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Abstract

In order to analyze the development trend and current research status of urban rain-pollution di-
version, this paper uses “urban rain-pollution diversion” as the main topic and uses CiteSpaceV
analysis software to carry out visual analysis of 608 literature data collected by CNKI from 2004 to
2021. The results show that: 1) At present, the domestic research on the urban rain-pollution di-
version has made great progress compared with the earlier years, and the number of papers pub-
lished has increased. 2) A large number of academic papers have been published with Ning Jianxin,
Zhu Xiaojuan, Wang Zeng, Zhang Chi, Gu Weizhong and Cui Xu as the centers, in addition, most of
the authors only publish 1~2 times, which shows that there are many authors in the field of urban
rain-pollution diversion, but the density of relationship between authors and institutions is not
enough. 3) Through the co-occurrence of keywords, combining the analysis of word frequency,

» o«

center degree and cluster, “Rain-pollution diversion”, “Drainage pipe network”, “Drainage system”,

» o«

“Black and odorous water body”, “Confluence system” and so on are the research hotspots in re-
cent years; From this observation, it can be concluded that the current frontier field of earth-rock
Dam seepage is about the study of “Drainage system” direction. The results of this study can pro-
vide readers with a clear overview of the research achievements and research hotspots in recent
years, and trace the evolution process of urban rain-pollution diversion, thus for the relevant
scholars to track the hot spots in the field in the near future and provide reference for the devel-
opment trend.
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Figure 1. The number of “urban rain-pollution diversion” in China, 2004~2021

& 1. 2004~2021 FH[E “WHMREHR" EXHESHE

MBS T AT, [ A S AR T TS 70 AT 7T B 2004 SR 01 R, R SCHCR B EAE R R P
RIS . Hrh 2021 4EiR% 09 95 ., AEL LB HraT ORE IS Be: 2004~2008 4094 %
], ROCEWA, ADRIEMA 3 FSCHR, U BOT IR RIS 2R 2 8D, b LR PR AT
RE A [H Wbk T 205 DR & FR TR B, B BOw il i HE K I EALRE FEIE AN 2, T HEK R GE 4k T
VI IIIRZR BT B . 2008~2010 4y HRIENG I BL, %0 BOCIRECEA Il &, F8 06 ) LA I 18] STk (1 o
M9 R E] 52 5, ULHTZI BUE A R E 2 G I POd A g, SRTHEK R AR H R, [ A Ah R B TT AR
IR HEK, FFITRE TIRANBIWETE AR, 2408 R A e th R AR A PR R FE BT B M 2010~2015 4
NGNGB B B B HEK AR SO B IE 8D, o FL R R AR 22 I 1 PR A B, T
TS HEK T T B TCIE R T RSN, 55 TS R AR A SR . 2015~2021 AEON PRI K], %48
M SCHRECE ORFF RS KA S, MORBLZE 122 38 DT A6 JE I TS HEK 70 IS5 5 IR 7T, F 7E
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RIS FIA CiteSpace # AT 608 s SCHRIIE# AT Gu it 04T, MR RAUR U E ST
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Table 1. Statistical table of author’s publications 2004~2021
& 1.2004~2021 FEAEE A MBS R

KRR TEHEHEL (D) Le
1 144 81.8%
2 30 17.1%
3 2 1.1%
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Figure 2. Authors’ volume of publication of “urban rain-pollution diversion” in China, 2004~2021
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3.3. HHaStEah

5 WA RS B 608 2% SCik AT rT AR AL LR 9 28 2347, XA 15 15, 25“ Node Types = Institution”,
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FIRRAL B AT BE S RAILAA 2 18] (R R AN RS AL, R RE S e th BT SR LA O £ 38 0T 72 05 170

s AL 5
L AT DG BE BT L 1 AT 4K PP BT

ARJEHL TR K TR
v AR A HL SN TR R A 2 e AR LS N TR R A A

Fh 3t EL RIS K A B RRAT IR A R 5435 LRl T K Ak B RRAT IR A W
YMG YMG
Ll ZR 48 3K 96 T bl AR A IR L 2R 48 31 98 i b AR A L))
Figure 3. The institution of atlas of “urban rain-pollution diversion” in China, 2004~2021
[ 3. 2004~2021 F I [EI T IS5 23R & AL E T

