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Visualization Analysis of Research Knowledge Graph for Smart Hydrology
YANG Yi, XU Baochao
(Hydrology Center of Qingdao Municipality, Qingdao, Shandong 266400, China)

Abstract: To fully understand the research progress and status of smart hydrology, based on the relevant research
literature on "smart hydrology" from CNKI during 2010—2024, this paper adopts bibliomelric and visualization
methods, and uses CiteSpace software to construct various visual knowledge maps of keyword co—occurrence, clustering,
timeline, and burst terms, so as to clarify the temporal context, hotspot evolution, and development trends of the research
field. The resulis show that the number of publications related to smart hydrology has increased year by year, and iis
development is closely related to national policies, showing a rapid development trend since 2017. Through cluster
analysis and timeline deduction, it is found that the technological development of smart hydrology will remain the
mainstream research direction in the future. Hydrology, smart hydrology, digital watershed, and smart water resources are
the main clustering groups with a high degree of co—citation. Domestic research on smart hydrology needs to be further
deepened in new directions such as digital twin and "Four Preventions". The construction of knowledge graphs can
realize visual analysis and display of complex hydrological problems, improving research efficiency and quality.

Key words: Smart hydrology; Knowledge graph; Visualization; Clustering and co—occurrence analysis

IKSCHE B K SEIRAE PRAOAZC , SRR A PRI P, B AR e R B KA
TR RN . R4V Aa Il JBURF AR (KRR, FAE, KFRRER R SOE R & (4
AU TG B AR R R, B AR T Tk KSR RIS R B P R AK AR ER &
SCFANVBIER 5T AE ORSCBAAC RN, BURF B9 K T =04 AR

R CRE, KITET 2016 4Epycte T/KHF UKCSCHYR 2 os i (B, i PR EK
H T “PUASKSC W e & R BRSO SCWRS At il &, SCik o B, oph b4 5 A0 56
B —FFHEAROAEF R =W S E SRR, RS TS, FHib, AT
WA 5T, 2019 4K FBBIER LA Chntle  2010—2024 4E 0 AR (CNKI) FR B 2K S
Tﬁiﬁ%%?kﬂ%@%nﬁ>> 7’H] <<%3%57J(;FU:'3\M§7IT WFa EHHEE:2025-09—-16
)R =AEA T, 2021 AR LR [HSBER fEEEA 2 (1994—), &, Bh 5 T2 IF




2026.3

MY AR T BOK AR P 4ot 3 T AL T 13-

AFSE SCHR (2R d it o ALA5- 3] 484 &5 SCHR) L R
FASCERT e AT AR vk, MG R JL g |
A PRI S BIA] (1Y)& 2E AT AL AN TR B,
PR Z KSR Je ks A 2R, o [ N K
SCERRAY T — 22 R AR LS,

CiteSpace & B AT LA 12 W
AR A T SCBRE R S A B B, e B s
W B T R AR S RS S IR R
— E M L5 A AR DGR L, o Ho 3 2o i 400
TR R, S BAE—AH DG RIS AU Y 0t 9 i
BHGEP,

1 HRFE

FET CiteSpace B, B 16 5 1 mh SCOCHR
2A CiteSpace,v.6.3.R1 (64—bit) Advanced 7,
HEAT SCHER T W AT A 2 B, R B (RIS LAy
Timespan:2010—2024 () K JF Slice Length=
1), 5 R FH G—index FRUEBEFTRERE k=25,
S EUR E A LRF=3.0,1/N=10,LBY=5,E=1.0
A SCHR S BRI X 5 SR AL 1], 53] I 4% 74
BN=337, HLB E=498 (K45 Density=
0.008 8)-

11 REF RIS F &k

SRR LI A3 B Oy v R AR IO R 2
H S, T AR AT BB o XD i 4o
Gt ANl S BRR) e STk H B R AR, /S BhUE S
N BT i S B IR 22 R A 5 2R AV TE A TR
HHE T — 0 AT SR A A
12 xEEARESHE

