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1.1 FARAZE

R M4 A SCHER T /BT (Bibliometric analysis) A2 & HRAL T —Fh B IR . o] &
AR 3 B T H SRR ARSI A K S, FFR0B 0 N T4 2Rk, BT, 3¢
R 5 BT 7E A 2 A 28 2 ST 5 Gl ) 1 FH R AT 26, W S A T SCiik T 1 40
BromiE s i 7 AUEZE AT ARG iR B i 19 A SRS 3, TR v 2 A 001 R I SOk T 1Y
ST AT T AR S R I S AR R R SCERTT R AT Ok C A — R S g T
S KA RS R EE T

ASCHIE TR FIHESR , FFHH SCHkT T & AT ik R 25 0 Br ko) [ A B R
R Hr (K1) o SCERTTHE A2 DL E A I SCHRE S X &, 3 B SCikTT 5o
HI S AT R RN i, WSOk 2 5 pAR B TR AR Ak AT, s A E e gt oy
Mrov R BE, 2558k Z (Rl AN RRE FIAR B OC R @t SCERT T oA N, BEAS
TR IR SR IR . R RIS . WSS URIARCR K R e, TR Tk
PFSEIT , AT LG ST i s AN E R BTk . PR 4 R S T 5 $A S
B

AL FERH CiteSpace . Bibexcel £ SATT 55 SCHk i Ak 447 SClk T b . Hop
CiteSpace J& F {8 7 ZE/R K 2E I WRER S5 80U & B rT AL o3 B T2, RERE il i) R 2k
AN XL, HAR ST T B BB A X BV AR B SAL B, S AR 3 | R 2R
50N Bibexcel J& H i MRl F it 22 253 B2 ORI K 1 — kBt i o Ak
Aefs A5 Bl FH AL P Web of Science., Scopus il ScienceDirect 25— £ 51 T i 4 & 1915 &,
FEHT I 51 B mEE e, Eit Bibexcel F Y —FRII T H, AIRI4ZH
SCHREYEEA G B (CAnfES . Ry . 51 SCRCHR %), SRJ5 T Excel LA & CiteSpace if
— A SEEL AT IRAL FIR A R 285 5347
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Web of Sciencel% (24(SSCIFISCI) |

e

ecological
remediation OR
2019461 14H s restoration OR land
restoration OR land
remediation

| Bibexcel HISATI |

—>“““—|

CiteSpacefllexcel

K1 SclkiHR AR

Fig. 1 A flow chart of systematic bibliometric review

1.2 HHEsRiRER AR
TEH Web of Science {20 SCHRIT L /AT IS T AR K IR . Web of Science fE A TH A |
A S B ERBIR 2, R T R AR T R R B . A SCEER
Web of Science 10> 4 H ) SCIAI SSCI W A5 | SCHE B9 IR 1 SCAR BL, $RICTIE3CHY
PR, SEE MR OCHER . EDIAINLISE— RIE R D TIREUE B RG BEE, Libs
BE KR TN, 2 LL “ecological remediation” “ecological restoration” “land restora-
tion” il “land remediation” SACHEFIFITRIR, K AEXR” “EHL” 5 “BE” ZiE
P A, SRR RSB 3R ] A A 5 A M DG SR . 2 B 3 L A S Sk AR
WD, BRI BRI E N 1999-20194F, BARRIK R ME] N 20194F6 H 14 H, 15T
THIR3R D BN E T AR SR G SRS, e — 33 1196 FiSCHk . A SCHy
BET R BN 1196 f SCRESEAT SR IHE T

2 [E A B EOITE R SCHR TR A

2.1 ELEFBEFHRGER

UTAESK, [ AR R BIEOR B B G TE . IS IR Tk ar, ARORHE
g TR KR, ESIAIEE S T A S, IEFGE TV SO fEUR, S 3RAT]E )i
BT A ATV AR AR, R BTk At 5 NZRAYBR T AR AL, A SRR 1E
AT, AESHERBIAC 2GR T ER SR EE R, B LASBERU

(D Web of Science 42 H1 35 1A AR R (5 B 241 (Thomson Scientific) 1 & 145k i K AT 5 | SCR 51 5t
JE, BN R R AE R R R SCRkZ 5] T B, Web of Science LA IST Web of Science Knowledge K62
T, B CRRERRTC P I SCL, SSCILL M A&HCTAF = K5 | SCHURPE .

