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1.1 FERCRES

2020 4F 8 H 23~28 H et & J Bk vt fr 21 (& 1), REREKEE, HA/KE. HE. pH.
FHERER(NO3-N). WEAHPREE(NO-N). ZEL(NH4-N) TG TEBEIR £ (PO4-P). FERR £5(Si0s-Si). A fR%E.(DO)-
1275 A B (COD) M4 %K a(Chl-a). BAARERRE. 17 2 E GEEEREME) M5 Gl
FYEY W SR rEA IR ARTFEE. EREETREE. pH iR, SR ERE . ZEZ RO ERE . R
FREL AL, BRI 0O ER . ST L k. LRk, BME R AR IR AR A e R
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1.2 HREFE ot
1.2.1 Hof b
25 5T Excel HEAT R BT, LA (/KA BARVEE) Dol s ek 2K B Arcmapl0.2 755 &
e 1) B SRR S GE R E R SRR o ], DB K8 IR R A [ ) AR R 8T SPSS20 FR A%
BTG, MR RERFEIESS M, FHXat &R a IS 7247 Spearman FH <1534 .
1.2.2 ®EERNfEEE
B GEREEHRIAE MALTE Y Morh 5 R AR MO K B B SRR AT Y, AN
lk%%%i%%ig@%ﬁ%%ﬁx
R e NEEFIIEE: LHLE(DIN)=NOs-N+NO,-N+NH4-N; B8 mo/l. 24 e=1 I A E B4,
BEFTEREE E MM ORI, BAR LR 1.
1 KREEFRFER R

Tab.1l Classification standard of water eutrophication

10°

KR W BRI R E T R EEHTR

EEELAAE" E<1 1<E <2 2<E <5 5<E <15 E=15

1.2.3 AN HEE
1 P AT LIS A8 Bt T A BRI 8, A 308:
=COD1+IHN1+IHR_D01
COD, ' DIN, DIP, DO,
X A WAV Y% COD;. DIN;. DIP; #il DO; 4371y COD. DIN. DIP 1 DO HJSZHll{E; COD,s
DIN,- DIP, fil DO, %34l COD. DIN. DIP 1 DO fj# K /K Sl bniEAR, BP—2& /KK Fibr#E(E 2+ 0.24 0.015

A



6 mg/L, HAKDHWE 2.

T2 KRNI GAE SR o bR e

Tab. 2 Classification standard of organic matter pollution in seawater

A TSR ARV
A <0 0 BLIF
0<A <1 1 BT
1<A<2 2 U255 e
2<A <3 3 TR Y
3<A <4 4 o B 5
A>4 5 TG
2 4k
21 B
2.1.1 THLA

Jbif B EZH F K NOs-N. NO,-N. NH,-N #1 DIN Z84b7E 43 %4 0.005~0.289. 0.002~0.047.
0.002~0.222 #1 0.049 mg/L ~0.485 mg/L, X} 318 >4 0.12140.089.0.01140.012.0.078 £0.073 F1 0.210 mg/L
+0.151 mg/L(n=21). 33.3%3i{i; DIN & AL — 2 /Kb #E0.30 mg/L), FLHh 1~2. 7 1 20 53 i i ik
3 G K bR HE(0.40 mg/L) o A7 T 5 IE 75 7 1 20 53547 DIN f2155(0.485 mg/L) (Kl 2). £k 1115 DIN H#s A
) S S B S e, T B e I S e ek P N RN S PN 15 5 7 B B i I 5 1 (0.336
mg/L)(& 2).

2.1.2 HPEGRRR L

Jbig2f B B ZEL B KK PO,-P 254435l (0.006~0.060) mg/L, “F¥ (0.021+0.013) mg/L(n=21). 66.7%
7 PO4-P & &I — 2R /KFR#E(0.015 mg/L), Hrh 1~2, 5. 13 F1 17 ‘Subfr & &k 8 = =Fig/KiniE
(0.030 mg/L). “kiliits PO4-P & Ef i fE AL T-Hs P 347 1(0.060 mg/L), 5 537 784 1(0.043 mg/L) (& 2),
SRR RIUA A RSN . BRI PO,-P mEAL T 10 53, R hERIT R ISEES.
I 55 B 3 38 PO-P s {7 TR & A6 13 5 34457.(0.036 mg/L)F1ZR & 17 5 3fi472.(0.030 mg/L) (] 2).