RISy B S — R ARYE 1 SR EHEAT 4
i [NEs % N L b7 S BN Vi B S i T P EI U PS
F L T B B D e SR AR ) 5 A R A, AT R
B s TP AR A . — IR
MEHUEFISE ERIE 2 4845, HiH - Modularity (2R
FEHOLL Q £,k Q>03 REEHEERNK
i, HALBOK M ISR BT ; Silhou—
ette CRISEHRIFTE)LL S Fom, — Ml S>0.5
RFEHERLEH, 07 RERERLES AGER
F), BRI T 1, 0 R 2% () o Pk b -

13 XEPERIAS ik

A O] GBS A , T LB EOUL T A 3 B

ffF 5% SRR B DGR Y S DR B, DT 2 BT

fAE o XD 5 v AT LA R AN FR] s ] A ] 52
Hik FP B B i g ) T, DT S e AR £ L A
Bl %S, R it— P OER SR 10306

2 FRENERATRU ST EER

21 XA LB TN

RICE RIS, BT LATE B0 i 15 BH B
WSS A & FE A A R SR AT o 38 e A 21
(CNKI) ki85 K SCaFE 4, 2010—2024 4
AR RO 484 i , AR FE R SCH KRR |
BT, 2010—2017 4F [ N 2K SCRE IR AH ¢
W5E/>,2017 H L5 & SCE BB G £ ,2019—
2020 4K e TF, 2020 A5 FRR BRI IS K
2024 4 MR R SCR AT R . i,
AILVE M R SCEE S E R UK BUEAHDE, L
H 2019 42021 A 55 Bt JKFERA S E
SR AT AR HE B A SC e A/ IMIEE 0, t H Air
K B EIK S T 8 St A R K IK & s
), DRSS AHCHFR AT IR — R, A
T =5 E AR ZUKSCaUsImERS A, e e
TEZR B
22 REFE RIS

L BRI AN 1 R, T LA
K] 5 DB ] 2 ] AR DG A, sz Wil P A DG

=0, B 1 RTLUE Y, st 337 4, k45t
H 498 %o DA EOKIC Arpam YR #E TR
51, BEA P EOKH G B4 B apk KU
B K SIS , 3315 B A K S 3 2 56 1]
Z IR SRS A, A A il 2 il FE o
BRI TR S AT TR T
23 REEARESATE B ERE

FHE— IR BK SCAIR A A5 4, FREBUZ
IR A Pos TR, T e ik r B 250
B, ani&l 2 s

W Y 25 S5 AR AN SR IS (A3 AT B, W] DAAS IR
HUEAF5 R E, 2 PREHR(E Q=0.702 7 X,
KRB B, FIREE $=0.924 9 fRFRE
REEREEGHHS NGERMW . 25 FRTR, 5
TSR TR RA S5 B S0 R
o B2 W A RIS PR B AR I M 2
IR , £ A B SCRR AR BREE M/ INEI R




14 - L RAR A BRI F Seif B T A AT

2026.3

2 XERBESHE

IHEFIK GBI . TS P 152 R 250 =R TE SR
FKER (HA IR AE— LB SRS 15 2k o TN #0 7K
S #1 BB IR #2 Bl #3 B EOKH) 4 4
RRMIEL KL ULEAX BERIFGE 2 (A a5 | R
FE H A o

SCREAIUHT 4 DMRIBMMRNFITAE 1,
3 e PO TR R B A DG B AT Bl T 7 [ P ok
B EKSCIRT T Sk . Tl 2 JREE AR 1 s
BT UIEH, B2 #1 B EK P IE 33 [
mk, P T N S A R A TR EOK S
KIE B HEEEE KRS KR, #R R 28
FRAE KGR AE R AFSR .