@ TfEPA Sk, 2R “remediation” F “restoration” EF NETAMEE T “BET IS X, R )
EHAMBE (ecological remediation/restoration) FIE /4% (land remediation/restoration)

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 2 General trends of selected publications from 1999 to 2019
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ANZETESURNBIBESESE 1. 0T T AR E AR GBS 26 5, ASCGET T 6 IR
R SCHR VT 20 A GRARAR I SCRER RAG B, o, SEE — BRI U 4 T A A
SR, BEAE T I A 28 IR R A I g ] A A R DG A4 i, 2008 452, Pl 7E
A R FSCEE B PR N, FEREAE 20124, R SO SRR EE T, X 54
A /A R AR SO R S R A B R TR BOIAG
2.1.2 [ AASBE IR R 22 SRR

[ AR A B R s e B, RN SRS YERT S IS, [ A B AR
ABFR DTS, Hil THE RSB RE DRI, RN .
SMESIZ, W BB | BEIRb  REERL A AT B S 2R . O T E AR
SELIRA PR AL, AT TSI M FEZ R A (813) A2k

@ BICRGEH IR B RICEMIEE R A T2 M, WXL w50 & SCRIYEI—f .
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A AW 5T SCHR AR rp R AR e R 8%

) ; \ o 7%
S, o R U0 SCREU 42% 1 5,
18%, 4R TEESCR. BUON, ADIEE 40% W\ N
N i = TR - Al

9 [ A B AT SRV S B TR L K » “ 3
IERLSE A BB 2 2 2 A2 R, Kb TR . i
FHIEBI N 8%, AR 9%, W) A i

7%, LIERRR 5%, KBEEBLE

3%, XYL E T ABBEAMUERAEEL B3 RSB R
{jf E@E,‘{—i s Hi uﬁ%l T jt%,ﬁ\:’ﬂb@ﬁﬂﬁ%% E/‘J Fig. 3 Major disciplines and their proportions

Mollh, HEABBE R -NERNRGE T
B, G HAER S OSBRI, AN [A)2E R A R RN A YA B T Sk LA 4
SRR A BT EE B HESRSY Ok [ R A B E AU AR, X T2
HEE 4 A B A B ICERARRIERT

B T IRBOR R BHBFRURS, B A BRSSO W & i T B R T — S i
ARIARI S, BT E A BRI R PRI AT &, £ 1holt 7 Rl +
A= B SCEERCRTT 10 PR, XSS R R AR B SR A SO o PR SR B A
[133.42%, X EME TR ST T —R9CE E HASBE AR, B
[ SCUAN SSCTH Ty i i s i, Hogm (34046 1 DL b (B2 — kR, XL
FIRZHEGEEM, LI I0EE EASBEMFR I TIA Restoration Ecology Fl Eco-
logical Engineering”, FLFTHVLEA IR L A BT e AU 4 T A0 FI® . X i A A AR
PR 32 i AR SO AR B R MG T T ORI 2 1 0CHE, (H2 EIPR TS AR B %
BEIR A O BEAR X355, R U A FEATE SR E e

®1 RRELESBEXEESHET (A1108)
Table 1 Top 10 productive journals in this field

LURRIERT FSCHE /R Bt E A % IR T(2018)
Restoration Ecology 143 11.95 2.826
Ecological Engineering 81 6.77 1.469
Science of the Total Environment 27 2.26 5.589
Ecology and Society 27 2.26 4.136
Environmental Management 24 2.01 2.376
Forest Ecology and Management 23 1.92 3.126
Sustainability 22 1.84 2.592
Land Degradation & Development 20 1.67 4.275
Plos One 17 1.42 2.776
Biological Conservation 16 1.34 4.451

@ L3RI T TS A R, FEOCEA B E LR A S AR, TR T R A
BWTERSCERCR L . LR,

® FHTET : FRTEGI TITEs RS 2, B AR SME R WS RE 5 e E), i E A S
S ETE T T AR ARG
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22 EEXAEFEERRWIEITENT

h T iE—2 T AR B R SR A R IR, A SO A A A A U [ R
MU AWER AT SCER T 50T, ST SCRRZ R AH B R
221 FEEZEIHT

EEEEFEEMLG %G, PEREWR IR, B2k K EZHSEER. N
THEEERMAERB, ACLH T ESEZEEASEMZE (E4), EhEL g
FOREAERRES, ELMBEFRERESEMET ., NE4FTUELN, KEERKS
FEMZE o g, B OEER, WARRBTRE, EFREI (1999-20044F)
RKFNF—MER” A HEE—PEPEF” R REAER, HAETF AR R FEFoE
i (2005-20134F ), K, fay 2= Fl0 [ 45 2 [ BRI R BRAL Ok, EIR Z B A 1E
PR L AR LA (2014-20194F), “E—3EE" B KA —Ei—kE—y
PEF—INE R SON WS AVER, RIRF P E SR | SEESEZ O T 56,
FEE R Z O R G2 75, AR, JREy KA C s f . Fef, ExR
[ VI A AVEC R M T B+ A BB EHARME R ILE, REE i 2305 fE R MR
ORI E DL TR EE DA R,

