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Top 20 keywords with the strongest citation bursts

Year Strength Begin End
2008 141 2008 2016
2008 9.07 2008 2016

Keywords 2005-2025

urban ecology

conservation

biodiversity 2006 7.47 2008 2014
ecosystem 2010 1017 2010 2016
environment 2007 913 2011 2015
ecology 2007 896 2013 2015
urban ecosystem service 2013 7.91 2013 2016 |
land use 2007 7.42 2013 2015
carbon storage 2013 692 2013 2016
urban planning 2014 7.7 2014 2017
recreation 2017 6.88 2017 2020
social-ecological system 2018 8.09 2018 2019 |
willingness to pay 2020 9.61 2020 2022
implementation 2021 839 2021 2022

2011
2022
2022
2007
2020
2021

8.57
7.84
767
7.59
7.49
7.07

2022 2025
2022 2025
2022 2023
2023 2025
2023 2025
2023 2025

ecological network

circuit theory

social media

carbon sequestration

temperature

stormwater

B3 WOS T4 Timeline View EiZ 4347 (A)FAWOS BT X SRR M5 7 (B)
Fig.3 Keyword Timeline View map analysis of WOS journals(A) and keyword burst analysis of WOS journals(B)
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Fig.4 “Mechanism-Path-Benefit” theoretical framework and mechanism analysis for

ecological function of urban and rural landscape greening
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Fig.5 Multi-function synergy-oriented construction mode for the high-quality development of

urban-rural landscape greening

LRACRENR 22 [ iR A R s U T A2
REPE R4 5 TR TR O 30 S5 A S R g 2 B sl Sk (2
MR S ) S S dfE DLARE 22 B AT A AR L
WE 7 B0 R B e J B A BRSO B A 2R
g5 B LR BRI 2 bl ARk AL B BRAE 3 il
JOT BN 222 A B ] RCHRE A B B K I A%
T P 245 T SR A AR A B KOO R N T
REVUN SERCFHA , 2R 2B 35 I 55 2004 1) 52
I B VEAR RS HERIA, D Ik 2 el pRER AL 1Y g o i
K SRR IR S5 A
Yk % Pel MR Al DA B — T BE T B K 22 T RET

[ 4 B8, FLAZ O F B T 25 Bl 0 7 R i 45 T A
Mg Z 8 IE A S P R RO &R M AR Y
L5 B AL A AN 2 45 0L BE B4 0 LS i TR A L
HEAL A I3 55 14 2R GEVEZBONE , KE 2R G HE Sl AR AL B
TR TR J22 S B, BV DA it ¢ e 1) <2 A e ik e 1Y)
JRABBE B A R B PR T A A R A
BT RSB o

3.2 WL EMEMUELEEE

TERZIAR I RE ] L R GERE G 2 HETHk £ Pl
MRERACLEZS R GEMR 55 5 AN RARALAZ O (E LR L
o SO KR i 5 I BRI A 1] S B AR , R GEME
MR A R RERS TS 1 7 S B R b R 8k
Ok S AR . Dt , A el B ) R A s 5 R
AUER S TR S A BT R AR s
e i AR, B 28 B MR 51 - A M - AR G
il -h A R AR R AR

DRIGI40 . IR SKAR AR 4E . 7E BLAA S
b, T A AL AL LA ST A 2k B, 2 T B X
DX AR A 5% S B R PR A o AR 14 4> KR
T DX 2 ] ) A S S B2k Ao 2 €0 B B0 4R o
AERS “ RLVE 51 3 A B ™ 7 R 3a) f) S P AE 2
ity PR S 0 W K S AR S A
Yy ZREPEOR S I B I RS IR 2N A RS
D), VRSS2 A2 (R BE I RERY M 45 AT
PG S5y, AT D AN R] A 25 D RE RS 75 55 8 S 1ty B
AR, HESh I Zon s WA B R RS . X 52



