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Abstract

Aquatic plant water purification is an important means to solve urban river water pollution. With
China’s attention to the ecological environment and the increase of investment in sewage treat-
ment, more and more scholars have invested in the research on the mechanism of aquatic plant
water purification. In order to explore the research hotspot and development trend in this field,
taking the relevant literature included in CNKI as the research object and using CiteSpace soft-
ware, the author Vectorization atlas analysis is carried out for document issuing organization,
keyword and keyword clustering atlas. The results show that the number of documents is in-
creasing year by year, which is greatly affected by the policy. The relationship between the au-
thors is weak, and there is basically no stable cooperation team. Lack of academic cooperation
between the main sending institutions and coastal areas or areas with more resources. The re-
search content covers two aspects: water purification by different aquatic plants and water puri-
fication by different means combined with aquatic plants. From the perspective of research con-
tent, the research is more refined, diversified and practical. “Water purification”, “Hengshui Lake”,

» o«

“eutrophication”, “purification effect” and “combination” have always been the research hotspots.
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TEE-MALKRE, HEKRELSFOEERRE, LK. TIWRE. REGLILEA FRKKHE
TEORE I G TE K B AL, O T RTE K B TS G B AL B R 2R, 40 ANATTR R 2R R T AR 22 T,
FEELEON 1 E R S AR RN S SRR R BAAERAPIG . BIRETGY. HE R R K
JERIEIS T K5 G5 i 7L, W 5 O N BB 2 2 (A 2 T R A, B DRI MR Tl 1) Je i 45 324 22 1)
Kk H 1960 4F ), A — L HAl A B 5 A AR 4T a6 R AT YDA T 15 /K AL B OB T [1] . B 3R IE
FEZIUR AW T e 10 R4, (B RI5KIGE NEBEE R RHET SRS T BORRI AR . HYI/KBLiX
PRI R B (B R, IE A ER A B AL B A A RGN R e AR . K AEAEMIE N
ISP RGN BER AL MM, DO RS HE T AHXHS . SO AEE A, T H A
AIEAAR e AR R, KB 5 T A B A Uik, T 20 ZAER, AKAMYIRIARE
FEAGAR OGBS F A K BUF AL AR5, H AT S UE 2 i PR ) B B . T AV I H
B R AR B SRISCR, QoK AR T TE TP N KB RIPLEE . KA 5
A AR B RIBETE . TOKAEYI I RIFAGITTE KT KA BRI K B AT T4 o IR 28370 %40

DOI: 10.12677/aep.2021.116133 1105 RS ORI AT


https://doi.org/10.12677/aep.2021.116133
http://creativecommons.org/licenses/by/4.0/

W %%

SR ELAATT TR I TR AR, (Rt EE AL A A T K AR K B AT FURE e, R T
R ABRSETT
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THEINERAR EEN[2]. FT TR B RER B TR T R SRR ik T R 1875 38 RALH A
WA FH R R P o A 25 VR S EAT WF 72 5 AR HH AR A R 3 2 il RSO PR B b2 O T R [3]: - DL AR
NFIH CiteSpace Hiff 1 IL4F R A SR KA & & IR U BT FCEFE[4] o [ P Ak 2738 X 7K g AL
T IEZ I, HARX KB T DR AN 55 AT T AL G 04 o D 1 i Bt 2 # B R K ZE A 7K 5
AR FU SR, AT SESF 1K) 1 g8 A SO TR R LRI S IR R, S ROR A RIS B K
. BT L, ASCRIA] CiteSpace BAFXT— REISCHRBEAT FIIR BTG 704, Xt 1998~2021 4 [ py I+ Hh 5+
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2. BiEEEMD T E
2.1, ¥IEKIE

fERZRE T 1999 4F 6 H HHIGH Y IERRE T RE M 21 & th E A (CNKI), PLE @A “KAE
TV R ER A, 0 2 BT B SCEREEAT RS 2, AR IR 2021 42 8 H 22 H. BT A
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22. HFE

