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Ll WEB OF SCIENCE ¥(##/Z () WEB OF SCIENCE ™ #%.0> & 4 S BCHE VA 15 A 2R [ A0 STk, K R =0
“TS=((Ocean OR Sea OR Marine) AND (ecosystem * OR ecological system * ) AND service * ) {823
22019 44 H , SCHRZEBRIE A Article , HEBR A CBERLAIRAY Web of Science 251, A48 2 3] 2838 Ji SCHik , 48 F
WEB OF SCIENCE™ 1%y SRR SCRRS by 4 BIF 5 450 14 A% 00 27 A 3 ) DR i 3 BB 48 2838 ey Sk, LA
CNKIT BdJi 4 R BEE IR, s e 28 R0 W+ AR 25 R GE+ IR 55 1 1 A0 1) Sk 38 5t SR RS 44 0 SCik4i 22
PEAT SCHR PSR | S0 53 AH 5 BE AR A0 STk , 64530 SCik 233 i, 0 UE Fir 1k STk g 10 3 ke, 3k OR300 ) Sk
142 5,

PR BN S 2838 G SCHR T A Bibexcel , EHUH BUSIRTE 20 LA B CRELEE 20) B9 SCHETR] , 2200 & IF A
(7] BAR T SRR 5 245 21 45 AN SCHER] 5 P i T SCmR B D S IBOCR A AR 2 DL B (O 4E 2) |, 215 3
28 OB, RIS SCEERIZE R S Bibexcel , 7331 AE I 45x45 1 28x28 AR . 4 AR U AE FE 23l A
Ucinet, (RA7 1 ##h A ASCHE, 32 Netdraw , A2 B s AFOC B 1) 22 B0 26 RTHL I, 3z ] SPSS #E47 SR 3645 211 5
o Bl IE R I B R

2 ERES
2.1 RIcEHIH
AR 1992—2018 4 1] [F SN 25 R G 55 SCIR B4R 2 SCRUM AR (B 1), Al Tl A 25 R e IR 55

FEor R 3 A B, S B ARR BT BL(1992—2006 4F) 11991 4R A2 2 PRI ) IR} 2 2 D1 23 2141
) ZREE I B B E ST 20 R T A S R GRS R RN 1992 4EFEIE 2% Trillmich' ™ & 3
KT ML 5 A S RGP A5, eSS, St | AN gk AR A AR 4k K
RUFTEES RGNS AR, Horh IR 2, B Befg 4R SCBREIAR 26 A 2 30 F , i AR B KO 34, iF
FEI7 1, ecology (AE 45 ) 15 33.6%  marine freshwater biology (IR /K AEH°% ) /5 [ 30% . environmental
sciences (FREERIE) A7 L 28.6% ; 5 i Bt . R H K B B (2007—2012 45 ) : AKX IR AR Z TR, 3R B
AR S R GENR S5 5 KA, B 1 1 2 28 R G IR 95 W98 O TR R34 I, 48 & SCaE DL 10—40 F A9 R B2 8 4F |
i , environmental sciences ( FBERFF) 17t 35.8% Lecology (42 2%) 5 Eb 31.2% .marine freshwater biology ( ¥R
KA 5 HE 22.1% 5 58 = B B 38 K B BE (2013—ZF 4 WK SR8 I TF & | B 0 55 A 285 ) gy
i SR AR A O R AL RN AR ) 2 REPERE IR Ve A S R G IR 55 D e ™ B0 55 R A Ui S AR SR
PR R 2T HT . 2012 4R Y AR MEFIAE S R G R 55 BUR [ B2 BORF- 5 (IPBES) #ES7 FHEETE A S &
GER A5 WFoE e Lo pms e 2013 AEE A KL SCR R ST 76.57% , Hirf environmental sciences (#7355
Bh2F) 5 EE 36.3% ecology (4 2%) i Y 21.2% marine freshwater biology ( ¥ FEIR KA H)24) 15 b 20% . 4F & 3C
A RS R I A 5 U T 98 R Sk R