Timespan: 1999-2019 (Slice Length=
n ia: Top 10 per

gth=2)
Selection Criteria: Top 10 per slice, LRF=2, LBY=8, e=2.0 MEXICO
Network: N=26, E=88 (Density=0.2708)
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Pruning: Pathfinder
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Fig. 4 The academic collaborative relationships of countries

2.2.2 EEHISAUG T

HHEFRABE (Chinese Academy of Sciences) ¥ A [E 1A= 2546 & 45idel 4 B i H i )
IF SR AL . AT T B bs 7 B 4 AR S GilUE G2 KRB (3R2),
2w, PEPFEEGEENIEES -WAE, ECEEBE 4, Db EREERAS
IREEREFE LA O A I 43 SO AE Hh ENZ UG B 28 R R E AT HOR %
= E ZBHF 0 (Centre National De La Recherche Scientifique) F13€ E 4 L# (United
States Department of Agriculture) , —FHTEABBE TIE K T 4378, %KL
R CA395, SRR A RN 36.71%, TR E IR, X R, E 4SS
IR EEE TR, ErhERE, X —ERE R i LS GRS T
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5%, (BT TR ERRE, F ®2 ELESEETEHLANERZHNME (F110)

M\E}Eﬁ{ﬁﬁj/ﬂ‘:,fm*%ﬁﬁjﬂﬁg 72% Lﬁlzgm‘ Table 2 Top 10 productive institutions
WS, EAESEHOA REE ey IR BOCH R RS R
[ RS R BRI R P EPE 122 s 2072
KT ERASRA R g RIIRRRe e
B AT AU A . S
g (1E15) "o MRz T PHIRR 36 RKFIE 16.39
AN, TMHEBEEFEENGENS  mxemims 35 PAE| 17.29
By, S8 RMIRVMZEAEESE skl 31 E3r| 25.65
VIMAEXR, TEAIEIBER ks 31 Ed 2132
2 demtpRl R ERR2ERE R SE TERRERERS 30 T 13.16
QURTE eI a2 A K P 29 *H 14.55

—

- —
an: 1999.2013 (Slice Length=2)
Criteria: Top 10.0% per slice, up to 20, LRF=2, LBY=8, =20
wor k: N=133, E=185 (Density=0.0211)
C: 86 (64%)
o

Univ Calif Berkeley
Univ Washington
Tsinghua Univ

Missouri Bot Garden Beijing Normal Univ Northwest A&F Univ
Australian Natl Univ

Univ Queensland
Beijing Forestry Univ

Umea Univ //\ . . Nanjing Univ
Univ Western Australia ( Cﬁlnese Acad Sci e

US Forest Serv CNRS Mg ArizoraUiniv & Univ Chinese Acad Sci

Univ Sao Paulo US Geol Survey

K5 HLEERZE

Fig. 5 The academic collaborative relationships of institutions

223 EEE

mEEE TS ERMIILL, T EREE G R SRR R . A SR
TH Tz AERMAE S . A Sca M ERIEIEN (R3). Ebs LE L AESEE R &%
#6145 Aronson J, Covington W W 1 Fule P Z % A, M fi1£ 3k A & [ i) & A8 F1 i 5EAL
1. Aronson JEAEEAE Skl m  VES, A SC22 0, AMhAE E PG P M MRl X AR 2
B BT RIS T RS, I 20 T SRS R W) AR 52 ™Y, 6] I 7R
ey b B2 3% 5 B P JE ST Al 5 A K 5 Aronson J R[], Covington W
WA Z S REREEA L, FEHE A SARM A E SR BB R, JLHOCH %
AR AR R FIUE S (] J81E7 | [5]Bsf Aronson J il Covington W W Y H 8 50t 2 Fr 3 2
iR, o127, A, MESEIRES DR MR, T E R B L BB ST
O EAARRE R AR, AR SCPT ik 57.25 %k, W WHAERE A8 B8R
LA A R R E AR, X EE A MBS TSR TTEk, R
e E A I R T AR A B E A B R R U T RGEEATHT R,