CiteSpace #&—3K LG ST T BRI o Bat, A8 A THEE L AR A RRD AL & 1) SRS e A R S R 1) —
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BIEXTEBAT M. BRI N Bk CNKI F i E ROk, Refwork #3805 ) 5307 iy 44 iUAE
CiteSpace [1] Input SCfJ&p4, FFTIF CiteSpace.5.7.R2 Hif) CNKI EdE /TS R 58, Hirek I H JF 15 B[R]
PEREY “1998~20217 4F, WAV LA, sl “PER” “RSTHUE” F “OCHR " MLy e ay,
FHAR A ELAA TR U AN RIS P15 R BN R R B, AR A ey rT A B R A T R B AR A, B4 LB
FEFR 177 3R IR AR AR KT A A TE R (K J DR RIBILIR, T R B Hp OBy R AR 9 7 1)

3. BRI
3.1. PiENXEANXES T

PR 8 AT e 7K BT I MR A e A2 ) Y I T 7, o [ 60 D (CINIK ) ) B A R B A ) —
R AL IR S 2 1985 SR T5 kL, XKARAE (PREERLS:) AR R AR LSRR BOK 5 2K
RMEE” , R SCERIRRAATT T TR B R P Re . ASRE R 291 K3 STk RERt, AT 7K
HERERK AL IX — U P SRR (R SO ST T, T RS R R N SCHRIN (] 72 1985 4F, H.FI 1998
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Figure 1. Statistical chart of “Water Purification of Aquatic Plants” in China from 1998 to 2021
& 1. 1998~2021 FHh[E “KEEMKEENL” MELXXHESTE

MBI LT, [ A 23 K AR K B A USRI 78 5 1998 £ETT 4R, R OCHUE B4k LAERT 2
DIy, FIZRH R e RE . b 2011 455 2020 4Fi 2 0y 27 5, A 3R 43 4T A
REI NVAB B 1998~2004 F R A, K SCEMAD, DNRIERA 2 FSCHR, B BOT &
IKEERE AR AL IR 22 B o3 A L D PR AT i B R W Ak T 22 B PR R FEATIIRN BL, B BORHAE 234
BB LR AL, AR AR AT K B A A TR0 20 IR R B B 2005~2011 49 PRig Hg K
BrE, iZB BOCRECR BRI K, A LRI R SCHR OB AN 6 RIS KR 27 F, R B Beht g B E 4
DREOPRE AR e, ITTE KBTS Gl R H 23 R, AR BORER RSB 2002 SRR HY T “ PR B ORA R B [F) A
JEAE P SRR AL E 17 19I5, 2005 SR T (I 55 ek T3 SERk R RN 95 DR 97 R 5 1
PUED) » WIERTE B ICR MR SER AR R, BB, BRI T HR AR, FHE ik
PELIE AT o IS IR T A6 AL E SR ORI, L rp DA il 8 A A BB, B A5 T R
HEALEKEHE, CHR B A S BAT KB, IFITRE TIRABIRTFU AR, U K e A
BEACAE DU A R Beo M 2011~2015 SEO5Z18 T BRI BL %5 BUKAAE Y /K B A5G SRR I8 4
Dy BT R RRAE LD T RIS A SR B, KRR K AT BT FUB 2 RSO, SRR A
IR BRI T 2 B b TR B s B SR A T T, BT 05 AR5 R . 2016-2021 ARG B IRE ], UK
SCHRECE PR KOF R FFEEATRE , ORI (A8 TP UG OIS TR 3 Bl . ST AR A5 0 deakly
ST AT, WO .