8 gl K % o

o545 3%

SRR I A A A R A R B e L O
PATE DR B R 35 1 AR R B A
(422 2 Je , BT SRy 22 2 10 A 25 2 4 i A L 45 28
SE 25 AR o U, ML 20 2 DA M o B A9 32
RE T, B X AN ) s 8 UM AR AIE | BT U B 4 22 7
SR, TUA 2% 35T A= 25 Dy R a] A9 15 7 ik [R] 55 AU 56 &% o
HARTF 3 TS SRS 5130 2 s,
AR AT 475 G A R AR, Bl vl 2 4
o A - M BT IR 5 A SRR 55 Bt 9 J R AR R
SR T S e e 1), SR AR £ Bl AR ) A2 25 T fiE
Gy ek, 32115 5 BUSR T ot o  F BR A T J 1) p ] $
Tho X T AR A WA B A BRAY DI, al R T+ 24
el 73 R AR X, P AR LA A el " A
75 AR AR 2523 AR R, HE RSl T AR 258 A

2) AR . S REE M E B R PR
BRGLRA M RS IR 2505 A R W ARG n A i
PR Rgeiimax it R MK 2 8 T & K
KO, RAET Bl S s, B2 2 R a3
PRI AL A PR 2R, e LA ML) A1 1L A 52 B 7 A A A
B o PRI, g S e B A o 1 sl A8 P e s
VAL 0 Sh A PP o SEIT I S TS e R
JE AR R A AR AL O AR B I S RS R A
Jay el o o s BHAR A5 2R A A, B A A T
AR o HEBh S AR B Be 21 523t B B ) 42 J) 30
Ik T 2 s 2R GE T AR AR e e el A e Al Y i REAR S
K J A Bl TS B R AL St O, Bk S L
T2 250D T AL S 81 R o 0 O ) 8 i A, T 45 5 ) Ao
G A7 A R i HROR S A AR S AR ) U I i A 2
37, TET i) 58 o 2 436 A0 A S5 0 T Sy 2 i 3nk i ol AR 2 1
) A I 553 R AR 9 S P SR o T T oL [
B, AT AE ST HE R TR R RO AR R R A B AT
PEY RS PR  HE R S i AL AR AT
P ISl W A A 0 G B R (R S A O AR, S AR
Vbl sh AR . Fe)a W B E S PR
55T R B Bl B B X AR R S
4 38 R Ao e R 55 2 R ) 2l 2572 Al BEAT R 0T M
VA, AR B 55 S A8 BRI, DA T R H A
ASIIREAE R A W BLSC R B, Bl Ak (8] 4 A% AR R A
PRI (E

3) RGN . MHZEAMAETEIN R R . Sk
AR AT o R A £t b T R A5 b A e T el
AR R R BRI A R, B
FRE Y ™ AT 250/ 5K, HIGHEA sl i [A

BN A SR A E . WS R A S R G
FLIE M E I A B T Y B A B e T Hoff
SR IS AN AR AL S A SC R AR B R G55
Ub, 2T R GG 2 4 SR A R PRI AR R
IR BT I 3O AR 2B YRR ™ 1] A 2 IR 555
g NS AR S 1) SR MR 1) R 2 B
AN AT oy E O BT R A AR AL SRR —
NEIRHZ ARG, WG T R LAl 0 2R i 22 4
5 e ORI, B AL 2 EL S O R ORI R |
SCARIN AL, P 3482 (3t 22 R A0 A R R0 SR DA B TR 2
AR Z R LT TROR . RZIBE RS
PRI A RT3 26 52 SUH Sl Y A AL SR 2 R
AT 2 PE bR SR A 255 AR PR 1A R I 5 R
A% L LS ARA K i FERE R GEVPAGHESR
M A g R R A SCHE R T AR AL T SR 4 ) SR A
SRS o MR A AR A R T R B e S
2 ORISR I S A s S R A
LAl RE , R OR B AE 2 RS EE, LI R
YR SCAL TR AR o A R AL 4 A2 S0t
Rt Al 4 T Ak g e DA = i, e A AR R 55
TR AR BAR RO E 5 A . %55 34
PO R R B AZ O AT 55, I J2 08 2 B2 5048 Bn 7
5, RGN I 2 S it 7§ 2R A SR A L
e by [7) 8 2 M il A A B A2 S0 Ak L T
S5 JZ T 22 U AR AR AR R R, DA T 4 A R L LR