CNKT K2 2 A 142 i SCHREEAFE 2 SCHGr o 3 B Be (181 1) o 25— BE: 81 28 B B (2004 4R LR -
2003 45, i AT AR 0 1 R B IR T A S R G R S5 1 AT R G MRS, T IR IR TR AR S R GRS M (E
R RO TS SGiT , BeB B SCE D T8 TR0 50 48 — 9 B B B K B Be (2005—2010 4F) : 2005 4R [
FUFTRIR I 2 T I S AR WA S R GRS T RE S (EPPAS " B R 2 B A R SCRLCE R 1R
AIIREED B ETE, EBh BER TR RIS RGO S5 B 1 R A5 5 3k BB B ) 058 2, (VRS
AT B R SR Y 52.7% RS RGN 29.1% 55 =B IS EL (2011 AR E A R SCRIGZ AL SC
B 114 R AP EIEAL LR B SR 25.1% LS RGN [ 22.3% , A2 35 AME 1 1016.6% , A= 540 5
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Fig.1 Number of papers issued in the field of marine ecosystem services at home and abroad
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IR S O ST AU 1Y) v ARG VR AR , T80 3 ) i A0 DG B 3] A7 20 AT, ] 0 B v 1 A 25 R 9 IR 55 4 s AT
FERGE . EAPCERA AN 1 FR SRR 5 18 A1) R © ecosystem serv1ces( HEBRGRS)” . “climate change
(A=) " “Dbiodiversity (A= Z £ ) ” 1« marine protected areas (EFELRPIX) " 45, BA F& , KEER
W R A AR RS R AR A D7 T iR 3 Z . TR OB A AN 2 IR A e 1Y) G R A
CERRGNMRST P EIEAGT AR RS A O HOCHR R S E” VA ST, g L
WAMIFFE A R 25 57, EAMFSE M S TS FAE W) 2R vE SR 2ok b A AR 5% #FE’JWHCXTE,D?%HFZ%IJJ%
SRR ST DR DX v L 5 ] A AR S ) T T A AN R GE IR 55 1 2 5% R s L RO el O 7 A A 254
FI VAL AR S AME I

F1 ESMNSIREEIRRERHIR
Table 1 High frequency key words and their frequencies in global

Ot/ P S it 4L wke KA LIt/ G S it AL
Frequency Key words Frequency Key words Frequency Key words
452 ecosystem services 46 eutrophication 27 aquaculture
198 climate change 43 restoration 27 ecosystem approach
120 biodiversity 42 management 25 water quality
104 marine protected areas 34 governance 25 monitoring
89 conservation 33 salt marsh 25 Baltic Sea
82 sea level rise 32 remote sensing 25 GIS
76 sustainability 32 coastal management 25 wetlands
68 coral reefs 31 social-ecological systems 25 fisheries management
66 mangroves 31 ocean acidification 23 ecosystem function
65 seagrass 31 blue carbon 23 tourism
64 ecosystem-based management 30 marine ecosystem services 22 cultural ecosystem services
62 fisheries 29 Mediterranean Sea 21 coastal
54 economic valuation 29 adaptation 21 marine ecosystems
52 marine spatial planning 28 estuary 21 natural capital
51 resilience 27 vulnerability 21 invasive species
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Table 2 High frequency key words and their frequencies in domestic

B FKAin B KA LIt/ P iat!