3.2. XBMEE S

1) K. A CiteSpace HAEXT 291 F SCHRIGVEH #EAT Ge it 7ot OGRS RBUR SRS
TR 1 FR, A BRI (CNKI AT AR AR A RK BRI STk SE 458 MEE, Ak 2 A EL
63 N, HE#E BN 13.8%. KHAMER (1 86.2%)INKEK 1 kS “/KEMPIKFIFL” HHKMCE.
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Table 1. Statistical table of author’s publications

=1L AFBERNHERITR

R RS (R) TEE RS 24 Rt
1 395 86.2% 86.2%
2 53 11.6% 97.8%
3 7 1.5% 99.3%
4 3 0.7% 100%
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TEZRAREPIK T S AsR, (R B IER R EI AN — 5K R . I 2. % 2 40 4rar s,
DU A O B A B3 B KM 45, BB 2 T HALEE Z MMEELR, EEE R LRSI
R LR, AHOGSAE Z0 FEAUR  SCRR R D>, 2 R DA FHRIG . FE S, RICE
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Figure 2. Authors’ publications on “Water Purification of Aquatic Plants” in China, 1998 to 2021
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Table 2. Author statistics of “Water Purification of Aquatic Plants” in China from 1998 to 2021
% 2.1998~2021 P E “KEEYIKERNL” (EHEL ST

5 RCH = (35
1 4 2
2 4 FHRIE
3 4 JA <%
4 3 ZHD

3 TR
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9 3 HAYEF
10 3 It
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FHMRIAEERR, MESEE R IR, 5 5 5 B /N WOZ AR R SCECE, 1 AUk
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Figure 3. Atlas of “Water Purification of Aquatic Plants” in China from 1998 to 2021
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Table 3. Ranking of “Water Purification of Aquatic Plants” in China, 1998 to 2021
7= 3.1998~2021 FHhE “KEEMKFRNL” ZXHAEHER

s B FHHLAY

1 5 MR R 2K A A B
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7 3 TR KA B 3 5 A B

8 2 T E R RIEIIE A

9 2 PERR AR MR 22 KR 27 B

10 2 Hh AR K KA 5 AR TR e
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Figure 4. Time line atlas of water purification agencies of aquatic plants
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Figure 5. Time zone view atlas of hot research spots on water purification of aquatic plants
5. IKEEMIK BRI R A B XA B B

Top S Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 1998 - 2021

57K 1998 2.37 2008 2021 o o o s e e s e B S
BEFRNL 1998 3.55 2009 2021 o o s s s o e B N S S S
AL ROR 1998 2.83 2010 2021 oo o o o s s s e e B S S
HE 1998 2.24 2019 2021

Figure 6. Keyword emergence map
6. XFiRSRILEE

Table 4. Centrality of key words “Water Purification of Aquatic Plants” in China from 1998 to 2021
= 4.1998~2021 Feh[E “KEMEMIKEIRFL” KERFDE

K5 Skt K b
1 IKAERE) 178 0.7
2 KT 136 0.62
3 HEIRM 38 0.23
4 R VES 22 0.18
5 N T 16 0.09
6 A AIFIR 9 0.03
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IR AACIL, K873 SRS R] DL AR B A R AR 285 -k e AR K 2 TS, Ul WK A R0 K A e
FCI 2 AL )RR S AP DR 243 SUE IR TP JE A, BEAE I (] A HERS . K AR5 Gy 16 DA e
B, ORI TR SRR E HEBE IR AW AR, BRI 2 Jo s R, 5 IRH 6 23 7 BN 5 97 1)
RIARE, AW AT ST AOVE AN T 18], AT 7K AEAE DK S A FE IR R FEAN ) FE A . 45 & 1
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7 R 5 AT AT AT LR, ORAROK AR AR B T 3 EER s PN T T AN R SRAE AR A
MIRCR S 15 HoAfh T B 4 & T KB 4k .