DGR TTHEERIL L RE 1. EER
GE R B AR 517 BUE B o B Z AR R AT
JE o TR AR Y USR5 A A 0 ORI 22 T Y A
2itioR, ARG B LRI B E XE AR o S, 75 i o
i Pl b A A e R P N T e ] R B R T
HLITTERS SRR HEsh H
FRILE i . KT A E SR R
R A B R G SR AT R M — R A A B
M55 , 92 BLIE ARk Al 4l 55 TR 0 B AR A 4
e 55 £ BE A 45 1AL B A 5 080 120 B U0 10 552 I A
2, DT J0E o 4 B I 55 - M " R PRI PR R &R o e
B R KR W T £ SN A AR 55
R 0055 4 SRR, ATk — 2P 4R TR PR R A B
PES RN PRI, SR AR DL T0UAE S M B G A L 23 )
b PR LA Sy SE A T L AL R BEBIL IR , K it — 25
P BHIRS N R sl S E AL S mAURRC . [,
SRAEZY AR S SR, R R A S B SR AR 56 il A



o511

PN—IR 25 EZSIIRERAL R 10 T YIRS bil ARk A e i i R A 9

P 58 B Y e A 5 1 T el v A sl i Bl AR
K IIRE, SR T RS A5 bl AR e AL B SR S 2
SR, R IE O 2 bl AR A LRI R S
255 AR AR A T 5

4 it i’

Wk KBt 2 A RS AR REMEAR
#5902 P ARER AL RE S O i R PRI Z R AR S R SR
55 IR IR & 0 AT HRFLL R . A H 45 ™ IR 1
Yk 2 HEASIRBERAR, MBI 2 Bel bRk AL i) R o R K
JEEGRIC OO . PRI, 30k & el vk e A ) 2
5 HUR S SL TR R L R G AR G L, R
FC7= R L BB /ING 22, JEHEXT 2 5% R ik i X B
TR . R, AR IR S Skt A S R G IR 55 I T
PR N FIR R G AT RS A P 9 2Bk . AR
Ft R M Citespace SCHR B FIRIRE 15 70 B, R GEHi
BT 9k 2 el R A A 25 T RE % AR Y G AT 9T 4R A
W T LA S BRSNS RR AL R 0 A% 0 1 25
FERR A T DIRENL % T B8 AR R Ak B
WHESE 578 T3k & [ kgt A A= 5 D B 3 A
b B (2 Al 4z i B, AT 2R M A 25 R B3R A
U B ORI A 2 TS B AIREE AR ) SC R 5507
T, 157 22 T RE W [+) 4 0 i el bk e Al g o i A e 3t
B T TR AR AL AR T AR L], R o
Bl NZEAE HE ISl 4 I i) BRI £ ) R )2 S8, e
PEITT Pel bR &R A DA S B ) 4 St R 2 L AAS B AR O
Wik 2 Pl P o A ) o TR S OO A ) SO . B

SRR 51 450 R M - AR A - A B A 5
Tt A% | AT Ry A A AN (B A 5 1] T O3 £ el k1
o e R RS IS S SRR S

%% 3 Hk References

[1] COHEN-SHACHAM E, WALTERS G, JANZEN C, et al.
Nature-based solutions to address global societal challenges
[M].Gland, Switzerland : International Union for Conservation
of Nature, 2016.

VENTER Z S,HASSANI A, STANGE E, et al.Reassessing
the role of urban green space in air pollution control [J/OL].
PANS, 2024, 121 (6) : 2306200121 [2025-09-14]. https://
doi.org/10.1073/pnas.2306200121.