FE +AESBEMR P NG R AT, T2 E I ArEE GIERR, T

© N TA RIS FEIE, SRR b2, BEEERE “Top 10% per slice, up to 207,
@ HASHON 12 198 SRR R 22 B SO P 1258 /DR LT 120K, AR SRR g 115/ N T el & T 121K
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®3 EIESBETEH+ASTEE
Table 3 Comparison and clustering of the top 10 productive authors

R

fE# R n ) [ 5] HAREL WIS

Aronson J 22(27.41) S 12 ecological restoration., natural capital . tropical for-
est restoration

Covington W W 15(52.2) ESH| 12 ponderosa pine . thinning, Arizona

Fule P Z 13(49.46) FE[H 10 pinus ponderosa, Gambel oak. presettlement

Brancalion P H S 12(33.33) (wAii] 8 large- scale restoration, capacity building, envi-
ronmental policy

Rodrigues R R 11(36.45) i) 7 tropical forest restoration. natural regeneration .
pasture

Hobbs R J 10(37.5) NN 10 AFLP, ecology. carbon sequestration

Cao S X 9(32.33) [ 6 ecological restoration, sustainable development,
climate change

Aradottir A L 8(11.5) VK5 6 ecological restoration, participatory approaches.
evaluation

Burger J 8(11) ESH| 5 remediation, department of energy. ecosystem
management

FuBJ 8(57.25) [ 6 USLE, land use. runoff

TE: BARIRS RS DR AN S SR 5 FH A SCITRIFFE 1Y) 1196 i SCHRITN & o

TIPS B Z ARG, AR SCER TEE Z B AE R ML, FLSIE 4
BB TIAFVEH Z M EEXRARE (K 6) . ML b KIAEH Z 0] % 45
%, ULHH/INER 2B AR5, L% IO 8] S WA i, 2 R B8 2~3 A/
A, Ho i KB A B LA Aronson J 4 0 i [ A B B AIBA , AT AHEAE T Ar-
onson J, Brancalion P H S fllRodrigues R R %G H w22, FHISeE e mimig Z 4y
ZFE ARG T TR A,

T ——— L ——— T —
Timespan: 1999-2019 (Slice Length=2)
Selection Criteria: Top 40 per slice, LRF=2, LBY=8, e=2.0

[Ietworl Cg=§?$h$ﬂ=/§;96 (Density=0.011) Veldkamp E
argest H
Nodges Labeled: 5.0% He B MeKuria W Burger J
Pruning: None
Nakano Y Yang ZF
Yang Y
Martin D M LiY Augels Eckerberg K
Petursdottir T Sansevero JB B
Cao§ X haiac
Ma H Raulund-Rasmussen K
Hobbs RJ Aradottir A L
B Tolvanen A
Dutoit T AronsonJ
Martinez-GarzaC_Brancalion P H S Prach K
Gao P Krauss SL Perring M P
LiuY Boviers K Verheyen K
i 1
FuBJ  wangB Higgs E Rodrigues RR
Li w i
langWang S Harfls J Wang H ZhaoH L
Fule P Z LiJ Zh/aoXY
)é vington W W
Weinstein M P ° gto MSy
LJL
LiGH Wang L
Kotiaho J S HouDY
Al-Tabbaa A

Ko fEEAERS:

Fig. 6 The academic collaborative relationships of authors
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23 EXABEERARTHASEELRE
2.3.1 FLABBEVTEHGE T

IR R P S B AE A, RO TR B M S DGR R, BES T—Re
SCH EZNES,  [FIR OCHR TR S B TR U I R DR, G DGR AR T 0%
OISR I — A AT SE B TR RUR & K DGR . o TIR AR R E 4 518 52 45,
WO, AR S S R B AR TR o AR SCE Sl b SATLER R 245 4
1196 i 16 SCH (i FH 9 BT A DG S AR) I DG s R b i 45 B AT SR ORI SE 3, AR S
CiteSpace F X SR T 7 ILBLAHT . SERNGET RIS XK 53

(1) Shginl bt

ABBERE T AESBE S VR NE L. T ISR E AR
B2 S IIBFTE B, A SCGE T IS SIS HEAE R 20 (07 19 S8R (B17), 2851
& (ecological restoration) , 4 #l (management) ., f&#" (conservation) . A=) £ F£PE
(biodiversity) . HH#% (vegetation) . ARG5S (ecosystem service) FKIZ (restora-
tion) MYHIAK IR T 100, HEFERT-LAZ,

plant 40
system 41
pattern 46

dynamics 50
China 56

landscape 59

soil 61

community 63
climate change 64

forest 71

PSSl

impact I8
diversity 86
ecosystem 94
restoration 105
ecosystem service 121
vegetation 137
biodiversity 15¢4
conservation 165
management 186
ecological restoration 188
0 20 40 60 80 100 120 140 160 180 200

