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Analysis of research hotspots and trends in groundwater
nitrate contamination

LIU Yulian'*, LI Jie"?, JIANG Ying?, JIAO Xuan'?, XIE Yuxi'?
(1. College of Water Sciences, Beijing Normal University, Beijing 100875, China; 2. Engineering Research
Center of Groundwater Pollution Control and Remediation, Ministry of Education, Beijing 100875, China)

Abstract: Groundwater nitrate contamination is a worldwide water environment problem with few phased
summaries in this field. Here, 14 407 articles were selected from the Web of Science database for the years
1968—2022 to analyze the development trends and current hotspots in the field of groundwater nitrate
contamination research with bibliometric visualization analysis software (VOS viewer). The results showed that:
(1) The number of relevant publications has been exponentially increasing. The published journals are mainly
related to environmental science and water resources, indicating an important role in this field. (2) The results
from the publication institutions and funding institutions show that more than half of the total number of articles

from the top ten publication institutions and funding institutions are from the United States and China. (3) The
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main issues in groundwater nitrate contamination research can be summarized as four subsets: source tracing,

migration and transformation mechanisms, pollution remediation, and risk assessment. Among them, pollution

remediation has the most keywords, demonstrating the importance of this research area. (4) From 1990 to 2014,

the research hotspots in groundwater nitrate research were mainly focused on source tracing and migration and

transformation mechanisms. Specifically, the main topic was the identification of nitrate pollution sources during

the stage from 1990 to 1998, while the focus shifted to the methods for identifying nitrate pollution sources from

1999 to 2014, with isotopes and models being particularly effective. For the recent stage from 2015 to 2022, the

research hotspots have shifted to risk assessment. The bibliometric analysis results in the field of groundwater

nitrate pollution can provide some reference for the direction of this field.

Keywords: groundwater; nitrate pollution; bibliometrics; VOS viewer; Web of Science
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Fig.1 Flow chart of bibliometric analysis of groundwater nitrate contamination
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transformation mechanisms; red: pollution remediation; blue: risk assessment)
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ISR R EE FE RS R N, BT
FEAE — ) B, L S R SRS AL 2 BR A IR AR i o R
T L A LB, A7 AE A i . (8] WSOR) P 2o i
T PRY e S5 [
3.4 XU IEA

e — A W 8 AT DL 9 2 KU RAG .
K i 2 R B I T F HE RS R B 1S I, ] RE S e 26
fa e, AN T BE AT R 5 e o0 #3875 B3R A7 K
52 I R SO -y W O S e S s Sy T S S ]
(water quality assessment)”“}li | 7K i #& (groundwater
quality) XU PEA (risk assessment) ”fi i XU [5; (health
risk) 745 S B 1) i B T BB R KA R £ 75 Gk XU PE AL Y
HEEMRNE: — 2 H T AR BT PR, 2 it Fe U
PR o MR KK BRSO ), Hu 889 3 it iz 13 il
v FLAK Y RIS B v B 326 BE 0 B, X YT g S ot R
St T K FEAT K BT P, 45 R R W R KA R £h s g
FE R TR B IX 2 T R K R R AR AT it

R UE A ALY . Capri SE9 7E 2 KR 4 AN 8 5 A H
A e E R R R 2R () IPNOA J7ik, #iE THL T
KAV R R 1 A3 A1, A5 SR R P AT R s AR AR LT
KA R 6 75 G FK SCHLBR A 22 FE PR 28 4k o it e X
B VR4 7 1], Zhang 554 SR F N A £t B XU T A5 764
PEA v BT T Ui A 1 HE XM T KAl R AR 9 (AR i
JRE AU , 5 5 7, X6 2 e e 2L 0 0 A e g R XL
BT 10 ~ 16 ZAER LA 16 %7 DL F L A At e XU -
Su SE W fiff B 58 [ PR R AR JR T & i O 25 1k 45 5 AR B
s ) ft R DXL A 8 0 A 7 i R ROV B2 4 AT, B T BiF
G DX AR b 775 7K HE DA R A58 R ) At R XU, T 40 T 45 7K
VRE DX JRUBS AR XT3 /DN o R S DA b T 7KK BT 5 M
e IR 2 e 37 Ml 7K V5 Y PR AR R AN T s ) T B
3.2 WFITHGN