Figure 7. Clustering knowledge map of water purification of aquatic plants from 1998 to 2021
7.1998~2021 /KA MK BUF L BB AR E 1K

Table 5. Detailed table of water purification cluster analysis of aquatic plants from 1998 to 2021

52 5.1998~2021 /K WK BRI B A S ITER

e PR BT A Topterms (ZE 28 17])
#0 IKAEAS I 57 0.953 2013 KA A FREE(13.59): KL AT FH (13.59)
#1 KZE 52 0.972 2013 7K ZE37(8.88); K11k (8.17)
#2 BEFMN 52 0.837 2011 BEIR(17.12); #E/KIEY(4.35)
#3 KAEB 50 0.807 2013 JKAEZNW(9.26); 4H45(9.26)
#4 TYDFIR 44 0.82 2010 FEDF R (13.99); 15 /K ALEE(9.26)
#5 & B IR K A 43 0.825 2010 B E IR (9.54); T (9.54)
#6 TR 1 41 0.883 2013 TP RA(5.71); BESAEY(5.71)
#7 KR 40 0.911 2013 KR (7.4); UEPEII(5.49)

4. IREEPIK BRI R L RES 547
4.1. FREIFIAEYIK B HRIBERI EL 54T B AR A 4L

20 20 70 FEABCEEIR IR, RELFFPGEA R, THR KT =MMER=MtX, REBUFIIL
FEMTE S ROEEAL R, AP Rl . (HRREE I R HEE, 2ot mndUA R S BOCE R Tl R K J A4
T ROKHEG AR SCRUK R S22 T ANFIREEE (75 5%, ol T 008k A 1) 2% 77 BURT 2 8] 8k Z AR R IR A AR

DOI: 10.12677/aep.2021.116133 1114 IR R AT IR


https://doi.org/10.12677/aep.2021.116133

B %

MU, AT FIBURFR 2 R “O0T IR EE” DX 18, /KI5 BB RO AN, KRR 2
HANTT[8]. MELEFSET, ZfHUE BB AR 1 13 i et B BRI K AT G AR A BUIR A 2, $2 i T F
RAKARED, AR AR Bk 3, FERF T /K AR K i AR 72 0 5 %5 9] -
X KI5 GBI S K 245 RAERI R B, K2 20— AT H B 7T, B OIATIR R SCEIRD, 6
Z BRI . E 2013 FERF5 AL BTN T BB K R TR, 6 UK A= A A48 T 1 v A R i
ATXFEEIE AT, RIAG Gk TN (B R) ERRF a2 FF+ &2, 83 [ 58.24%, X TP £k
RIS R AR5, JER [ 62.08%; FARRILLE A& 45 R, IRZERREFR S5 S E[10].
2015 4F T HR A B A KA RS V798 BRI A (10 75 1 A A i A7 3 M 0 R HIR 32 % 7 P AE A K]
HHRT DACSCGE AR A 325 B, (L7 5 0050 v 1R BT A agf 2 o0 375 B R FARAER [10) o B i 110 19 4 B DAY 15475 D e RO R
HIBART e e v i, G g AU S DU RO AT B IR, HIBANVCRTUKEY A —E s
AT K BIRBCR AT AR g3 i v JeimT i B2 A ik 77 %8[12]; 2018 4R %2 2020 4F-1E 56 BT W L R 1)
Bt b, BB 2R BIBAKT 12 FloK A REIE T8 95, 45 R 12 FhoK AR A0S 47K/ TN A COD
IEBRREE, X TP A NHe-N £MREFREE, 12 MO G AP HEZ T . 5 >
KAERNE > KB > K > FHH > P93 > KER > REED > G > FRE > &E > #Bi
HR 32 [13] Sl KA RE K TS e J1 AT, NS SRR K AR R AT A A T B s A iR it T 2
%, ERUSHB R M FIR, AT DRI L5 3 et [14] -