2.1.3 IR

JbiF2 5 B R 2Kk Sios-Si A4k yuFE (0.114~1.054) mg/L, “F¥J (0.270+0.206) mg/L(n=21). &k
L3 SiO3-Si &5 & IS P [IHE A, Ay 1~3 B AT 25 oAtk i 2 v (J 2) o 78 VA P U 2 Tt 2 2
R Y, R A AL T AL 7(0.308 mg/L) b4z 11(0.300 mg/L) (B 2). TV & SiOs-Si i E AL T
Sy 7530 17 53547.(0.328 mg/L) FIRHBH & 18 S3547.(0.341 mg/L), &5 5T ) 19~21 535547 SiOs-Si [ &5 5 i
RSP

2.1.4 M2 a SIREERE A AT

b B EZELE /KK Chl-a 247G (2.00~6.51) po/L, T (3.07+£1.040) wy/L(n=21). A&
EEA T+ R NOs-N I COD fF& 1E& 040, HREIEI NAEIES 046, KR A Spearman #H ¢ R ER
TEZR ZUFK S 2 a S5 T 2 (Rl A o< . 45 3R B Chl-a 15 COD &3 2%, o R BN 0.475(%
3).

3. M4 a GBI TAH M HT

Tab. 3 Correlation between nutrients and Chlorophyll-a in the surface water of the Beihai Peninsula during summers

| KR

=

B pH NOs-N NO.-N NH4-N DIN PO4-P SiOs-Si DO COD

Chl-a -0.046 -0.082 -0.030 -0.292 0.266 0.014 -0.265 -0.138 0.141- -0.149 0.475*

E: n=21; SREGERE CUD 08 0.05 i, AHSCIERE
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Fig 2 Distribution of inorganic nitrogen concentration (a), reactive phosphate concentration(b), silicate concentration (c), N/P(d), Si/N(e), Si/P(f),
in the surface water of the Beihai Peninsula during summers

eutrophication index(g), and organic pollution index(h)

2.2 EIELEN

bk B B F R 2 KRS TEHEH S & DIN H 7 H NO3s-N(57.56%)>NH,-N(37.15%)>N0,-N(5.29%) .
N/P. Si/N F1 Si/P A4k yu 4 ) A 1.8~32.9. 0.3~4.7 fil 3.0~34.3, XM IMES N 11.8+8.6. 1.7+1.2 il
14.6+7.2(n=21). NIP SN T ER/IAL 7. BARMEAL TR ILAESGAL 5s SIN e B AL T-REFH By 3k £7 18,
B AAB AL T3 J 5 7 20; SifP i s fEAE S 18, SifP BB ERNAL 5. HI4E Justic £ MM H vt R s 44
EIEERRME: N/P<<10, SiIIN>1 3% N [R#]; N/P>22, Si/P>22 5% P [l#; Si/P<<10, SIN<1 3Z Si [R#i,
A BRI A KOS R R IR A R Bl 1. 4~6 Subfr, E AR 8~10 Subfr. TN B



16~17 SHAIRIPH & 18 Sl ¥ 52345 N BRI, (5T A UL 47.6%; 7 53 fIiz 72 21 5307 52 B3 AE P
PRI, 7 9.5%; 13 A1 20 w32 2T LE Si B, 5 9.5%.
2.3 BEFRM

Jbigk BB SR E KA EE RS E [EA L (0.01~18.11), T 1.82+4.10(n=21), =14 18.11
FERRILHE 1 S ubhr, ABIE B IRKF, KEfE 6.17 F1 5.56 4> BI7EEk L 2. 3 Suifr(K 2), NEE
B, BT SWAARIPEEE SR, B 5 S IARI R E E . HA 76,200 RIAEEE
s, KTIUEFR. B EFRUACEIEZR L HS s A s A 1~6) I (Kl 2), EaiE RS
B I f e (b 67 7>8~11) 6
2.4 FHLIG FRL

