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Abstract

Plant phenology is a key indicator reflecting the impact of climate change on ecosystems and has
become a hotspot in ecological research both domestically and internationally. To systematically
review the research dynamics, hotspots, and development trends in this field, this study conducted
a bibliometric and visual analysis using relevant academic articles published between 1994 and
2024 from the CNKI and WOS databases, employing VOSviewer and CiteSpace software. The results
show that: (1) The number of publications in plant phenology research has generally increased,
with China, the United States, and Norway being the most productive countries. The Chinese Acad-
emy of Sciences is the most prolific institution, and core authors include Atle Mysterud from Norway
and Zhaofeng Chang from China. (2) Both Chinese and English literature frequently focus on themes
such as “plant phenology”, “climate change”, and “phenological phase”. However, English-language
studies tend to emphasize micro-level mechanisms and global-scale modeling, while Chinese stud-
ies focus more on phenological responses and practical applications in typical regions. (3) Over the
past three decades, plant phenology research has shifted from early descriptive studies to mecha-
nistic investigations of responses to climate change, showing a trend toward multi-technology inte-
gration and multi-process coupling. This study provides a scientific reference for understanding the
research context and future directions in the field of plant phenology.

Keywords

Plant Phenology, Bibliometric Analysis, Visual Analysis, CNKI, WOS

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

DR LG SN PR, EEMERRWREL . SCIREH DI, M 77X
AR NATL o AV A DGR Y B SRS, il AR Y B A, (A
PR RGNS AT RE[ 1] [2]. R, VI IRAORT TR A RN REE R SCRUS e . R e
WLEH 7 R IR S5 RUIANVE I %, AT U5V B N T ] S 6 A AR R A A
(3]0 NTULIN 2 30 ek ROUI AN 10 SRAN [R5 s A g S, 42 ) S 6 O e e s o) PR 5 2 R TR 78 M358
D Z RIS, i R RSO £ AT 08l ) 2 B R P S A R T R P o A2 Ak (a5 AT
REMISZMIN 2R . REAE A BRURASAL I IR, VR 2 Y A A AR A, X AL ) B (0 3E 1 g
73, AT RE SR A A R G RAG (4] VMG 2 9 — T IR TR AL i 30 5 U 58 2 TR 56 R 1 248
R R LR T BFERIRE, BB R RN, xR 39 A v A T A A

TV RIRIT FUEAR T5 5 C AL GER B A0 N TUINE D K J 1) 45 B REISEOR [ 1 AW 2 S5 S k4
ARIGEREWTT[5]. BEIBEORI N ISR = 1 BRI MR ARG, A A5 KT Bl R 47 {0 00 R T
BE, 02> T AW IR R M HE 6 R i AR A 70 1 HILE A B o I TR ROT T, Rk
AR IR TG RARAIEY), BRI 2 o A BV R T RILR (6], LK, HY
PHEREVI ZREVE . RS R GRS SBRAEHA B 2 W B O BT FE AR, TS T PP A R X 4 BR AR IR B A E

DOI: 10.12677/br.2026.152013 110 TP FEWE T


https://doi.org/10.12677/br.2026.152013
http://creativecommons.org/licenses/by/4.0/

FEH, KA]E F
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Table 1. Data time range and literature quantity

1. BUREESEE AR X E

B 1 CRa! B ] ¥ Bl 4 VI i e SCHREC R R SCRR B R
CNKI TP 1994~2024 953 862
WOS plant phenology 1994~2024 2839 2672

2.2. ARG E

AT FUR A SCHR T2 59, 26T 1994~2024 4 CNKI Al WOS K e W sk AR M 1t 72 STk,
i3t VOSviewer 5 CiteSpace BAFHEAT AT 8T T 560 SCHREEAT RG R 5iFME, TBRh . 30h
BOCHREE s fESLIERE b, PRI ASCES . o S IFIA6 . SCBia 3L a5 REL e 4 FE T e
EGTH S B L], XA RSO U R SRR B AR, T R SE 7S 1% U
IR FEBR . RSB ST 1
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3.1. FEAXE

R SC R AT LWLk fe et e — 45U B 2 AR B FOVE BRAR E (9] 7E WOS BdE R, RYIIMEDE AR SC
BERIUEKER . BERE, 1994 4£5 2005 AR SCEE KBNS, FRERCEREAREE 10 2
40 FiZ ], H 2006 Fi2, FRERSCEIEAPGE EAR B, JUHAE 2010 FEEK I BN, JET 2021 4F
BN . R 2022 4F 42 2023 R SCEISA BV, EAD S E = T A0HACFOLE 1),