ZHANG X G,HUANG H S, TU K, et al.Effects of plant com~
munity structural characteristics on carbon sequestration in ur-
ban green spaces [J/OL]. Scientific reports, 2024, 14: 7382
[2025-09-14 ].https: //doi.org/10.1038/s41598-024-57789-2.
ROBINSON J M, CANDO-DUMANCELA C,ANTWIS R

[2]

[3]

[4]

(61

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

E, et al. Exposure to airborne bacteria depends upon vertical
stratification and vegetation complexity [J/OL]. Scientific re-
ports, 2021, 11:9516[ 2025-09-14]. https: //doi.org/10.1038/
$41598-021-89065-y.

HERATH P, BAI X M. Benefits and co-benefits of urban
green infrastructure for sustainable cities: six current and
emerging themes [J]. Sustainability science, 2024, 19 (3) :
1039-1063.

SILVA V H D,GOMES I N, BOSENBECKER C, et al.One
for all, all for one? pollinator groups differ in diversity and spe-
cialization of interactions across urban green spaces [J/OL].
Landscape and urban planning, 2025, 259: 105361 [ 2025-09-
14 ] https://doi.org/10.1016/j.landurbplan.2025.105361.
HALECKI W, STACHURA T,FUDALA W, et al. Assess~
ment and planning of green spaces in urban parks:a review|[J/
OL]. Sustainable cities and society, 2023, 88: 104280 [ 2025-
09-14].https: //doi.org/10.1016/].scs.2022.104280.

LIU O Y, RUSSO A. Assessing the contribution of urban
green spaces in green infrastructure strategy planning for urban
ecosystem conditions and services [J/OL]. Sustainable cities
and society, 2021, 68: 102772 2025-09-14 1. https: //doi. org/
10.1016/}.s¢s.2021.102772.

FERZOCO IM C,MCCAULEY S J.Novel habitats for biodi-
versity? a systematic review and meta-analysis of freshwater
biodiversity in stormwater management ponds|J/OL ].Science
of the total environment, 2024, 942. 173467 [ 2025-09-14].
https://doi.org/10.1016/].scitotenv.2024.173467.
SAGRELIUS P O, BLECKEN G, HEDSTROM A, et al.
Sustainability performance of bioretention systems with vari-
ous designs [J/OL]. Journal of environmental management,
2023, 340: 117949 [ 2025-09-14]. https: //doi. org/10.1016/j.
jenvman.2023.117949.

PILLE L, SAUMEL 1. The water-sensitive city meets biodi-
versity : habitat services of rain water management measures in
highly urbanized landscapes [J/OL]. Ecology and society,
2021, 26 (2) : 23[2025-09-14]. https://doi. org/10.5751/ES-
12386-260223.

GODDARD M A, DOUGILL A J, BENTON T G. Scaling
up from gardens: biodiversity conservation in urban environ-
ments[ J]. Trends in ecology &. evolution, 2010, 25(2) : 90-98.
TZOULAS K,KORPELA K, VENN S, et al. Promoting eco~
system and human health in urban areas using green infrastruc-
ture: a literature review [J]. Landscape and urban planning,
2007,81(3):167-178.

GROTE R,SAMSON R, ALONSO R, et al.Functional traits
of urban trees: air pollution mitigation potential[J]. Frontiers in
ecology and the environment, 2016, 14(10) : 543-550.
ARMSON D, STRINGER P, ENNOS A R. The effect of
street trees and amenity grass on urban surface water runoff in

Manchester, UK [J]. Urban forestry &. urban greening, 2013,



10

LS N AN S o ¢

o545 3%

[16]

[171]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

12(3):282-286.

