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Knowledge mapping of research on forest carbon sinks
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Abstract: Taking the 4 619 and 403 literatures regarding research on forest carbon sink from Web of Science
database and China National Knowledge Infrastructure (CNKI) database respectively as the objects, the paper
analyzes and processes relevant cited data and topic key words with CiteSpace Il , and combs significant
academic institutions both home and abroad, academic literatures and figures as well as research focuses
concerning study on forest carbon sink by means of knowledge mapping. The results show that: (1) America,
Canada, China and Germany etc. are principle nations researching forest carbon sink in the international
arena, and America is holding the dominating position; (2) Major scholars conduct research on carbon
cycling of forest ecosystem, the mechanism of carbon sequestration in soils, the ability of carbon sequestration
for various sorts of forests and trees etc. from the angle of environmental science, ecology and forestry, and
there are some scholars who perform conducive exploration from the angles of forest management and carbon
sink trading; (3) Research focuses emerge in endlessly, and research area becomes increasingly mature with
each passing day; (4)Research on forest carbon sink enjoys a late start domestically, and the number of
issued documents demonstrates a trend of increasing. Institutions centering on Chinese Academy of Sciences
and Peking University etc. take an internationally leading position in studying forest carbon sink, and the

research focus is acting on the international convention. China’s international status in research field of forest
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carbon sink needs to be improved; (5)Low-carbon economy and carbon sink market etc. mark the research
focus of forest carbon sink study in domestic management discipline. [Ch, 4 fig. 8 tab. 12 ref.]

Key words: forest carbon sink; knowledge mapping; information visualization; CiteSpace Il ; research focus
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Figure 1  Mapping on international organizations of forest carbon sink research
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Table 1  Relevant information statistics of research competence of international forest carbon sink  (posting frequency =50)

P& YR RS G PSR RS T
EqL| 1593 0.36 piN i 9% 0.13
JIEPN 355 0.21 FRA 94 0.02
CHE 304 0.02 PEPL A 85 0
i1 ] 303 0.07 2 M S K2 81 0
NN 178 0.31 g 74 0
EE 165 0.11 RPN 71 0.02
o Ol B B 155 0 A 69 0.01
BN 135 0 5 Wi B s F 5 68 0
i 132 0.14 7 K 2 67 0
| 117 0 2 i 62 0.04
Fi Y 114 0 e Jg BFAE LKA 60 0
5 [ ARl =) 108 0.11 B 57 0.08
fif 2 105 0.25 YN SR N 52 0
By 104 0.24 [T N 52 0.09
Tt 98 0

AR N AR AT IE A AR SO Tl R E K, OGS 3 20 A 2 R4 B, 41 Ohio State
University (22 # M 37 K22 ), Oregon State University (% #) X] M 37 K 2% ), Duke University (k178 K2%),
Colorado State University (£} 2 $if Z M 37 K% ), Harvard University (I ff K% ), University of California,
Berkeley (I K224 5a Rl 2348 )&% . bAh, US Forest Service (38 [E MOl /) & FEMVF R Z —, HE
AT 3 AL R S E MO Ry . RN SR R IXI M A2 R s I R T EEESE ML A Natural
Resources Canada (5= K H IR IEHR), University of Alberta(Fi/R{H¥4K2%), University of Toronto (£18
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Figure 2 Co-citation network mapping on research literature of international forest carbon sink
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al and Hemispheric CO, Sinks Deduced From Changes in Atmospheric O, Concentration W8 3L, 55K K
75, LB 125, R SCEE R R BRI R G AL BR A b AR S R G IR T K2y 4Bk 30% 4k A A
BHIER —FAL3R (CO,) , i #RHY Bl A 25 R G AR Ui A & — M A IRIC BBl . 55 2 )2 Grace 451
T 1995 44 Science I & 3% W) bn 8k Carbon Dioxide Uptake by an Undisturbed Tropical Rain Forest in
Southwest Amazonia, 1992 to 1993 Wi 3L, #S1MK A 100, W0k 055, fEZMRY, /EELS
1992 | 1993 4 [a] %J B 74 Ji 4 #4H7 FH AR T32 2% 55 d 19 CO, W, & BB VY Dt s #4GHY AR R CO, v Iz i
7, HEBRZEWIRER, SGBERRI CO i TIFIRIEFER COx 5 3 fJE Keeling 45" 19954E7E Na-
ture | &% FWFR K Interannual Extremes in the Rate of Rise of Atmospheric Carbon-Dioxide Since 1980 1)
W, BTy 68, L 0.54, BSCAN, id X 40 a i1 CO, W BoR S P W1l . B ik K
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AR, BRUAE 6 RSCHRAN, 2 2 5026 1 & 2 h e S A7 Hofl 1 g g IR . 1 Rl b PR PR
FARSCR RSy, B TREA R, s B AR SOk Y 32 200
23 ERHFAMBILCHARBISN