MEEA KRBT R FH, K 3 o,
2010—2016 Fix—WrEe , BiE =155 P K
Blla it LR K SOk il AL ge K SCini s Sk
IKSCEEAR i BALTEX — B BeBs MG R, [H] B 52
M 5 At S B TR A 0 5 IR [ 55 e /KRB S A
KBEEMEL A ,2017—2021 4EiX—Fr B H 1

F1 XBREANEREE

®¥  Silhou- -4
7 Label (LLR)d i
2K IR otte (f PN abel ( ) B S )

K 5 BAL s KRB

#OKL 43 0942 2017
AN TR RE R

FEKCGKBE %4

33 0.96 2018 ,
IR & 5 K SRS 5 K B R
#2 5 BT 5 B I B T

) 28 0919 2014
Ui I8 LSS K

#3 B - 0.833 5019 BROKA B
il ' et

I R RS, MR R e IR Z (A Y 7E 4R
B F RSB B EE A R DL K SCA R 55
KB ;2021 EECTERAE TR B LI B SR G, RER
EHE TR EOK SRR DT )
2.4 RERRILSH

A58 B PO Bl B TE) (BOR At R R A —
HHATEIASMEEAR , AERPEANTSE it BT 2 BR R
AR, B P ORI IR A K T . AL SR




MY AR T BOK AR P 4ot 3 T AL T 15 -

#0 AT
#1 3 Wk 3

#2 B

#3 BERH

#7 A g
#8 WoOKTER

3 XA At A 2 E

AT A AR B G R AN K 4 B, 2010—
2016 4F, BN AR PR IRE H Bk
=IE OKCUE B VR R KBS X —A
HAM K SR R BAE TR RIS B AL LR B
W 020172022 4, 2N FEA R 2K,
BEOKHR) B s DT (TR T T
TSR ), HAU AR DT AR A S 5
BRI SRR FORM R R X — NS &
EREOK, S8 HM%EARFER I REAKS K
FIR Eaix, KRG E AR BRSO R
JEFEEHT K SR IIE

Top 18 Key s with the Str Citation Bursts

Keyweoreds Year Strength Begin End 2010 - 2024
AFEEE 2010 475 2010 2013

SHE 2010 088 2010 2015
it 2011 265 2011 2016 psssssecoeo
AITEE 2017 1.0% 2011 2013

ACDEERS 2012 1.05 2012 2018 | scssssmssssstoomoommne

ERER 2012 091 2012 2015

der 2011 244 2014 2020 .. oo
ACTIETE 2014 102 2014 2017 . s
WA 2011 087 2014 2016 s

f=i=31 2010 141 2017 2019

FREWR 2017 1.28 2017 2020

P —
fEEEA 2011 186 2018 2010 e
XEGE 2015 171 2018 2021 S
WEASL 2007 229 2019 2022 [
WEAR 2017 505 2020 2022 S
PR 2012 L8 2020 2021 .
FEFZE 2021 722 2022 2024 J—
PR 2022 092 2022 2024 f—

M4 RIS HE
3 4% iB
Diz FRIPETREBOR AT DO B 2R A 2k 3L

HFE AU T AT Ao SR R R S i
2)2010—2024 45 2K SCHH G 05k 1) it 5%
Pl FEE T TEBAL OO B B B EK
I B 22 A BT siEE T, S TR B S

W R eIk 4 S HRHE
3t M AT, I N BK SR AR A

& UK -Be-SEER I T IR 2 R SRS U

PR, RS 0 B, SE A R R BUR T A -
DRFMFEH G BHAR S EK IR

BRI A5 A AR R EK SC o & SR I T

Ko [N, S50 SEFEZRAE YU E T IR K

JEMIZ A

S & 3Lk

(1] AFRREN AR 35 5 R o3 & B B KRS S 2 WA
BUATT 2K FIE B 4E,2019(4) - 40.

[2] 4%, PRSI, VIGRBE 2R DU o4 BRI B AR
KRB KANE B Ak, 2022(1):1-5.

[3] A=, A Itk SCaAAE R IR TR STz
555 88 J1—— UK R KSR R RKMAR T [J]. S EK
F],2021(24):32-33,38.

[4] Bk, 28, Wi, S LT AN BN IR 2K A 5T i
(]I 2= (B SRBRAAR ) ,2023,51(3): 143-153.

[5] HRBEFRILT CiteSpac FYFEN TAH I HUS 5
BOHTINARI KRR i K2z (RE B4 ,2021(4) :
64-73.

[6] HEaR. FRITIFEXEEA RIS (1) ARZRIT,
2018,39(3):11-15.

[7] XU 08, XMk B R 2K RIS R R -H0).
IKFIE BAK,2021(6):10-15.

—

(REHRE E5H)




