMANRETA TR R,

(2) [ P ZRAMRBR A 7% 25 2R 78 fh A 5 00 e B i o A 3, 30328 FH ARG de 9 0 i i 0 80 MARRAR ST , -1
i BRI AR XA TR IS T A0, BFFE IR R A 15 1 A8 Ak, B0 b AR MOR A5 i, 5
Hh E ZRARERI T AL AR 30 3 AR T A ERERAA IR, FT T RSP, DT HE B T 4 R A4 A 1 45 )
BT BT LIE A O B2 CO, LI KA CO, W B, T Mk ) W), ARMCR R IR 20 3T
] B 6 BRI AR5, 3R B2 I R BRI Th E AR AR 0 e it A2 Ak (H R T RORM IR R e = | R 58 10 25
R AR S 21 AL UG, BEE R O PRA0 S R B9t 25 R T HERR DAY b BRARRR L, B2 BRI
F& Jmy e FL PR 28 H &, 80 v B R VTR AL il 38 in 3 ) R bRt T g, A 5 & 30 v e Y 6 T A 3
BTN TR ASKE ASRTRERE, 2020 49 A, i FEEES L ARKEE LS LEfmTh
] SRR HER T 2030 AERTIA (A, 8% 14 B 2060 A RTSEBR H (fRFRC XU BAR) , IR A
EESSCH B RRERAT)R . 2021 4F 9 H , AE rh v e (5] 55 56 5¢ T 56 B i 4 1 5008 & R 3L il - e a8
WA AR v R T ) 75 DL ) o B A AR AR S R R T R R R R T SR T P R AR B T R T S W
B ERR I SRR 250 Ik 0 [ AR A R #5572 B T T S IR 4 S B WL
™ HAw.

42 JEH

H AT AR 25 R 58 LA AR D RE T A5 BIE S (6 HLas I 2 A AR 20 B &R AR B AN e v,
HOR FE PIBIC A IE , X PN R M A7 FE S R M e W B MER I | R T SN A R T RIS A o it 4 R
PEAS BRARBI 0T 3 ] SEBL B h AT H AR 9 STk, A0 5 AR A7 I -

(1) IR R G A AR B AR R A B ik AT e A B kbl 280 2 i £
REE 2077 MR fg e K25 - — IR p i IR R . Han R B AL 8 A e 2 Ak, 5
T o A 5 — o 118 DX 3 RUBE il R R 2R | 3 o e ST B i CO, R CO,7m B I AR Ak R R
T B e X Sl S S T e T, TR GBI VA g, i — 200 A AR 5 N SGRV G 1Y A2 28 R GEiie I A o R A A
P THEIRL ARG B2, NI B — Ak B BT T 5 AR R B8 v B Y DAk 10 o 8 32 50 300 0 itk I LA 174 9 ff
Wt

(2) WERf H AT PPAR AR T 3R S e b A AR STk, 43 < B R0 B AR SE, TR BT
L2 WA EER “ CO, HE 14T 2030 AFTIT 35 BN (A, 85 774 B 2060 A1 52 S oA | 1 W3 = fili A= 28 &
Beeil RN T3 ] St e RN B B AR A E S, ARARE I AE Sy i b e 1 1) B L A RS 4, B % B
B TR S B B oRn ™ HARI TR . ik, 7882 FORIBIFSE Hh , 75 B8 8 JF SR IBURH S B V15 i, bb an i 24
R ARARAE WS 548 AR A0 28 AL A T b DT FC AR 53150155 VA 2 A0 55 220 1 R A8 S i X B ) BT R
it AP X A S R GERRI TR T B T 2R, AR 55 T3k < e v AN ) A 2 B AR

Bt HER X BAMRRE R 2 S VRS T8 B, RR B0 .
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