Bk B R & 8 i e e s I, i T
1990 4F i SCHR B /D, $ROG OGS R AN B &, PR AR
SN 1990 4EZJF U7 HT . 25— BBz 1990—1998 4,
W E 5Ca) o, S5 TR BT Rk BE A = 14 2« 1 39 (soil) 7,
32 Tk O B ) R < 4 3 (soil) 77K 9% U (water) ”
“firf B2 ¥k 75 4% (nitrate contaminate)”“Z( ik & (nitrogen
leaching) 4% 2} (pesticide ) "tk T (fertilizer) B Fh (til-
lage) "5 K2 J@ TR 380, 7R BRI & BT, K
Sfifi FHRUIE, 14058 FEI7E 1965—1982 4F () 17 4E 1A, 434
iy A it P 2 DA 73.9 kg/hm? 38 /11151 198.3 kg/hm? B,
T A 5 R e v R SC R AR SE T RUIE A R R UL RS
ST LR VG EE IR H X A A B, o AEE
25 R =2 2 S TR R KRS R Eh s G
BRI, 22 T R 28 G P Al R 3R 12 78 S AL WL EE, PR It
B R AL LI SR 2 1Y)« S fi 4k (denitrification) ™ B)) J] %
(dynamic ) & 8 1] T ik 8t AH X 458

55 BBt 1999—2006 AEFI5E = BBt 2007—2014 4F,
i 5(b) (c) s, S8 ] B AR BTk B L3 57, FoE
() RS T AR TR AEWTR S AT R e A LR L, (EE AR
FU2s — B Be it s NS T 5678, 58 i BeAe i i 5 i
7% e AL BIL B rh BT R R A R 9 OC B 3] A < FR K (forest) ”
“ LS (floodplain) 55 W (landscape) & Ji ( gra-
ssland) ¥ ¥ °F- JiiL ( coastal plain) i 3#b (wetland ) 5%,
X 1t B B 2 2 — B B A FH M i R k75 e ok TR e AL
MY RA B, 2 F AT 5 B BT AR AR R AN IR T B T 25 7Y
ST RSB TS ok IR S LR R R AL AL . 5B
= Fir Bt <“[R] 37 2% 43 1 (isotope fractionation) 4= 4 1 Bk
Ak 2 (biogeochemistry ) 7 EE 254347 ( cluster analysis ) ”*f&
A (modeling ) 45 = o1 ik B OC #17) o] LA i T i R
kR B A Z ootk R 22, [ R B R AR 401
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SEHORTE M 5 B B 22 A ok

55 DU B B 2015—2022 4%, 4018 5(d) fr 7w, STk
AR Y DGR ) 80% Ja T IRV DA 3, ok AR dE ik
— A 15 B RIS PEAG 2 MR KA B RO B R I B A L
T H., Hor<sK B4 (water quality assessment)” 5 £
1) DT R B A ey, HE RO fidt BRE XU (health risk) 7, 5 3¢
e ) S B 43 B b GRS DAL S LAY 2 S B O ) —
B, BN, Teng SEM FEF bR 7K X s 2 5 19 1 55 14 2%
8, 42 T U R -2 AR - I N AR AR 1 b T K i R R K
W T 16 55 PF U BT RE SR, AR E T T 2K PR U DA
B R G, IR TR IE b Zm% 1 X i 55 Pk P 45
R 55, X R 5 S E H T KA R 15 Y E oY G
e H L RTE T ]

4 it

(1) H 1968 4FELISK, Hi N /K ilFRER TG Y 58 2 T
PR & R B B, & Sk B B[] 119 e S LA AR B K
SR e S ) FE A T AR R R R S R ROK BRI

(2)F% HILAE A SC i A3 4 ¢ BB L GE 1, AT 10 7
KL R 80% AT CEYH A TR EMFE, U
A S [ RN o AR R KR R kT Y BIF 5 A A T
AT

(3) el m) e 0 [ 45 SRR WY, M T K R $h T
AF 58 Ak 1) = BEAF 58 N 00 B 4 4> 08 W E
FEEEACHLIE | ¥5 Y18 2 R PEAG

(4) B 0] 1) I8 5 43 H7 S 7R , 1990—2014 4EAF 5%
I AGE FEAEWIR SRR, R B ERNES
JIT X 51 1990—1998 4% T T il iR £k V5 e U 1) 15 51
1999—2014 4F-fill 7 T fiFf {2 £ 75 42 5 51 7 vk i iF 5,
Herp Rl 2 AR 7 VR o A R IEAE AR (2015—
2022 4F) BF 7T A H A XU AL, 5 B 2 7 G T KU 1T
A 7712 W AR Ak LA B b 7K MG 555 14 IXURS: 1T G XU /)
HES .
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