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Fig. 1

The coastal rivers in the Guangxi Beibu Gulf and the sampling stations
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Fig. 2 Monthly average runoff of Fangcheng River, Maoling
River, Qinjiang River, Nanliu River and Dafeng River in 2018
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Fig. 3 Seasonal variations of salinity in the rivers

of Beibu Gulf
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Fig. 4 Seasonal variations of nutrient concentration in the five rivers of Beibu Gulf
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Fig. 5 Seasonal variations of TP and TN concentration in the five rivers of Beibu Gulf

FrER VR BB Y, SR, A R K AR Ui B A T
TR, BT OR RS Fr i ] e 2
FUIZI ] i TR AR, ARl R Rl L i s e
15 Ze 1 R E AT 30 T A o T I R R X A
R, BRI AR AR I DX S A A Tll o ol A nk i A=
15K o BRI, AR VLA Tl & K | AR I 5 K Rl
JK 7 % B 7K HE TR I g TR A S e YR, 2
IR, 32U 3 A T S Y B2 ), B R R ORI AT RE
A 22 5, 491 40 PO I NH; = 2K 5 T Tl 2 /KRR i
1571, TTNO, 3 ZE R T 3k i 3t A 0 A A FHT A O 4
T TG G, SR oA), NHORY &5 4 0y FRBAIR, %
IS8 IR AR n] RESR IR T A TAR R, WAt 7K S5 1 1
B4 B b, Al RS AR IS TS ACRIEA & o FKIFE &
AN Bl (44 S, 2 ot 300 DA i fe P A 25 A AE R

FECE SR T R R R AR, Aok
P T K T T A v, A T NHG R s B AN, L
T IR 300 ey e JRE ) A T 0 X NG % RS A P 55, T ke
NO,FINOL ) W Bff 452 /1N, 5 EUNH 5 DIN F b 51l B 1)
AR B, Aili /K S 0T /0N | B W MR SR AR MK IR A2
65 R B3 A W 005 P AR, i BINHG Y DIN L4514 e
Fhis 1, KIS, BT R IS VT PO IR FE 1 5
{EL, AT AE -5 1% X TOlb 35 3 A 5 o By 380 9 7R b
T, BV BT ST A0 55 08 V3 3 T A AR WAL T, 32 IX B
(¥ Tl % 20 g B R PO, ik B e 1 A
KU IR, BT AR H BENOL e JE v i, nl fE 5%
DX IR 58 1) Tl 35 Bl AT 56 o I ARk, KRBT Tl
AFEGCM, Tl 3% 3l 5 e 8 28 5 3O R IR 75
T 381 DIN AR 45 e G far 9. o, NOSHR BE B g {1



1238 95 FFal A% AU R AR U 5 3R 8 A9 20 A1 4 A K AT HEF 5 97

W AT RE 5 B W it AR A O, R K AR AR B AR R B T A
F A Ak ) R 4 T BN MR B iy 220, (AT i —
AHTE

33 LtEAEAREFRRNEGES

IO A= NS4 h i Ay (1
F,=Cx0, QD)

K, FoOREFRER A 5 C R E IR O, i
WA . T RIXIT. D04 3 37 Fl D05 457 437 T ]
3 B 3¢ e DI, 3200 9% AT 3R Bl DO1-
DO3 3 {7 1) P ¥ (EL, At IRT 3 A 45 3 57 1) F 2341
J VG A F T AT I A [ B 04 A S R R AR AT B
UL 1. 20184F, B3 VL, IR VL VL. RIIL A
TV ) A 0 VA T VA SR A 1 Ul 40
1014 607 t F147 929 t, H:rp DIN (5§ A& 1Y 77%, PO, 5
SR 40%. TFE KT I A B SRR I 2 T A
A D), FRBH A BA . B8 . DIN fPO; 4>
Wil 5 AR 86%. 83%. 92% Fl 76%. F /K, WML
B AR AT R, AL S . DIN PO 43
2 I 3 RO A 0 47%. 36%. 54% Fl 23%. i
AR, A B VL A AR D e A K, (EER A VRT O fh F
FRER VR B R, A K BN, Rk SR
LA S FTPOL A A Vi 3 I i e, LU B VL, 4K
T A TR TR R XTI (4 TR 3 2 541K ; DIN AT 3
e AT, R R BT . S VTR B T, K
SIANE ) INN AN ST 5 (A e AR ) 8 i S