4.2. EYSHFRIBERKEEL

Bk 7 SRR R K A 2 Ak, HoAth 23 0 R IR FAh T BEASOT AR i A 850%, B m LAg
DTG . TE 2016 4 LA R AS I8 K 2% 9 1 IR HIF A AT A= PR 7K AR A A 1 K 5 AL AL 5 7 A9 5
50 B A SR 00t NH; -N IR 25 B R s TR AE R 28 038, 78 TP RBRJ7TH, 25 O3RN Ttk KT
AEI[15]; [FIAESASUR IR T 48 48 /K A AP vl DAL & 8 2R KA, /K ARSI K A
—EMFR, P HEA X TN NOs-N. COD L FRMURILF[16]; AR KIAEFRE, HETH.
POV IR R R AR A AP AR K, EFIR RGN AR LIMABES f, AT DR T IR &
GUATIKAR B RE JT, B REIGINAEM 2 REPE[L7]: #3863k m g b () 7K B 2% 4, BEAT N 3%
By, RIS N T 5 L — RN 07 B £ B U 55 A ML RO B4 [18] =il it i = K
JR A2 B AL B AR K IR 08 F 22 FLIRE L AR A /K AE S B g s (), 45 R IR . faf 16 LA S MR
ML G 7K B AR R TAT I, 2 AL IR B I FLIBR S /K AR AR B BB AR K (], i P B
BAER . RIS . TR AR A R AN K AR S IE B 2Bk AR s 5 G, FE42 2 FLIR B T 1E
NAEHARI19]. BILAEDLE G5 AT B R5, AMUEE 7K LRGeS, a7 A=)
ZRE, NEIRZE IR FIBE T AR .

5. &g

AL CiteSpeae KIS T AE £ e b 1998~2021 45 1) [l Py 2738 % 7K A R K R AL A T 7L
R RICHR ROCEE  ROCH SRBEIAl . SREER R SEREAT T R M, B LTS5 ATk
FERHRE , AKAEEYK BRI TR 1 BLAE 1985 4, (HF2EH] 1998 4Ef) A SR LLZE A,
B 1998 42 J5 K SCE B IE KIF AL B I BOR 3 [ . WASUEE KRG, OREEIRR T Bk, K
H 7322 T R R 55 HUR SR S /b, IWARSCHUIRE R 2 B AL T A6 D5 XIS AT e 8 7K
PR X, HZ AR GE, Hrp R RK T S 2B Rk S0 %, I J1ERR, B
BT TN SR B T AT R A, ANFEML X RIBE TR A R, IR L R T, Y
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W %%

BRI 22 R 2RSS . M TE AR, R SR B ] 5 288 B3l AR v A DG B 1] B G SR AT 434
Bt 7K AR A 7K 1A R IE PN 25 = S8R 5 A (] 7K AR R A K T 4 5 /K AR R 45 5 A TR T BoK 4L
2 N7 .

B 7K AR KR AT 0 P A8 LU R, B T IR B SR N 25 . BFFEALA . SRR I 2
JebEas, BEFCIREEFITRN[8]. KRG TR T A — B2 0, ER RSk 2RO
BB SHER AR R R ss o TR R SUB W 10 1 RR Y . SRR VERE TR R, IR AT 5T
iR Z oo, WL UK o SRR o COKAERIKE”  CRPREE R SRIRRNL,
KPP RAAEAWIE . IR KEEYK LT RSB SRR, HRBEETRT N R RS
LR, AR T A5 B — D R B, TEASRIKIRAG BE20 1 2% 8]

SR, ASSCHIM AR AE —2e g 2 Ak SCRERFET “ENZE” MW 70K AP B AR e
Wi, HHEA @M RR. th4h, CiteSpace ¥HFIIZHRE HA AN Al TE[20], ASREHERR— LMK
BRI TR o ARSOMRUZ B ERE . AL BT 3, RS ARSI FE R, FrLAR] Rl 7 — 28 A
ARV R SR SRR R] R S 2

E&UH

R 58-I R R A A FIRHET AR, (k5 AL 2 R B DR R (2018-K9-049,
2018-K9-050), I B AL K2 i 40T 96 % T A (20GIZX02): P A K% 2019 4R B AALH H # 4
S5 H (19Xn0063).
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