W98 AR IR TE IS — I ) B A INTEIE R 1Y L Bl AR 22 1 — 208 SORT IR T I ) 25 n) 5 4
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Table 2 Authors with great influence in co-citation network of international forest carbon sink

B R = RFRAFY B RO E & R FRAFY
306 0.05  Dixon R K 1994 114 0.08 Schlesinger W 1997
225 0.03  Valentini R 2000 113 0 Goodale C L 2002
189 0.18  Post WM 2000 112 0.03 Myneni R B 1997
176 020 GuoLB 2002 111 0.25 Turner D P 1995
167 0 Lloyd J 1994 110 0.34 Schimel D 2000
166 049  FanS 1998 110 0.03 Goulden M L 1998
163 0.44  Goulden M L 1996 106 0.13 Paul K 1 2002
158 0.05  Pacala S W 2001 105 0.32 Jobbagy E G 2000
153 0.05  Parton W J 1987 104 0.03 Harmon M E 1990
153 0 Webb E K 1980 102 0 Phillips O L 1998
152 0.03  Schimel D S 2001 102 0 Barford C C 2001
151 023  Tans PP 1990 100 0.55 Grace J 1995
151 0.08  Oren R 2001 98 0.23 Schlesinger W H 2001
146 0.11  Aubinet M 2000 82 0.18 Townsend A R 1996
144 0.47  Houghton R A 1999 75 1.25 Keeling R F 1996
143 047  Wofsy S C 1993 68 0.54 Keeling C D 1995
140 0.08  Baldocchi D 2001 64 0.16 Reichstein M 2005
135 0.03  Schimel D S 1995 60 0.41 Jandl R 2007
130 0 Raich ] W 1992 59 0.45 Holland E 1997
129 0.11  Goulden M L 1996 48 0.49 Cao M K 1998
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®2 (&)

B SO 19 g AL = R F OB A R fE# R
128 0.46  Nadelhoffer K J 1999 42 0.41 De Vries W 2006
128 0.40  Falge E 2001 32 0.11 Bazzaz F A 1990
127 0.50  Ciais P 1995 30 0.27 Enting I G 1995
124 003 CoxPM 2000 24 0.13 Dewar R C 1991
123 0 Kurz W A 1999 21 0.13 Hudson R J M 1994
122 0.30  Caspersen J P 2000 17 0.16 Kolchugina T P 1993
114 0.08  Melillo ] M 1993

BN E] 3 DR (time slicing) IR 2, BN EIES N 1996-2012 4, BCEIFRATEIES (15, 6, 20),
(15, 8, 20), (10, 3, 20), BEHM LKA (pathfinder), BE# Term Type 5y “noun phrases”, iz 17 CiteS-
pace Il , 753 E PR ARAMBACH TR (W3R 3 53K 4) . AW ) 1R FE 2748 T 1996-2002 4 %
R Ch, WERHRRE D 2002 5, XSRS E R B, SRR A TR BIE S AR
T SCRE X R X3k A S ek DX B Y IROS AT AR T o

2.3.1 19962002 AT 70 # & ARAS Ay S BT 1 BT AL HE e, FE51128 T 1996-2002 4 [A] #1 5 OC Ht 1)
2570 4>, Hi 2002 AR R SRR — 2B 0L, H R — s Em B, OHEAE B 7Y carbon se-
questration (BR31.), ZIATE 1996 AEH BT 810 ¥k, 7E 1998-2000 4F M AHZK H LT 208 ¥R Al 540 %, i

* 3 ERFRARBICHR 1996-2002 F# S XA (FFERITRHF)

Table 3 Hot key words in international forest carbon sink research from 1996 to 2002 (order in frequency)

PSiiat| B K LIRYN PSS a| B

1996 4 united-states 237 deciduous forest 154
carbon sequestration 810 land-use change 216 photosynthesis 148
biomass 375 soil 204 temperature 148
carbon 361 carbon sink 194 exchange 140
ecosystems 291 forest ecosystems 194 deforestation 133
carbon dioxide 251 elevated CO, 189 balance 131
dioxide 175 net primary roduction 187 net primary production 128