Frequency Key words Frequency Key words Frequency Key words

43 EBRGEMS 6 T 3 BELE IR 55

39 WALPEAS 5 N i 3 T R

19 MRS RS 5 MRS A 3 PO Tk

17 BRGNS ik 4 M55 3 i

14 BRGNS E 4 TR IR 3 TR

10 T 4 (62 3 LBERGEW

10 AAAME 4 IERTB R 3 MR

8 LBRG 3 IIFN 3 B2V

7 EBE 3 TR X

6 ARG RS 3 AT B

WIFGE A RIS 0, St i) HE BB R A [, AT v A S e 1) 45 B B A8 4, v R VR AE S R GRS I 4%
B B il AR R S e s M L SC) 4y 3 B B, R Bibexcel 43 45 HUE Ab (3R 3) B4 B B SCHR
) JEE T 20 57 7Y v A3 SC B TR R ] PN (3R 4) BB B SCHR P a7 15 52 i i 3O R] . aT AR HY ) A v 1 G St
i@ ecosystem services (£ ARG AR S5 ) A biodiversity (A M) ZFEVE ) SR 240 THTH , DLV VEAE B R GRS
BTG IR A I TS R GRS |, A A W) 2 AR R 2RI R S R GRS B9 5 E 45 ; @climate change ( S fi%
A ) SEER IR R T SIS AR O I A S R AR S MR E RN R, JEAE LS
R A BRE PR B U A0 FAE S R G S5 D) B AR AL AR T AR U ; Bcoralreefs (I IIAE ) 76— | =B Btk &7, i+

®3 BEMNEBFESREERSHREMRHISURER 20 (LaIXER

Table 3 The top 20 frequency key words in every period of marine ecosystem services researches in global

fp HLCE gk | gy P g ||y SR itk
Order High-frequency key words Frequency || Order High-frequency key words Frequency || Order Hlﬁh—frequency key words Frequency
(KRB (FREIE) (HRREBE)

1 ecosystem services 17 1 ecosystem services 60 1 ecosyslem services 364
2 biodiversity 6 2 climate change 45 2 climate change 149
3 seagrass 5 3 biodiversity 31 3 biodiversity 87
3 fisheries 5 4 conservation 17 4 sea level rise 66
5 ecological footprint 4 5 sea level rise 15 5 marine protected areas 63
5 fisheries management 4 5 :f:;z;ixiased 15 6 seagrass 52
6 restoration 4 7 sustainability 14 7 conservation 49
6 sustainability 4 8 resilience 13 8 fisheries 48
6 ecological economics 4 8 marine protected areas 13 8 :;)j:;teenl:;—rl‘)tased 48
6 coastal zone management 4 10 mangroves 11 10 sustainability 44
6 marine protected areas 4 10 eutrophication 11 11 marine spatial planning 42
12 aquaculture 3 12 marine spatial planning 10 12 resilience 36
12 ecology 3 13 social-ecological systems 9 13 restoration 33
12 cost-benefit analysis 3 13 management 9 14 eutrophication 32
12 ecosystem 3 13 habitat loss 9 15 blue carbon 31
12 climate change 3 13 fisheries 9 15 management 31
12 eutrophication 3 13 coral reefs 9 17 coral reefs 30
12 conservation 3 18 seagrass 8 18 mangroves 29
12 mangroves 3 18 estuary 8 19 governance 28
20 ecosystem management 2 18 coastal management 8 19 remote sensing 28
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Table 4 The top 15 frequency key words in every period of marine ecosystem services researches in domestic
fipp KR gk | g PR gk | g PR sk
Order  hgh-frequency key words Frequency || Order ngh'.f"fqlie“y key words Frequency || Order Hfg}ff'e““emy key words Frequency
(WZFHBL) (FREBKHB) (VeshbiBL)
1 R 1 1 BRGNS 14 1 EBRGMS 29
1 EBRG RSN E 1 2 MrfEIE 11 2 M 15
1 VP INCZ 1 3 EFES RS 8 2 RS RS 15
1 AR RS 1 3 BRGNS ik 8 4 EBRGMSThE 11
1 e 1 5 R 6 5 AL 10
1 FRFHERE 1 6 EBRG 4 6 HEASAME 9
1 ARESR 1 O Y Vi 4 6 Wi 9
I (15 2447 S TP 1 8 VR 3 8 il 6
8 55 3 9 RS R TS 4
10 L 2 9 IR 4
10 BEAESTEA 2 1 EESTEA 3
10 JUfEE 2 18R 3
10 fiff 2 1 AERGER 3
10 EFESREMS 2 1 s 3
10 AESHE 2 1 AR 3

JUAEK , AR A M e AR S R G R SF AT RS SCHR IR 55 A SCHR5 Ak 55 v Xy oA s AR A in ) T 3 30 ke
B NSRS A IS T A ; @blue carbon (WA ) VE AT 4R A 240011, HAE e BR AR AL AR A6 20 12 72
YRR B2 AR BT 9T & BRI, W 3R AT E— 2 R 5% ; D) fisheries management ( ¥\l & Bl ) | coastal zone
management ( {717 5 H ) | ecosystem-based management ( 3 T4 2% R G0 4 L) S R] SRR 4G Z2 | U I [ BPRAE 5
rE T AR B VR AR AR R GRS WA B R EBM 6 )P 55T, PR A 8K .