NGHIEM T P L., WONG K L, JEEVANANDAM L, et al.
Biodiverse urban forests, happy people: experimental evidence
linking perceived biodiversity, restoration,and emotional wellbe~
ing[J/OL]. Urban forestry &. urban greening, 2021, 59: 127030
[2025-09-14].https://doi.org/10.1016/j.ufug.2021.127030.
FISHER J C,IRVINE K N, BICKNELL J E, et al. Perceived
biodiversity, sound, naturalness and safety enhance the restor-
ative quality and wellbeing benefits of green and blue space in
a neotropical city [J/OL]. Science of the total environment,
2021, 755: 143095 [ 2025-09-14 1. https: //doi. org/10.1016/j.
scitotenv.2020.143095.

METHORST J, BONN A, MARSELLE M, et al. Species
richness 1s positively related to mental health: a study for Ger-
many [J/OL]. Landscape and urban planning, 2021, 211:
104084 [2025-09-14]. https://doi. org/10.1016/j. landurb-
plan.2021.104084.

FULLER R A, IRVINE K N, DEVINE-WRIGHT P, et al.
Psychological benefits of greenspace increase with biodiversity
[J].Biology letters, 2007, 3(4) : 390-394.

LIK,LI X F,YAO K J, et al.Outdoor thermal environments
of main types of urban areas during summer: a field study in
Wuhan, China[ J/OL ].Sustainability, 2022, 14(2) : 952[ 2025-
09-141.https: //doi.org/10.3390/sul4020952.

MA S,ZHOU S, YU B F, et al. Deforestation-induced runoff
changes dominated by forest-climate feedbacks [J/OL]. Sci-
ence advances, 2024, 10 (33) : eadp3964 [2025-09-14].
https://doi.org/10.1126/sciadv.adp3964.

WANG M L, QIN M, XU P J, et al. Atmospheric particulate
matter retention capacity of bark and leaves of urban tree spe-
cies[J/OL].Environmental pollution, 2024 ,342:123109[ 2025-
09-14] https://doi.org/10.1016/j.envpol.2023.123109.
CRAVEN D, EISENHAUER N,PEARSE W D, et al. Multi-
ple facets of biodiversity drive the diversity - stability relation-
ship[J].Nature ecology & evolution,2018,2(10):1579-1587.
ROBINSON J M, BREED A C,CAMARGO A, et al.Biodi-
versity and human health: a scoping review and examples of
underrepresented linkages [J/OL]. Environmental research,
2024, 246 118115 [2025-09-14]. https: //doi. org/10.1016/].
envres.2024.118115.

FOLEY R, KISTEMANN T. Blue space geographies: En-
abling health in place[ J].Health &. place,2015,35:157-165.
SUN M K,BAO Y Y.Effects of reflecting water on viewers’
visual attention, spatial perception, and emotional responses: a
case study in Chinese heritage garden[ J/OL ].NPJ heritage sci-
ence, 2025, 13: 26 [ 2025-09-14]. https://doi. org/10.1038/
$40494-025-01650-w.

ULLAH A.Forest landscape restoration and its impact on so-
cial cohesion, ecosystems, and rural livelihoods: lessons

learned from Pakistan[ J/OL ].Regional environmental change,

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

2024, 24 (1) : 26 [2025-09-14]. https://doi. org/10.1007/
s10113-024-02198-4.

ALVES A, VAN OPSTAL C, KEIJZER N, et al. Planning
the multifunctionality of nature-based solutions in urban spaces
[J/OL]. Cities, 2024, 146: 104751 [ 2025-09-14 . https: //doi.
org/10.1016/j.cities.2023.104751.

ENGEN S,HAUSNER V H, GURNEY G G, et al.Blue jus-
tice: a survey for eliciting perceptions of environmental justice
among coastal planners’ and small-scale Fishers in Northern-
Norway[ J/OL ].PLoS One, 2021,16(5) : e0251467[ 2025-09-
14].https://doi.org/10.1371/journal.pone.0251467.