1998 4= land-use 186 tropical forests 128
forest 526 fluxes 182 forest soils 127
climate change 412 kyoto protocol 153 sinks 125
organic matter 397 sink 100 global warming 124
nitrogen 374 2002 4F forest floor 118
storage 291 soil C 367 cycle 115
atmospheric CO, 250 organic C 268 land-use change 115
model 240 management 265 global carbon cycle 114
carbon-dioxide 212 growth 236 turnover 111
C sequestration 208 vegetation 223 ecosystem 108
terrestrial ecosystems 202 general circulation model (GCM) 215 water-vapor 107
degrees C 98 climate 209 variability 105

2000 4% soil respiration 196 net ecosystem exchange 104
sequestration 540 respiration 183 rain-forest 103
organic carbon 435 decomposition 171 budget 96
dynamics 378 growing season 167 carbon cycle 96
forests 260 carbon stocks 165 carbon sink 85
organic-matter 258 eddy covariance 158 land 77
climate change 252 terrestrial ecosystems 158 kyoto protocol 66
carbon storage 239 boreal forest 154
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[ B A B, RELT ARARBRIC BE S ROARAS BT e . @M 1998 4E T B, 5 SCHR 28 T climate change
(S fAsfk), forest(FEHK), forest ecosystems (FRMAEZS R4 ), land-use(+HF]H ), land-use change (+
oA A2 4k ), boreal forest (b5 #F k), deciduous forest (¥ 4k ), deforestation (FR ALK 1K), tropical
forests (HUHF Z5 K ), forest soils (FRAR 135 ), forest floor (FEARHL 4% 4 ), rain-forest (A T AR ) £5 56 4 1)
(3 MART AT ), TR T — D HREE, R T RARTE W A B ZEAE A, X B A
AR LA L A . R — IR, PR FRARBRIC AT 78 BUAT B0 77 1 SCRk £ 42 I A SR B2 Y
DS RMAE S R G [, SR, 2 3 P management (A7) S 1] 1) B 78 0 UL W] T MAE B £ J3E
PRV AR WF S E 22 . BBAh, Kyoto protocol (5 AR IE 45 ) 14 15y 45 R O i) i) B, U BH st AR LU

x4 ERFABCHR 2003-2012 FH AKX ERA (FFRLXBAHERF)

Table 4 Hot key words in international forest carbon sink research from 2003 to 2012 (order in key words)

PSiiat| B Piiat] 118/ 4 O 3] LIRYN
2004 4 tree species 98 soil carbon sequestration 57
afforestation 132 2008 4F soil carbon stocks 37
carbon balance 129 aboveground biomass 49 soil profile 54
emissions 138 agricultural soils 59 soil properties 67
forest soils 140 boreal forest 61 soil samples 79
mineral soil 103 carbon budget 69 stocks 57
net ecosystem exchange 98 carbon cycle 69 temperate forest 67
soil organic matter 87 carbon dynamics 66 tree biomass 54
soil respiration 136 carbon emissions 83 tree growth 76
tropical forests 105 carbon fluxes 81 wood products 87
2006 4 carbon stock 61 2010 4
aboveground biomass 96 clean development mechanism 55 carbon sequestration potential 52
agriculture 68 conservation 75 carbon source 51
biodiversity 112 disturbance 65 carbon-dioxide exchange 53
boreal forests 72 ecosystem services 52 dioxide exchange 49
carbon sinks 116 european forests 84 diversity 33
carbon storage 105 fertilization 76 ecosystem services 39
China 67 fine roots 62 forest biomass 71
ecosystem respiration 119 forest area 45 forest growth 60
forest ecosystem 70 forest carbon 44 net ecosystem production 80
forest management 139 forest cover 37 net primary productivity 61
heterotrophic respiration 77 forest soil 59 net sink 78
microbial biomass 99 forest types 41 significant differences 66
net ecosystem productivity 77 forestry 45 soil C sequestration 49
norway spruce 65 global climate change 67 soil organic-carbon 42
soil moisture 101 grassland 81 soil quality 36
soil organic carbon 98 management practices 59 species composition 45
soil organic-matter 83 net primary productivity 84 temperate forests 60
soils 109 pasture 58
tillage 63 scots pine 72
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PR EEE L,