CNKI ¥ e rf 1994~2024 F[RIEPPIGRIE 78 0801 & SC & RO H BN EAH IS ml o =4
Bt, — IS B (1994~2003 4F), 4FRER SCRASEBACE SR, RS KII2004~2013 4F),
RSCESAARTRT, JUILAE 2009 4F 5 B EANE =R AN EAL R R I B (2014~2024), SR HIRIAZLE — 8 i
R, w2014 I BRI, (H AR SCREGERIR S K, T 2023 R BEELE 2).
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Figure 1. Trend of annual publications on plant phenology research in the WOS database
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Figure 2. Trend of annual publications on plant phenology research in CNKI database
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HENHTT, fERSCHE BRI, o Dai ). H.BA 24 FAL80EE = AR, A 5] H &l T BR3E 2
SRR E BRGNS BRI RO 2).

3 ZR7x WOS 1EE A A W25 DA K SCHR A 3R BRI 1) B, B E R AR SR A 2 e - R R S B R
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Table 2. Top 10 authors in terms of plant phenology publications in the WOS database
= 2. WOS ¥R rpEYIE & X BRI HEE

5 1E& RIE/ R S| IR EH
1 Atle M. 33 1884 B
2 Dai J. H. 24 497 H
3 Langvatn R. 22 2456 £ 1979
4 Wu Chaoyang 21 1004 R
5 Richardson A. D. 20 2825 %
6 Wang H. J. 20 629 H
7 FuY.S.H. 19 1810 [
8 Ge Q. S. 19 782 H
9 Kauffman M. J. 19 1906 EH
10 Stenseth N. C. 19 2292 B
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Figure 3. Collaborative network and influence of authors in the field of plant phenology in the WOS database
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Table 3. Top 10 authors in the field of plant phenology published in the CNKI database
3% 3. ONKI R B PR U & SCE AT HEE

5 fE#& RICE/E
1 wIRFE 16
2 P g 14
3 W R 14
4 ERAR BT 13
5 JE R 12
6 R0 11
7 BHam 9
8 B! 8
9 IRk 7
10 HER 7
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Figure 4. Collaborative network and influence of authors in the field of plant phenology in the CNKI database
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Table 4. Top 10 institutions in the field of plant phenology in the WOS database from 1994 to 2024
7z 4.1994~2024 £ WOS ¥R BEEAE & SUR BT +-#148

JPs DIk AR RICE/
1 Chinese Academy of Sciences 259
2 University of Chinese Academy of Sciences 117
3 University of Oslo 68
4 Peking University 57
5 Beijing Normal University 56
6 University of California, Davis 46
7 University of Wyoming 46
8 University of British Columbia 43
9 US Geological Survey 42
10 University of Arizona 40
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Figure 5. Plant phenology domain institutional relationship map in WOS database
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TEYMGERIE T2 ) R SO P R B R AR R R T AL A #A T 2 (GLOBAL CHANGE BI-
OLOGY) , KICEIE 101 j, 1 [ iU T 78 5% [ S B RAR AL S R IT A% D # . HE44 58 M=
FI T 43 %) /& (AGRICULTURAL AND FOREST METEOROLOGY) . Al {INTERNATIONAL JOURNAL
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Table 5. Top ten journals of plant phenology research articles and citations in WOS database

3 5. WOS ¥R EEAEI& & SCERTHHT

AT 44 RFEE
GLOBAL CHANGE BIOLOGY 101
AGRICULTURAL AND FOREST METEOROLOGY 87
INTERNATIONAL JOURNAL OF BIOMETEOROLOGY 86
REMOTE SENSING 78
SCIENCE OF THE TOTAL ENVIRONMENT 57
REMOTE SENSING OF ENVIRONMENT 48
ECOSPHERE 47
ECOLOGY 46
OECOLOGIA 46
PLOS ONE 43
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Table 6. Top ten journals or institutions of plant phenology research articles in CNKI database
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Figure 6. Co occurring map of keywords in plant phenology field. (a) WOS database; (b) CNKI database
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R At Y HAE SIS R) B PN 5200 800K, T Al s A b Bl s S U W AE X BN TR] P, 12 596 I 78 I 34 sl (AL 1A
7)s 535 0 (#0) flowering phenology: K4 1i] 4 flowering phenology . seasonality . plant phenology- budburst.
temperature Hl responses. %I NG =2 AR FLT7 7], B ROOQVEREA AR T IR A6 S 2R 4550
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Figure 8. Timeline of research hotspots in plant phenology based on CNKI database
8. ET CNKI H¥E B fE MG I R 3 Bt () (51