] P 2 B B A R SR, DGR R] o3 A B AR IS 204 . W= =B BT LA DA TS
RGNS MEVPAG S RG BRGNS IREX 4 DR AR 2S5 TR UAL, S0 B N G 480 T
WAEPEAG FIAE S R G DI REMIAIEGY ; QAR ST E v IR I 22 | UGB TR VE IR B ()™ i, 52 iR 55 DI Be , A b
BNV A HEATVPAR LA 4R 2 A JSTE Bl @A S AMEAE S — B BOiE AN A S IOCH ], LA T RIS B2
AMEIEIR RN 0 3 ) R AR U JLARE TR 20 T TR AR A AMEE AR S AR ML, H AT v R
T BLE 3 B AR IS AMEAELE A b B — 2D 5T I VIR BB 7 AR 25 2R 40 A B A5 1) 1) fR O B 1), 1 ] 2%
FI IR AL AR S RGN RERI BT , AR S RGOS 548 BT IR B BF T L

LG RFE  E MR E T A S B b T IR A AR S R G 2 A A BRSO AP AR
BORRYBETE 50, B AT 25520, D P A A 540 A A B RGBS R LU AR TS
ARG SIRERINTTE N
2.3 (A O SHE H I AT AL 3 B

3] 3 B & — R T A SCRREEA TR N 20 A s 2 SOk i3 O . i TR SCIRIT 9 N AT
A RS A — D RS | T e 2 — e SC ) Ak [m] e 18 | [R] N ] — $0Us ) S 5 1) R EUR i€ 7 — e YE Fl N
RTR) SCHifk & ELA ARG g 7 DRI, X s A0 5 S i) 0 4 13m0, T AR BRI 9 40038 (R AF 9 2 R PR 9 4R
RARF R s, A2 H] Netdraw il K] 43 W4l R AT RAL , DT T 8 S e s DG IR) 2 TR Y 2R B OC &%
o 2% T A0 T P4 s ORI | 3R 71N 12 O e ) [+ A, DX B i) S A, A8 e, T R T G B TR] s B RO T
TR AL s 3 P S Bt ia] [m] i BEAE [l — s Sk e 3 2ok, 3R P OC B R R B BB 22 | OC &R
wmye
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] &0 SCRR H TR AR AN R GE AR 55 OB R) TR I N 28 BT 2 ez, 9 sV R Y G B R] A ecosystem services (42
BRGM S )" . “climate change (S AEAEfL) ™ | “ biodiversity (LE¥ Z FE ) 7 | “ fisheries (¥l ) " | “ marine
protected areas (VEFELRPTIX) 7 LK “ management (B B ) 7 45 | — B B AR TR A8 RIS A 5
Jria, Hi “ecosystem services( AR RGNS ) " 5 climate change (“URASAL) ™ Y15 S K, LR ok, R W
HEBRGNMRS R B VI 228, EN T SCRE D SR B S am i g/ L R A ] i
TE M4 % ] PN I A 25 2R B IR 5 AR 5% v A1 S e ) S B Do 26 mT L L [ P il v 2 28 R G R S5 s v e e R B
e AR S RGN RS A,

tourism
N Mediterranean sea

Muastal management natural capital
marine ecosystems
N AN

)\é’. ecosystem approach
7 IR

blue carbon

A > u heries

‘\\\\\‘»‘6 e Y 7 sustainability
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) ey NS
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Fig.2 Co-occurance netview of keywords from coral studies in global

2.4 EIROCHERIA R AT

REHTE—FIEATHE S BAEAR B L T X ZE R YT 0280 e i Ge it i, A R A 4 )
GBI R BT REAS s A TRV T, DT T S B 1) 22 [A) A9 2R 8 DG 2R . AR SO SPSS #1447 R840t
R [E 5k 45x45 FEFE L [ P 28%28 RIS A A58, BT A A S8 20 AR 5 Rl o A i AR Iy oy 2
D7 TR, 15 30 R G0 SR I, I M0 G B3] 43 0| RS A AR A 5 AR 6,

