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Abstract

The analysis of water quality in seaward rivers holds significant implications for Guangdong Prov-
ince in managing coastal marine water quality and achieving coordinated socio-economic and eco-
logical development. This study examined 27 monitoring sections along coastal rivers in Guangdong,
utilizing water quality monitoring data spanning 2016~2020 to investigate temporal variations and
driving factors of fluvial water quality dynamics. The results revealed that water quality in Guang-
dong Province’s coastal rivers exhibited a trend of initial deterioration followed by improvement
over the five-year study period. Notably, the majority of non-compliant sections for key water qual-
ity parameters were concentrated during the months of April-June and October-December. Among
the coastal rivers in Guangdong, the Lianjiang River was identified as the most severely polluted,
with the Shenzhen River, Dan’ao River, and Zhaigang River also showing significant pollution levels.
The primary pollutants in these rivers were NHs-N and TP. The analysis identified precipitation and
temperature as indirect drivers of river water quality within natural factors, while socioeconomic
indicators including the proportion of primary industries, industrial wastewater discharge, domes-
tic sewage emissions, agrochemical application rates, and municipal wastewater treatment effi-
ciency demonstrated statistically significant correlations (p < 0.05) with aquatic quality parameters.
These findings provide critical insights for evaluating coastal environmental governance efficacy in
Guangdong Province and formulating targeted management strategies for marine-terrestrial coor-
dination.
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Figure 1. Location map of monitoring sections for coastal rivers of Guangdong Province
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Table 1. Statistics on the proportion of excessive cross sections of coastal rivers of Guangdong Province from 2016 to 2020

%= 1. 2016~2020 &I FHE NS RBARET mE L f1 51t

FRE MEEAI(CODMY)  ETHAE(BOD)  HA(NHaN) A E(COD) BWE(TP)  #i#EA(DO)

2016 11.42% 12.04% 17.59% 11.73% 16.98% 17.59%
2017 11.42% 14.51% 16.98% 16.05% 23.15% 20.06%
2018 34.5% 14.51% 22.22% 16.90% 18.21% 25.00%
2019 37.6% 28.71% 34.87% 16.18% 15.76% 22.42%
2020 12.24% 16.57% 41.77% 27.16% 10.78% 16.28%
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40% . F2FETS YL 5 EL U S R A, & 2020 fEik BIRRARAE 40%. bR AKRIA 355 K HEROT
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Figure 2. Changes in the proportion of pollution caused by coastal rivers of Guangdong Province

from 2016 to 2020
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Figure 3. The frequency of occurrence of severe and heavily polluted sections of coastal rivers
of Guangdong Province
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TR R[27], TR E FKIRBm B OL T, K RVE A S BEUIS, SR AR Eo8n. 4k
KE, SRR B W B R I S AR S, REAZ NHs-N F1 COD #ahREEEECK, 17 CODmns
BOD H1 TP [ ANl fE AR /N o NH3-N AR W IH 207 5~7 A sk shBoR, Rl 6 A, i@bs
MR Z, BERIZH TR, B2 10 A EXR BT, COD #Frrim N BiE 3 7 54, sl P 12
A@ A, FNEEEEKES, HPE 2 KRR, £ 3~10 A% THaRE. ik, ALEHE
NIRRT R, EF4~6 H)RIKAZ(10~12 )bl e e, BRER_ E L ARR 251
it -

AR NS YRR B o LU AR B A S5 SRR B (L 5), AETHII(L0~IRAE 3 H)i[itis Yere
HGEHIA4~9 H)Fha. SN E 5 Yeim i b LR R EIRES, E 3 BRI K (11%), "EES 1%
BHRIGITERA L, KEMAE AR AGFALIE S BCE IR IR &, KRR EE TR NE[28]. 9. 10 AKX
T HL G YT, AE R S Y o5 O R KA 15%, X TTRERE T I RS A MR EHR, KE

DOI: 10.12677/aep.2025.154074 645 IR AT


https://doi.org/10.12677/aep.2025.154074

MR 4%

SKARIAIR, 5 AN, B K AR 22 [29] o o BT LIl int o Ll 23 s o, 76 5 A i ik E)
KAE 41%. BRPETS QLR o LU 2 el JE 3K, S MEHILE 5 H (41%).
60 -
55

50

Wi (A

T
L
(=}

1

.

—
wl
1

10'I‘I'I'I'I'I'I'I'I'I'I'I'I
1A 2A 38 44 54 64 7A 8A 9A 108 114124 A
— BRE— SR EUHEE— "5 — HWEREE— B

Figure 4. The number of sections in Guangdong Province that exceed the main pollution indicators
of coastal rivers within the year
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Figure 5. Annual changes in the proportion of pollution in coastal rivers of Guangdong Province
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Figure 6. The frequency of occurrence of severe and heavily polluted sections of coastal rivers
of Guangdong Province within the year
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Figure 7. Based on the clustering analysis results of the cross-section system of coastal
rivers of Guangdong Province
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Figure 8. Multi-year average comprehensive pollution index difference chart of each section
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Table 2. Correlation analysis results between various water quality indicators and natural factors

2. BKFHRRES BRERBRMSTER

fabw i H il Rk 5
i Pearson #8514 0.776 -0.859*
T i#E(DO) -
S e eeil)) 0.123 0.046
o Pearson A %1k -0.873* 0.111
=1 R R A 46 4 (CODwn)
352 1 XU 0.048 0.859
Pearson AH %1% —0.765 0.644
A4k T 4 5 (BOD)
S35 MR 0.132 0.241
AR Pearson A&k -0.493 -0.244
(NHs-N) S35 MR 0.398 0.693
T EE Pearson #8514 -0.892* 0.491
(CoD) SoE e eeil)) 0.042 0.401
S Pearson A< 0.255 -0.679
(TP) SE e eeil)) 0.679 0.208
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Table 3. Correlation analysis results between various water quality indicators and the three industries

F 3. BIKBHBIRS RO IRER ¢

Ei=2an ByE| F—ralk it iy /o F=E A
i Pearson A< 1k 0.997** 0.075 -0.190
i % (DO) -
3 P (R 0.004 0.904 0.759
o 5 Pearson #f <t -0.545 0.408 -0.340
fEf £ R £ 4 2 (CODwn) —
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(NH3-N) 2 P (R 0.880 0.360 0.379
T EE Pearson A% -0.681 -0.222 0.298
(COD) S U] 0.206 0.719 0.626
Js¥i Pearson <1 0.695 -0.167 0.080
(TP) S35 MR 0.193 0.788 0.898

M AR R 5 %K AR Pearson AHSGHE 7 A 45 R U0 4. TV ER/KHEUR 5 Bk DO Z A1) 5 1
RAR IR R, RREN TR B2, SEMRZHRYIb, mEE. LREK. Al
TGas, X2 K NHe-N BOD “5/K SR bn & ST s A0S K HRCE: . S KAk
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ROt IRUK RS R RN & & BRI &S —F IR a Uk R, HP IR 25t
15 DO RREMHAR, 5 CODmrn BOD. COD iX 3 Wit 2 IEAHR KR, HARE.

Table 4. Correlation analysis results between various water quality indicators and socio-economic factors

A4 BIKEHERSHSEFEZRHEXESER®

fabr i H Tl KA E ARG KHRE KR R 2 &
n Pearson 5k -0.093 0.527 0.957** -0.903*
T R4(DO) —
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e Pearson #5514 0.641 -0.013 -0.564 0.678
R L R £14 £ (CODwn) -
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