gi b, PIASEE R R AT TT 0 SR B Lo T O — B, MR A ERRRAE SN )
A R 325 3 AL AR s AR T 07 i BB DU T . 42 ) S 36 A RS R RO S i 78 T BOR 3 B970R
A AT RE S AW A AR 2 REPESEJ7 T (MR 5T . (EAEWTFE R TT T, CNKI
H7E 700 F RS AN ) DX A A= 25 2R R i 2, 10 WOS R R 0 JUU 0 2 - S ST AR 1 A2 A
DINEIESIEE S s ONAIR Pet SUN PN O\ -4 €/l ST ) (PSR i K 7L 7L S a0 I G 7 ol 1 1= 75 N D 94
AT RFEER IR, T WOS Hudfa 5 P IR 78 22 52 SR 1A A 0 A 22 R SR 27 )

3.5.2. HEYIER R SR & R ES

RIMICBE] AR LERF T I S P AR BRI ZE TR OGRS . L “ RN AURIL 1% kB 1A 32
RUEFEM RLE AR, RN IR AT T AR ZhaS 50 TN R v () 24 bR . WOS Bdi & 1994 &
2024 4 [AIFE W5 ORI 50 4 A 2 B0 B A R B B MR RRAE . 1994~2000 4F (A% O T ERAEAE Y MR S
FEE R FEA SR YE, 81 U0 population dynamics. body weight. age. density dependence LA J% life history
P57 FEF5 2000 FF~2010 FACHEFAE R E S SR EXUadh g, —J7 A 2 B AR xS s it S
ARBREERI R R, T — T 4G DS B A HE ) g )52, JH[A] global warming. high latitudes-
temperature sensitivity AR T 2018 F£ES W TN EHHE RS, iR ESERE
TR E M BB TR R RS W N, IR BhRE EREOR T BCE Ao AR A R GRS I R A E AR
(AL (WL 7)o 1994~2024 4 8] FIAE W) i 58 375 T b S B tH AL A D e A0 6 R R B A AR BRI
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Table 7. Emerging terms in WOS database research
7. WOS R 5T ENIR

K] RILEE THUGEEAD ZEREEAD 1994~2024
population dynamics 21.13 1994 2008 —
body weight 10.83 1996 2010 —
age 9.47 1997 2009 —
host plant phenology 6.82 1997 2013 ——
red deer 12.05 1999 2014 —
density dependence 9.54 1999 2011 —
life history 7.61 1999 2017 ——
density 11.86 2001 2008 —
body mass 6.99 2001 2008 e
Europe 6.88 2003 2012 —
cervus elaphus 8.81 2004 2017 e
global warming 7.22 2006 2011 —
migration 8.27 2007 2014 =
mule deer 6.07 2008 2014 =
habitat selection 8.73 2009 2018 ===
high latitudes 7.28 2009 2013 —
populations 6.98 2011 2016 —
temperature sensitivity 6.77 2018 2022 ——
shifts 6.00 2018 2022 —
Qinghai-Xizang plateau 9.13 2019 2022 —
land surface phenology 7.74 2021 2024 -
gross primary productivity 8.92 2022 2024 -
autumn phenology 6.57 2022 2024 =
northern hemisphere 6.57 2022 2024 -
feedbacks 5.87 2022 2024 =

Table 8. Emerging keywords in CNKI database research
3 8. CNKI HiE Bt 52 5T

1] RIS FFUg st A] 4 R[] 1994~2024
v 3.55 2007 2012 ————
=N 3.61 2009 2010 —_—
MEARAL, 4.73 2018 2020 -
A F 437 2019 2021
S 4.1 2021 2024 —

TSN CNKI 2045 e 1994~2024 SERE W5 R 58 IC I 7 53 87 A BRI 7t 32 R KT ERRAE AN IR . B
AR T 2007 457 A AR AR B DG, I S A AR A5 S X A SIERIE AR 45 G, AR SR
FUIA R G R O R L R . 2018 4E 2 J5, AR MR E R, MR —SREERE N AES RAERE
i) Sk R (ROUI 5 4 AT, B AR AR AR O B[R] I A R - 0 R A P s i HLER AR 3802 O . i
ok, SRV N RBERIR S, AREET T — D AR T A BRI I BRSSO, B
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FEH, KA]E F