[ A S SHTA) SRASHEARR 73 a0 3% 5 7 . BEAE 1 T VEAR S DR AP A8 SR 0 e A DG A 5%, I 2 Tt 5 )
SEEMRES AR S NI &G 8), B2 IX, I8 M coral reefs (IHEIAE ) ™ | “ mangrove ( ZLAAK) 7 |
“salt marsh(#hiH) " FEE R EKESRE, X AT RGN ERAMEE T 2 2R E LA ERZE X,
HHEE 2 MAES RGNS Dite S ERMIESE , M E TR AE S RS R S DIRe ik R BT IX 4
HIFE“ Baltic Sea (% i) ™ Fl1“ Mediterranean Sea ( M HP ) " 251, BEAE 3 SHFAE 4 J2 H BlE 10 G ]
“climate change (“AEZE4L) 7 55 “ ecosystem services (B RGIRS) " BA G S5hFE X R S g2sib 2k
BRGNMRSs Yy 6e K A B A8 i H B R A 1 AR 25, S 300 T e R I e T DRSS L T VE AR S R G A ek
AR GO RIS A SR AT SR B T RE PR R AR R R R

] P S TR A D RSB T 7 W2 G5 SR N3k 6 o, BHEAE 1 0 ORI £, R B R HIKE,
RPN T, — SRR AR R GRS D RE SR 55 (B 5 VPA, 2 Vi v AR 25400 35 B 00 | 36 v 4 B At 2 DT
A, I AT 2 R FA K W 5 TR 45 6, BIFE NZIT Bl A 540 3 P i AR S R G IR 55 T Re s ), 7.
A SAEAMENLE], BEAE 2 FEJEERIENE , W E T @ A S RE MRS METHATBS IR R | Mg 25
P& R VEA SR AR RIS AT AR R TR AR TS HE AL T PPAL AR BRGS0 B, I (E AL = BN AE R R GRS
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Table 5 Cluster groups of Marine ecosystem service studies key words in global

¥ Cluster ‘ ii] Key words
FHE C A1 Key word
BEEE 1 adaptation, biodiversity, blue carbon, coral reefs, ecosystem-based management, fisheries, fisheries management,
Cluster 1 governance, management, mangroves, marine protected areas, salt marsh, sea level rise, sustainability

aquaculture, Baltic Sea, coastal, coastal management, conservation, culture ecosystem services, economic valuation,
e 2 ecosystem approach, ecosystem function, estuary, eutrophication, GIS, invasive species, marine ecosystem services, marine
Cluster 2 ecosystems, Mediterranean Sea, monitoring, marine spatial planning, natural capital, ocean acidification, remote sensing,
resilience, restoration, seagrass, social-ecological systems, tourism, vulnerability, water quality, wetlands

TE4E 3 Cluster 3 climate change

A 4 Cluster 4 ecosystem services

®6 ENBFESRERESARKBINRLEFGRS

Table 6 Cluster groups of marine ecosystem service studies key words in domestic

R Cluster FeftR) Key words
R RS5 ML IS R VR IX AR RGMSS (LR N AERRME AESIE ARG A4S
FELE 1 Cluster 1 RS ESRGEMSS IR AEBREMS M AW 2Rk BUG S 2R W ASREEE GBS XNE
T A B

#ESE 2 Cluster 2 i RS AS TS RS TR 2 R R GRS M (P

L5 LRTA , E NN SR RS B — E R BL 2 Ak AR 3 T 1 PR AR 25 AR GE e 55 T BE -5 IO X A 25 4 7 )t
AT . ANTR] Z AR A T R AMIF S S BN E T A AR IR A 25 PR 45 DR DA BRI, R 7 4 e U e
PR S R G A5 DIRERYE I , 2 T A A PR R AL SR S5 , I Xt — S U Y A S AR SR AN 20 AR S0
FEAEREAT T BAARDESE . N W B 27 T R 55 (L B A S RN S 0 30 Uk, 0 B T 22 55 D5 T O E Y, AR 2SR 4
Yigp A S R GLA T R