232 2002 G e AR AGE OFBSER (£ 4). 24 20% 74 1B S A5, 10 soil C
sequestration ( 13 [# % ), soil organic-carbon ( 13 HLiK ), soil quality(+3EJfi & ), agricultural soils (/&
M 438 ), forest soil (FEAR 1), soil carbon stocks (T e i), soil profile(+3EH]H ), soil properties
(L3N ), soil samples( +-#£), soil moisture ( 37K 43 ), soil organic carbon( 134 #L#%K ), mineral
soil (F i -3 ), soil organic matter (T 3EH HLT), soil respiration( -3EIFI ), soil temperature (137 &)
45, Horp 2004 1 2006 AERFST RN, ZJE T HARBRAFIT . QX BRARIEBR A9 BF TS . 2000 4F HF I A7 3%
J7TE ST, 2003-2012 AE [R5 AN . FFLE . IR A, H L T forest biomass (FRAKAEWIHE), forest
degradation (£ #RIB 1k ), forest growth (ZFFRA:1 ), forest land (#RH: ), species composition (4 Fi2H 1%, ) ,
temperate forests (& H7 #E#K ), boreal forest(Jt Jy £8#k), European forests (RKI £k ), forest area (#Rll X
), forest carbon (FEARHK ), forest cover (FRARAE M), forest soil (FEM +1E), forest types (BRI ),
forestry G&E A ), temperate forest (JRH7FEM ), forest ecosystem (FEMAEZR R GL), forest management (FREMAE
)45 AR . XS A [l [ B BE 1 OIS o tree species(FFf1), norway spruce(H§l 542 ), tree biomass
(WAL E ), tree growth(FRARA K ), scots pine (BRI ZRHS ), fine roots (4R ) 55 G 8 . B 22, 2002
Fha, EPRARMRBICATFRE AR R T CA WP RCR,, WA R KIS, B BLAE 5G] BE i [A] 7Y 42
kb ko

3 B WA KFRMBLHA K 24

31 BEFERSIXR3IBIREREHIE NS
[ P 25 % 1 AR PRI AT J7 T8T Y F9 SCHL S BO9F o5 00 H 120 10% , 526 s R E SR, i i
BF9E A1 A AT R B R, [ BRGE SO R Bebe, LSBT A B ) OB B 5%
F X AR BFSOHLR 52 00 5B B MRS, AR AR AT, BL “forest carbon
sink” “forest carbon sequestration” 1% 1, K1 e F “or” LA, HCHE e A ] B E 9 BT AT 4 0, K2R
#) 4 619 FIHFSICHE, SRIF 4 5] “Peoples R China” #EATH, 511630 304 55, K% BF 46 SCA i)
B5 K 1996-2012 4, SR J1] CiteSpace [T 9Lk 43 H7 4k (4 8 [ P 2 5 15 6 AR B30 7 10 1 BF 5 0K 039845
EAMT
31 A RRBICA s UH A B BRSO ML AT B b, % S R T BFSehL
Fa b4 24 5 0

x5 BEAZRMBCZONEHEE (KR =3)

Table 5 Domestic list of core organizations of forest carbon sink (frequency=3)

Pl RS HLAE e SR Pl RS
SRR 199 M AUR 7 AR R 2 4
JertRE 26 Al R 7 iFipNe2 3
LTI K 16 T AR R 2 7 e AN R 2 3
A Afolk B2 B 14 PO Al R 2 6 Aol K 3
ARAEMR AL K 2 11 WL R 5 ) NS 3
A olk Re 9 VUL MR R 2 5 AR ARl 3
JuE B R 9 i A O R 2 5

3.1.2 BAAZWBICHF T SHEL B 3 KCiteSpace I 2 i 1 FF KB ICBE ST B A% O 25 3 B . BT,
N2 A R VE SR TR T — DR 1 oD 0 5O, X Se IR 58 & 20 2 T 5 o . PGS
. ks AR i, RIERL . EEWR ., R, SRR E . A, B3 IR A A Y
Zor T R, UL e A = A . OO EE R SCRE LN R 6 T . AT AL R
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M EURHEA ARy T otam . X4t . JH x6 ENZRMBOCZOIESR(RXIR=6)
B JEE . BRREAeAs ) (KT T X SRS AE  Table 6 Domestic core scholars of forest carbon sink  (frequency=6)

FURII E N EES ARG, £ TR T MFE RSUEKR FAhok| fE# RSURK T o
38 1 2 SR B A v v P 1) 6D P R AR Y T 9 26 0.25 | Ja Fe 7 0.08
FALL S H W FEO R ACR, #GR T EPRAR Ak 9 0 | FlHE 7 0.08
MBI AT, ki AR RS . ki = 8 0 | ZkiF 7 0
HOMRAEIR . AR HEL . (B AT Phyllostachys bt 7 0 | Bmeie 6 0.05
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Table 8 Hot key words in domestic management scholars’ research of forest carbon sink (frequency=4)
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Figure 4 Mapping on keywords co-appearance networks in domestic management scholars’research of forest carbon sink
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