ZHOU T T,JIA W X, YAN L, et al. Urban park’s vertical
canopy structure and its varied cooling effect under continuous
warming climate [J/OL]. Urban climate, 2024, 53: 101819
[2025-09-14 ] .https: //doi.org/10.1016/].uclim.2024.101819.
NOROUZIM,CHAU H W,JAMEI E, et al.Design and site-
related factors impacting the cooling performance of urban
parks in different climate zones: a systematic review [J/OL].
Land, 2024, 13 (12) : 2175 [2025-09-14]. https://doi. org/
10.3390/1and13122175.

HUNTER R F,NIEUWENHUIJSEN M, FABIAN C, et al.
Advancing urban green and blue space contributions to public
health[J]. The lancet public health,2023,8(9) :e735-¢742.
MARSELLE M R,HARTIG T,COX D T C,et al. Pathways
linking biodiversity to human health: a conceptual framework
[J/OL].Environment international, 2021, 150: 106420 [ 2025-
09-14 ] https: //doi.org/10.1016/j.envint.2021.106420.
ZHANG B J,ZHOU Y, PAWELKOWICZ M, et al. A com-
parative study of foliar particulate matter wash-off from plants
under natural and simulated rain conditions [ J/OL ]. Scientific
reports, 2024, 14: 28409 [2025-09-14]. htips://doi. org/
10.1038/s41598-024-80071-4.

ZHANG M F,LIU N, HARPER R, et al. A global review on
hydrological responses to forest change across multiple spatial
scales: importance of scale, climate, forest type and hydrologi-
cal regime[ J].Journal of hydrology, 2017, 546 :44-59.

W AR B, A WSk R R R U K S
X ¢ 0 1) D TR 7 A8 T S8ON AR A 5 7 SRR [ T ] AR Al R
272E 4k, 2024,43(6) : 171-181. WANG M X, HOU D R, WU
J, et al.Characteristics and scenario simulation of rainwater run-
off effect reduction in urban catchment zoning green space
from perspective of blue-green synergy: in case of South Lake
of Wuhan [J]. Journal of Huazhong Agricultural University,
2024,43(6) :171-181(in Chinese with English abstract).
B, ok R RS R G S N TAR RS R ST 1Y
R TR R R LT]. R 22 BE g 2006, 21(9) £ 895-902.
ZHAO S D, ZHANG Y M. Ecosystems and human well-be-
ing: the achievements, contributions and prospects of the mil-
lennium ecosystem assessment [ J]. Advances in earth science,

2006,21(9) :895-902(in Chinese with English abstract).



o511

PN—IR 25 EZSIIRERAL R 10 T YIRS bil ARk A e i i R A 11

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

T, S R, AR R S A S R LS ne
JR S REEI]. A 2R, 2016,24(1) :55-71. XU W, MA Z
Y, JING X, et al. Biodiversity and ecosystem multifunctionali-
ty :advances and perspectives[ J].Biodiversity science, 2016, 24
(1):55-71(in Chinese with English abstract).

ISBELL F, CALCAGNO V,HECTOR A, et al. High plant
diversity is needed to maintain ecosystem services[J].Nature,
2011,477(7363) :199-202.

RS WL, T SRR S S A M 2 R AR T ).
AR, 1999,19(3) :399-399. LI X W,HU Y M, XIAO D
N.Landscape ecology and biodiversity protection[ J]. Acta eco-
logica sinica, 1999,19(3) : 399-399.

HOOPER D U,CHAPIN Il F S,EWEL J J, et al.Effects of
biodiversity on ecosystem functioning: a consensus of current
knowledge[J].Ecological monographs, 2005, 75(1) : 3-35.
HECTOR A,BELL T,CONNOLLY J, et al. The analysis of
biodiversity experiments: from pattern toward mechanism
[M]//NAEEMEBS , BUNKERD E , HECTOR A , et al.
Biodiversity, ecosystem functioning, and human wellbeing. Ox-
ford : Oxford University Press,2009:94-104.

AR T ITA A el S S M 2 R DESE (D], iU
el K27, 2024. HAN J X.Bird communities and diversi-
ty of ubran lake parks[ D ].Wuhan : Huazhong Agricultural Uni-
versity, 2024 (in Chinese with English abstract ).