3 g

ARS8 FSCHR T 7% R A 25 ZR 8 IR 55 U i 4k St BT | v 0 R B ) S5 EAT AR 5T,
Br 1 [ A AMZ SUB Y K R SR 58 B G T AT A R 458

(1) FEAME RS R GRS WA T 1992 4F | 4F & SO 258 80 1, A 2006 4EJT 4, AR 34 1 32 4,
2018 AEAE K& S BT 500 G, EE T 914 environmental sciences | ecology .marine freshwater biology , FIt i Fb 4%
O BB s B NS AP B 46 T 2002 47, B2 PSS B EPPAS TEA I BOWFFE i 2 ok U, IR 4
KBt ik 52.7% , B sh B BORA 101 o FE N AMIFFEE AL T 08 T B Bt , BEE X PR A2 25 R G IR 55 WS /Y H £
FOA, TS T BEAN BTN R 1) T S0 36 0 ) JSCAI I

(2) FNAMIFFE A A —E 225, EAME BRI T AZETE S0 R W) 2 R R PR PR 25 5 ) UM e
HFNEZS RGN S5 HIALET SRR DGR S R G a2 1 IR 55 I REAS AL RN A 25 R G LR A8 BRAE 1 P )
HTAT RGO, BRI A S R G IR 55 BB i PPAl A 25400 3 2 A4 2 i {1 1 F AR S A M |

()BT 1) b, R AT AT O, — o AT PR T 6 M A A o 8 A 2 DR TRt O A= 2 R 4
BRASAG Y F BERIT T A SR 55784 AR A e] & BRARIBUIR 55 5 — 2 U 28 A Ml BZ T K IRl B ARt A A 2
SEJT RS RGN SF IRERIREN R A P T BRI ST I E A DT 0T A A PR BIF S DR AR S AR
B2 IR 55 (809 2 (90 95 UE RN AR (B T 7 VA R 2R A SRS AT (R e 2 VAR A RN e A A AR A #f
MVEAL . BFFERUBE b IR AMIFSE DY I LA A= 385 R G 26 B Ry Rl s At T Rl PR DA T BB IX R 0 R A B, 36
BFTE X2 ANATA F AR K SRR A B TR L

L5 BRI A R GRS WE ST I M R PR 5 TR ST 0 B RS N AMUR S Y I R A
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255 EAME T AR RGNS RBIFEIE T BN, L0 TA SR 4 A SRR AR AR OC R AN B
B [ N XA 2 IR 55 M ELPE AL R BT 58 s 22 BE T 5 I 20, ﬁiﬂiﬁéﬁi?ﬁ 15835 PP AR R AT
PEARHLEL S Ir ik R8T, 458 2030 ARG VTR T 4R AR H AR , AR RS N CEE AT LA 5 T -
(D) HPEESRGEMRSMEM R, B THEEESRESEME I, NRBUIR S 68 1 BE& PHL D U
PRI AR S R GRS BA AR 2780 BB S AT REVERR I AL IV AE R R GRS, T ZER AR
HNTEME, W ES RGN B R BR A AR
(2) el ﬁfﬁﬁiugéﬁﬁﬁ%ﬂ’ﬁl@ﬁﬂﬁ}m mfﬁ%/ﬁﬂﬁgﬁﬁfiﬂ(ﬁm Fhie EEE T BT R
T RS T A S R G N ) R AR ﬂﬂ%ﬁﬂ&ﬁ%%ﬂi&;%ﬁﬁf kb I 3 DR 1
4”4‘;%[10 R T R 18738 L G e 5 i 0 A 25 R 8 R 45 A (% A el ) PR T A 2 R R R 55 D B
GRS BRI T R R AR SR R A R T E A

(3) HETHEB ARG K E P ( Ecosystem—based Management , EBM) FNEGFERLR . FET4 8 R G0 & KL 15
ANELENBENMESRZRENAREE, BELET LSRG RN A RIKE /8 SRR K T, EBM 7]
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