BRI

B7 A A S U CHEAE T 20 3 (9 5 B 1)

Fig. 7 Top 20 keywords in the field of land ecological restoration research

Bl A NATT E AR S LR B R i =, PR E A S B B o £ 1
E R, AR HE  (ecological restoration) . f##" (conservation) FIPKE (restora-
tion) WCMAFFEAYEE S B HAESBE MR LB E A SR A G (manage-
ment) ARG T HERNE, W RBIHRMK (forest) . FHBE (vegetation) . +1
(soil) FIAWZHEYE (biodiversity) G211, WL, EHASBEZ—NREMHT
B, JEAE Y2k IR A SN 0L T (LB, BRI AT RS R, WA
HE L+ ASBE T YR m i TR e =, IR Y2t

] ] 285 LA B %Gy, BRI Z AR B . W, i 15 G R] 22 1]
FIAHEIE R, AN 30z H CiteSpace X A IRIUEA T T HLBLAMHT® (KI18) . 1R LA BB 40

FIEF O B 2 2 S W4 T B, S EEBOE R T o 2, B IERE “Top 10% per

slice, up to 157,
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Timespan: 1999-20189 (Slice Length=2)

Selection Criteria: Top 10.0% per slice, up to 30, LRF=2, LBY=8, e=2.0
Network: N=184, E=824 (Density=0.0489)

Largest CC: 177 (96%)

Nodes Labeled: 5.0%

Pruning: None

Modularity Q=0.3768

Mean Silhouette=0.447
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= land use
‘vegetation Joess plateau
> ” “habitat
gmrogen S = t
] “ - system i
diversity =RV '_‘9!?‘" Y roh china
v pahérﬁ(f-‘{( “a)(co‘ nservation
/Jmanagemef# e @
x — S
e sonl
pe= ,\w Vi “ygrassland
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Fig. 8 The occurrence network map of keywords

ORI A ILZE M P, OfE=0.354=0.3, SE=0.5818=0.5, ULHi% M4 W% Hah R
G LB Erp, B SRR B iz, ARIZOCHE TR TE o 2% v 1) i (o7 Bl
B, HEBMBEE (ecological restoration) . 45 # (management) . f£4" (conservation) . 44#)
Z M (biodiversity) FIHEDE (vegetation) TEMIZE T i TAZ.CHAL, A%.0 IR 2 1]
BREY,

(2) KHHRI2E

KERV A T OCHER P RS AR, RERSTY YRR AT T AR E S TE X R T

FLE % o T AR L AT 4 T e i
P SRR R A B, A ST SO %
R IU KA PRSI AT 3% BOHT

T

AR T 3 T80 =K, B i
XI4: (Objects) . HI¥ (Purposes) FIAf7E
HiIX (Study Regions), JFfHILRIZ T 174>
BRI 5 6] (K9),

E A BBE U SCEI P I Z = 1
KA SIS (Objects) A %, it
X B SR A o T, BRI X 4
Al ik — 2R M HE S (Ecology) « FH W)
(Plant) . 28X (Air) . }\D/ﬁlﬁ (Popula-
tion) . 7K (Water) F1+Hbs (Land) %5, [A]
Btl T EAESBE R TASEN—150
X, TR Z BT RN A B A
R, B A A S R B9 ERklinmcs

Fig. 9 The classification of main keywords

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 10 The time zone layout of burst terms in the land ecological restoration research
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The evolution and frontier development of land ecological
restoration research
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Abstract: Ecological restoration of the land is a major measure to promote ecological
protection and restoration, serve the construction of ecological civilization and accelerate the
development of modernization. It is of great significance to human survival and social progress.
This paper uses the bibliometrics and network analysis methods, takes 1196 articles in the Web
of Science database as the research object, deeply analyzes the dynamic trends, cooperation and
research hotspots of the land ecological restoration research, further discriminates the evolution
process and explores the progress of the frontier. The research shows that: (1) The land
ecological restoration has been increasingly concerned by academic circles at home and abroad,
and the research literature mainly concentrates on the fields of ecology and environment.
(2) Scholars and research institutions in developed countries such as the United States have
prominent influence in this field. China has shown strong development potential and is a core
member of the emerging cooperative group, and the Chinese Academy of Sciences has become
one of the most influential institutions in the world. (3) The elements of water, soil and
population with ecology as the core are the main research objects in this field, and the
comprehensive research under the intersection of humanities and natural sciences is the
future development trend of this field.

Keywords: land ecological restoration; bibliometrics; network analysis; evolution process;
frontier progress