Table 2. Ranking of “urban rain-pollution diversion” publishing agencies in
China, 2004~2021
= 2.2004~2021 R E “WH ISR ZXHAHER

P MK Gk

1 55 K JFH T K2

2 36 YMG

3 21 KK LSS N TR BR A
4 19 b T AA T X AL HE K A 2 B
5 16 TriE Hil

6 15 A E RS KA H A PR A H
7 13 R A8 S Te T e AR LR

8 13 T R

CiteSpace MY ] LL LA [BIFRIIE &R, 0] L3 B 3 AN WU T IO FE 7K AR A0 7K LA R ER 46
6] o 5 AL AL I ] AL B 1 J6 Atk |, 7E Layout FHIHIY Visualizations H11)4: Timezone View 1J LTS H!
4, Elrhar DUTE A G 2030 E B R LG & 2004 45 b E R ORBRFET, [ S ) 2004~2008 fFE R A%
B HHUA X — AR AR 7T SRR 2R, 1E 2008 ELLG, HOREZ (AF NS 53 d . dikn]
DAHERT: 3k T3’ ¥ 230 07 T BRI FEAE T A S A T A TUAS D BN, ARG R AR ST PR AT 5 o i
F, BEETRER R A A AN, BRI 2 ML A DG 5 R T S A T L DA, JRRER T
—EHEROCE ., I 30 & 4 w]RURIR 2 B AL TR T ISR i B SR I X, X
tHREREHE T H oK 2 30U H AR PRI S X 3 e iR 7RI LR B A X33, BT bat s R IRERIECA H
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Figure 4. Time line atlas of transmitting agency of urban diversion of rain and sewage
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Figure 5. Keywords atlas of “urban rain-pollution diversion” in China, 2004~2021
[ 5. 2004~2021 SFI T IS 53 K SRR AR EE

4P 5 LR RER LT R, 2004~2021 IR RIS 70 TR AU 7L, B 2 (152 Y5 70 Ui
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L7 AR 2 #HE ge % B 1E] 5 HiK) 10 ANTT BT RS .l BAOCHEE, (EATEENAT §E, B Top N
= 10 (8, fE 4 ER [R) Vi A HEAT SR AR )R R 3.

Table 3. Keyword centrality of “urban rain-pollution diversion” in China, 2001 to 2021
2 3.2001~2021 P [E “WH ISR KERHOE

lhiac S ] BIK ot FE
1 Y5 40 357 1.41
2 AR T 32 0.02
3 HeKE W 30 0.06
4 L ELK A 24 0.04
5 k&4 24 0.05
6 Biécs 19 0.06
7 HEAK s il 18 0.05
8 WK 14 0.01
9 A i il 13 0.01
10 ZIIX 13 0.02

MR 3 WG O IA] “FIVS M7 Ik By, 1k 357 IR, HLR “Uggnimii 7 (32 k),  “HPK
BN (30 1K), “HEEIKIR” (24 1K), “HOKRSG” (24 1K), “Bu&” (19 W)Z, LA BB B T IR
RN Y5 7 I A ) B B e Ak s AT DUR I, 3 AP SRR R W ¥ 43T (R F 0 B D B 00 VA A 4k 71 1 43 B A
Fi, BIIXIFLAE[16], MIGARI T B T R V5 7 s = S &, IR T YT 20 I S0 B v 2 a5
AT, FEHR HAR S SO i, E IR AR I T R 5 MY AU BUE B S B R AR A T IR R