I RT BRI 2R KR O B R S AR AL
B S WA 2R e Pk R [T, b [ B AR, 2022, 38 (11) : 82-87.
MENG L S,KANG N, GONG C, et al.Systematic review on
the effect of levels of biodiversity on psychological health and
wellbeing [J]. Chinese landscape architecture, 2022, 38 (11) :
82-87(in Chinese with English abstract).

VARENTSOV M, VASENEV V, DVORNIKOV Y, et al.
Does size matter? modelling the cooling effect of green infra-
structures in a megacity during a heat wave[J/OL |.Science of
the total environment, 2023, 902: 165966 [2025-09-14].
https://doi.org/10.1016/j.scitotenv.2023.165966.
YUZW,YANG G Y,ZUO S D, et al.Critical review on the cool~
ing effect of urban blue-green space:a threshold-size perspective
[J/OL]. Urban forestry &. urban greening, 2020, 49: 126630
[2025-09-14] https://doi.org/10.1016/j.ufug.2020.126630.
ULRICH R S.Aesthetic and affective response to natural envi-
ronment[ M |//ALTMAN I , WOHLWILL J F.Behavior and
the natural environment. Boston, MA: Springer US, 1983:
85-125.

KAPLAN S.The restorative benefits of nature : toward an inte-
grative framework [J]. Journal of environmental psychology,
1995,15(3) :169-182.

kK R B TR AR S RGN E R SR R TR
e AL AT s ng Bk o [T, | AR BEIR 24, 2010, 25(3)
522-528.ZHANG Y M, ZHAO S D. The millennium ecosys-

tem assessment follow-up: a global strategy for turning knowl-

[50]

[51]

[52]

[53]

[54]

[56]

[57]

[58]

[59]

[60]

edge into action[ J].Journal of natural resources, 2010,25(3) :
522-528(in Chinese with English abstract).

A, TP, Bl E A 2R SRS R GRS VAL
TEFRAR 1] £ A 24,2017, 37(2) : 341-348. FUB J, YU
D D, LU N. An indicator system for biodiversity and ecosys-
tem services evaluation in China [J]. Acta ecologica sinica,
2017,37(2) :341-348(in Chinese with English abstract).
HARTIG T,MITCHELL R,DE VRIES S, et al. Nature and
health[ J].Annual review of public health, 2014, 35:207-228.
A, TP A B R GRS AU 5 R R LT ] BERF
2#,2016,38(1) : 1-9. FU B J, YU D D. Trade-off analyses
and synthetic integrated method of multiple ecosystem services
[J].Resources science, 2016, 38(1) : 1-9(in Chinese with Eng-
lish abstract).

CAO W,ZHOU W,YU W D, et al. Combined effects of urban
forests on land surface temperature and PM, 5 pollution in the
winter and summer [J/OL]. Sustainable cities and society,
2024, 104: 105309 [2025-09-14 ]. https: //doi. org/10.1016/j.
ss.2024.105309.

SUN X, LIDDICOAT C, TIUNOV A, et al. Harnessing soil
biodiversity to promote human health in cities[ J/OL ].NPJ ur-
ban sustainability, 2023, 3: 5[ 2025-09-14 . https://doi. org/
10.1038/s42949-023-00086-0.

MARSELLE M R, LINDLEY S J, COOK P A, et al. Biodi-
versity and health in the urban environment [J]. Current envi-
ronmental health reports, 2021,8(2) : 146-156.

GRADINARU S R, HERSPERGER A M. Green infrastruc-
ture in strategic spatial plans: evidence from European urban
regions[ J].Urban forestry &. urban greening,2019,40:17-28.
P, T RN, KIS R ek R S (M.
Jbat  RhaE AT, 2023. PENG J,JIANG H, XU D M.Con-
struction and optimization of regional ecological security pat-
tern[ M |.Beijing: Science Press, 2023(in Chinese).