FIRBINHIR RN 8). BAKMF, X —IHASWR R 1 [ L ARSI 5 S5 AL o A5 ) Al 75 3K
4. g

AW FEHT CNKI A WOS 45 e, RGAHE 1 i =+ R s U i it 7 bk 2%, #8 1 HOR R
@, SR RE EEE. DU G ST RS R, e ETE e e R E A . Tk KIRER
DA S AR AR AR EEATIRANIR TS o

TG 5T AL 5 1) A A5 DD A MRl B B R . oy AR AR 5 S Rgid
FERI 2 SRS XAk, JEHSRIEHEHK,  “land surface phenology” « “gross primary productivity ” 5 8 1]
IR, FrEE T EOIE R —PHEREARR R S RADRE S RS BRSPS
THT R RGN S TNGE /7, OB AR BRARA N AV SR Z2 G0 . VRl BLAE S R3S R G E TR
BETRBUIA R KK, RS ZURHEE . RIS /LYY S LY A R LAY, K 2 1240
BT R IR OTT IR RAE “AURAR” 5 P 2 SMLR ST AR O UGE, H P FERF AU
IFi) b A7 AE B 22 S o SRS SRR SO 2 T FOU AR BEATLA] 5 A 3k ROBERREALL, s il i e A S A AL e
T SCSCHRIN B 22 AR T v [ i 2R AR S X B SRR AT, A S B DX S S 4 S5 R 3t ) o XA 22 53
BE S 1 o AMBHIT A 4 R 5 BHIR M FC RO AN [R], 3RS AR T I sm i A1, sk 2 L 2 X el i
IANLEE G, Rl A BRA A OB IX ) B [R50 U e b o APt 78 R AR SE L RHAT
HERIZ O 2 DA TEM . T E % RV EE PR EEhEH NS 5 &5 %A NFE3E, BERP0
JIENVERR S 51 U BB VB 7 A A H TS 0] AHELZ R, [ P 273 1) ) 1 I 2 AR FA R, B 0L
5 H DX P R QU BT R TS T e oRR, o [ 2 3 BEAE T [ 9 AL AR S I [RI, 2E— 22 1 S el
5 E BRI, S THE 4 BRYMERIT 78 1 HAL .

JOE YR S RS B R, U TEEM AT H. 5%, STt 2&5 T B,
Xof i B R R R B - KA A BIREIAATRAS R s IR, HEYIVMR A R 77 . S RGEIRSS
FNEABHERI SR AR T R G PP HESE s de s AN RO RUZE 25040 F Rt 5 T3 A7 AE BOAR A, R T
LM RIT RGN MYV A BRI 2, MNESRAEEH, UrRBR LGN 54EY)
ZAEVEORAP IR A 7 PR ESCRE o AR BN SRR 58 BT (B B SR AL, HES) @ ST T Y Yk
PIERTE, Rl RSN X 5 SRR X .

i b, YR IEAL T WNELGAR ML ARERT . AR BRI ) R G SRR I B . ARk i

— ARG S RIME . BRI RS RS, TR MR M - A R GRS SR
WFTI, HESNIZATUALE A BRAR b A 2 b o 1 O B S 1 PR
5. &g

BT 1994~2024 (6] CNKI 5 WOS Hudfa e 1 SCHR TR 04T, ABETEARH DL = R0 a5 i

(D) s, hEKSCERRRYE, HEREEBA T E RS ER AR 2R, HE 3 1 E bR |
SO S A T e 22, HE NG IEMSIAEL MARTEERRE T, RRNE SIS FWEER. &
RS T 2 HAZ O BN, RS [ RS I H DA T RS20 ) 5 i R R

(2) WOS Hudfs e v 5wt 50 M 25 T OB HE 5 A Bk, T CNK 2540 22 Hh (R ik 7 ) 5% £ T 75 e IR
R B0y S8 MR XA P SIS TIE R 8 o A SR e 75 e v J5 55 s R ) ) U XA R R &, F R AN B &
WEFE, S DXk S 70 3 I A8 5 A i R A F X [ A 4 5 SR

(3) HATHF R RTH MR AR 1) “land surface phenology” 25 2 it FEfh &, (H ST IX —HAUHIG
PR B ARBRGER: — ROt tIsE B A TG ER, m ek 5 PG i X HAR M= E sk, o PR Bk
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