it CiteSpace MM, FHHT LLR XHUUISR % (Log-Likelihood Ratio), A ABF 5t i id izt A 4
PR SRR, PN S B S . SR CiteSpaceV A Huidt B8 350598, $RECCHEA, Wit G i
B, 330K 6 oy, T, Bibk{E(Modularity) 5 Q = 0.6679 > 0.3 Wi I JERE R B2, 11
HERE (Mean) 9 S = 0.9474 > 0.7, Ui PSR LE R v 5 B AR H M. IR A3, 2004~2021 FF%iE KK
U T, FELAE 7 H 7 KRR T . I8 I SRS MIREE TT DR R 7T 23 BURE R PRI R A
BHIFFETT 1), 45 6P 3050540 W AT DARIE 7 25 R0 AT s A b 2 o T8 3 P 350404 T LAASHRN R SR T HTE 2011
SERA, JRRTET 2011 428, SARSCHRIS D, 3 BRI B T 5 /K HEBOL A 51 S 2 AR R 2 e EA,
1M 10 472 5 M3 i HE K i, ] P4 2% 2 R AR 0 3 T W 35 20 AR 1 B Kt 92 0

TERFFEHIIA(2011~2013 4F), [E AN E FFIEVIP RTINS KfEHE 5%, RIEEH0. #2. #6; BiFiH
11(2013~2016 4F)FHEE T N REUF V5K HEBOMAL B, BIZER#1. #3; WI7CIEi(2016 F~E4) 15
RTINS A K B e, BPSR a4, #5. BARBTAURIL, G RIS AR IR
L UL IIIR T RS Y5 7 AT T 32 AR AR TR 2011 4RSS JUAEN, BEAE I [AHERS o 0TI IO V5 2000 1) R0 e 1
%, SEOZSUST T R KRR E R, 5 T AR SN R i AR I T . B R A (R,
FANRIHEAATT R CBIA S, 6 R IEFAT A T (summary of clusters), 5 mifAFOCH R, RHEQ
TR 2, 1D {EERN, RPNz . A 4 nTRL, S SR E T S MOANTS T, AR
BURRHEK RS0, AR TRV R A%, HIFRRANRT 2. SERERIGAN R P FTA
BRI E M, ZEEROR, ARRZER A AR E S . BT REEHRERT 0.9, UilERHE
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Figure 6. “Urban rain-pollution diversion” cluster knowledge map in China, 2001~2021

[& 6. 2001~2021 HEI T RIS 9 REF AR E

Table 4. 2004~2021 urban rain-pollution diversion cluster analysis table

R 4. 2004~2021 WIS IR B ITER

RHK5 WEk BEEE CPRENS TOP terms (EE 2554 1))
Y50 I1(16.61); SBELKA(8.15); A FBUR(7.23); HE4IRT(6.7):
HO WS 101 098 2013 e K I(6.31)
NESEU(39.94); 117675 (14.82); T5URALE (9.86);: Hb T 452k (9.86):
#1 NREUF 36 0.906 2015 {4 J5(9.86)
#2 HKRG 35 0.931 2011 ﬁk{ﬁ%éﬁ(zg.es); UL IR[X (24.26); A (24.26); 43I (19.81);
Bt (16.77)
B 157K A F(2035); B 5Lk (19.79); 4 ANE(10.95); MK (10.17);
RTTKALE 28 0934 2014 o017

15K EN(19.69); HEERKMRIGEE(5.76); JRHLALE(5.76);

RATDKER 26 094 2008 s 550 KRGS
- i #(25.75); 5 H#(24.77); TELTRE(17.31); TiH B (14.11);
#5 i1 24 0.926 2007 12 31)
T HEK (29.05); JKFR5(23.18); HEKEE(17.34); A BE(11.51);
HOSRMIHK 23 0012 2001 Lk o
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Figure 7. Cluster map of time-line of urban rain-pollution diversion from 2004~2021
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