VR AR ks T ] s TR R ) 30 T Sk R B
AN PF A OL AR5 [T ). 3l e 52, 2020, 27 (7) + 55-60.
TANG D W, HAN R N, ZHANG Y L.Research on evalua-
tion and optimization of urban green space system planning ori-
ented to land and space planning[J].Urban development stud-
ies,2020,27(7) :55-60(in Chinese with English abstract).
BRSO ER K BT, 45 b AR S R G RS A LT ]
WPRRL#, 2015,37(9) 1 1740-1746. XIE G D,ZHANG C X,
ZHANG C S, et al. The value of ecosystem services in China
[J]. Resources science, 2015, 37 (9) : 1740-1746 (in Chinese
with English abstract).

TR, B . 1] 057 A AR 5 5K 18 o T 30 T D A 2 b A SRy B 5
PR R S TS (V). KU B AR, 2025, 32(11) - 79-89.
YU Z T, TAO N.Research progress, system construction and
prospect of urban recreational green space layout in response
to human-oriented demands in China [J]. Landscape architec-
ture,2025,32(11) : 79-89(in Chinese with English abstract).



12 LRI I NI <3 4 545 %

[61] IS RZEEE SRR TT 7 T St Mt A S o () L% T GWCG202505190018.dbname=CJFD&.dbcode=CIFQ  (in
YEREZRATZE [J/OL ). [ bRy i B gl , 2025 1-15[2025-09-14]. Chinese with English abstract).
https://kns. cnki. net/KCMS/detail/detail. aspx? filename=  [62] & &, 84, @i, % A S AP B E A IR 5m e xT
GWCG20250519001& dbname=CJFD&.dbcode=CJFQ. SRAI[T] B, 2023,51(18) : 26-30. GAO J X, ZHAI
ZHOU C H, SONG L X.Key issues and working framework J,GAO H F, et al. Suggestions and current status of supervi-
of green space planning at the background of city shrinkage[J/ sion on ecological conservation and restoration [ J]. Environ-
OL]. Urban planning international, 2025: 1-15 [ 2025-09-14 ]. mental protection, 2023, 51 (18) : 26-30 (in Chinese with Eng-
https://kns. cnki. net/KCMS/detail/detail. aspx? filename= lish abstract).

High-quality development path of urban-rural greening guided by
transformation of ecological function

SUN Yifan, NA Yueqi, MA Haitao,ZHU Chunyang

College of Horticulture and Forestry Sciences ,Huazhong Agricultural University, Wuhan 430070, China

Abstract A knowledge graph analysis was conducted on 4 160 journal articles retrieved under the
topic of high-quality development of urban-rural greening guided by the transformation of ecological function
from 2005 to 2025 to elucidate the high-quality development of urban-rural greening and the implementation
path within the context of Ecological Civilization Initiative in China. The connection and integration relation-
ship between the functional mechanisms-transmission pathways-welfare benefits during the high-quality de-
velopment of urban-rural greening was systematically combed. The results showed that the essence of high-
quality development path of urban-rural greening under the guidance of the transformation of ecological func-
tion 1s a process of the complete transformation of multi-level human welfare covering the individual health,
community vitality , and sustainable development of urban through a series of complex biophysical processes
mediated by specific effects of environment. A multi-functional synergy model for the high-quality develop-
ment of urban-rural greening was proposed based on the externalization and transformation of ecological
function to focus on deepening the mechanism for transforming welfare benefits , promoting the deep realiza-
tion of human welfare from basic guarantees to perceptual gains. A multi-dimensional implementation path
of “planning guidance-process monitoring-systematic evaluation-dynamic management” was established to
strengthen the resilience of ecosystem services in urban-rural greening. The transformation of urban- rural
greening from green quantity to green quality , integrated green, and people-oriented will be promoted on the
basis of the synergistic enhancement and dynamic feedback of ecological functions to continuously advance
the implementation of the major strategies of constructing ecological civilization and developing with high-
quality.
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