43T UL ) SR AR AT AL A G . 5 2014 4R AR I
CEA. K. DIN FIPO, iy A3 43 1R 66 322.97 t,
352826 t, 32380.56 t Al 1639.22 t) 2, 2018 4 Ik 3 125
T 0 3 R AN B E TR, B AL BBk DIN
FIPOY [ A I3 Bt HE 2014 4F 2t — B0 g Bl
FHACRE 2B Pk & R, W A KRS R E
A 0 G ORI N oY s E @ B
DAL T R R XU 10 452 X, i 10 e K 3 4
T 4 UK bR E R0, B, b T IR
FRER U B S AT 38 1 W T i TR R G I v K
REEFRMIMEMEZEHNE,
34 JLEPEARBMANEFRRINEBES RSN
JEFEBVE AU AT R I A AR | AR B IRERN
5 Ak 5 2% DX S8 U T 9 A O T 2 AR R A O M R
Qg5 1821 B VS T YA S A %) S ) 8 30 VA R
AIREE . NORP 2 PE 0 U 3K 0T IR B 19 T B AR AR,
T AF R o TR BE T G W) 4 2 ) T T PR AR A, DIN %
R E W L, S ECER S L R K A AR e T
7R, TSV VA AR K A B A PR R 0, AT 3
2 UL o 1 2 T PR AR A OB SRR ik = R A A 1Y 22
S, 2 3 R U SR AR S A R A R A PR R
ABEGE Y, R B (N/P) R F DIN FIPOL 115, W&l 6
i, B T R KB SR8 VT N/P (B (8.1) AR Ak, Hifth
)3 B N/P B A0 B B % T Redfield { (16), Jf H, &
[ B 309 N/ {22 5 B S, b K AR VT . R AN e 9

F1 LMESKFARTCEAHAEFRMONEEE

Table 1 Nutrient flux into Beibu Gulf through five rivers during the flood season and dry season

R0 m? DIN/t NH;/t NO3/t NO;/t PO/t TN/t TP/t
ik B 9T 70.45 11783 6527 314 4942 616 18 669 2018
BRI 147.54 12 900 2031 270 10 598 3531 21 000 4372
BRI 71.77 19 065 4 660 493 13911 333 26 364 660
BRI 282.34 14277 8414 885 4979 58 65 409 941
TR 44.18 5361 623 2869 118 11 340 289
it 616.28 63 385 23 501 2584 37299 4656 142 781 8281
FIKI BT 471.8 39136 10 733 613 27789 1132 43335 2949
BRI 738.44 49 820 19027 3151 27 642 3225 111 160 6720
BRI 527.56 57873 9760 13 629 34 485 2427 116 239 5451
BRI 1 .802.02 387 807 91 603 3075 293129 3370 411 461 14350
TR 515.77 181914 30121 1188 150 605 4298 189 631 10178
it 4055.59 716 550 161 244 21 656 533 650 14 451 871 826 39 648
it 4671.87 779 934 184 745 24241 570 949 19108 1014 607 47929
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Distribution characteristics and fluxes of nutrients
in the rivers of the Beibu Gulf

Lao Qibin L2 Liu Guogiang ! Shen Youli', Su Qizhong ' Gao Jingsongz, Chen Fajin3

(1. Marine Environmental Monitoring Centre of Beihai, State Oceanic Administration, Beihai 536000, China; 2. Key Laboratory of Environ-
mental Change and Resource Use in Beibu Gulf, Ministry of Education, Nanning Normal University, Nanning 530001, China; 3. Guang-
dong Province Key Laboratory for Coastal Ocean Variation and Disaster Prediction, Guangdong Ocean University, Zhanjiang 524088,
China)

Abstract: Observations were carried out at Nanliu River, Dafeng River, Qinjiang River, Maoling River and
Fangcheng River in the Beibu Gulf to analyze the distribution characteristics and fluxes of nutrient in February (dry
season) and August (flood season) 2018. The results showed that significantly variations of nutrient concentration
were observed, and the nutrient concentrations in the Fangcheng River, Maoling River and Qinjiang River in the
dry season were higher than that in the flood season, while the nutrient concentrations in the Dafeng River and Nan-
liu River in the flood season were higher than that in the dry season. Nitrate (NO;) was the predominant species of
dissolved inorganic nitrogen (DIN) during the flood season, while the NH; content in the Fangcheng River and
Dafeng River increased during the dry season. Based on the runoff data and nutrient concentration, the fluxes of ni-
trogen and phosphorus into the Beibu Gulf were calculated to be 1 014 607 tons and 47 929 tons respectively in
2018, of which DIN accounted for 77% of total nitrogen and PO;” accounted for 40% of total phosphorus. During
the flood river, higher nutrient fluxes were found in the Nanliu River, followed by Dafeng River, Fangcheng River,
Maoling River and Qinjiang River. While in the dry season, the flux of nutrients from rivers to the coastal gulf
changed significantly due to the influence of regional pollution. Compared with the historical data, the fluxes of nu-
trient into the coastal gulf increased significantly, which may be responsible for the increase of water eutrophica-
tion in the coastal Beibu Gulf. High and different terrestrial inputs transported by the rivers in northern Beibu Gulf

may lead to an extensive impact on the ecological system of the Beibu Gulf.

Key words: nutrients; nutrient fluxes; river; Beibu Gulf
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