Jbig kB EERERKIEENIT Y55 A 20EH (-0.43~6.87), T}y 1.85+1.68(n=21). 10 FEuT
(1) 19 53K RAF, Fubhr 6. 8~9. 12, 14, 16 Fil 18 K FHLF4h, Hak 61.9%: 47 52 FIA [FFE A AL
T5Y . Bl KA NG Y E, N EING YK T IRH R (E 2), #EREEAL 1A 2 J& T EEE L,
NS 7 M — (1 S ek k. BE S G R AR U R Rk Ll s s A 3 RNz R A 20 R I

3 Wie

3.1 BRIGEIK

ARSCER IR JZ KA B 75 3RS Eh TS P (R VS A s, 5 BV DIN A1 SiO5-Si St Jf F s, PO4-P
TR, NS RIS 535 19~21 Sub 67 & T8 75 30046 T BAR a3y . A Srgk i
DIN.PO4-P il SiOs-Si 18 0.352.0.034 F1 0.549 mg/L (i 7. 1~4), A%+ 1L 3% 2003 4E~2010 4EHIH 0.102.
0.005 #10.823 mg/L™, DIN 5 PO,-P 43 3410 7 2.5 F1 5.8 £%, SiOs-Si MR/NE 66.7%. % WEE 77 ihi%
SRR Tl X RIS TS TG KN K= IR RS S WUB RN FE ARG, T V] L N L YV e 1
HERIE, FENGREAZSRD, FHEYAE KB R AE Si0s-Si, FEEk LI Si0s-Si 1%k
1201 75 31 5 2% 2 15 7K DIN I PO4-P #5448 43724 0.161 F1 0.018 mg/L (3467 14~17), AHX} 2011 4E~2016
AT ) A M 44 .(0. 121 1 0.004 mg/L)-2AH1 2010 4E~2013 4F 56 4 4% 1] X 24111 (0.048 11 0.004 mg/L)#143
BB 1.5 Rl 4.5 £, J& 3.4 F1 45 £, T ZBEIRAIN KA F B AR A o A S5 DR R 2 e
[22]

AT E ZE DIN ¥R FESIME AN S RN SR X EC S, 10 DINS PO4-P 7ETBIWH 5 W B AR, AL
4 2= DIN F1 SiOa-Si BMEAS TR . B i A7 s 28), Japimi /e e gR dh BBk, BT 9E XN
B ENMEERE RIS ERWEERNEZ —, A TFRKMNEFEZER NI, Masotti 2P
SR R R ST S IR I A ) 7R R P R TR AR S R IR UL R . Ak, AU IS 7R
Eh U A A AR T Y RN 1, AR BRI DIN. PO,-P 1 SiOs-Si ¥ & B{E 20 A1 9.6 1.4
A1 23.7 1%, KITI DIN A 6.9 £, #IA L1335 DIN A1 SiOs-Si ME A3 (1 1.6 At 2 55234, s
A IR RS AT IS T IR R VS R R R AAIRES, AR T BT AL,
R KIS FREh & B AR AR, HATIE EFHEAE, Bk PRSI s A SR R I, KR
RS PRSP R N E
3.2 BIRERAAEN

B IR AL G MR Y R IR A A K R SRR R B R R, T R R R . 2017
SEAG BRI L K BRI 2 T AE PR, (U s . BRMIVE RIS BRI 3 /0 8 S 08 e N PRI, 5 A Sc ik
L1 4~6 SubAIIETE N FREIRAEARTT, (5 5 A AT 47.6%b A0 1 7E N R A 9.5% 51 I 7E P IR HIAFT,
M RFEE T HURFE M 5 22 B AR OE . TI/EH S orh, Sl ab T N BRZRES, BHRE A
IR R L N RIIEIN, PR A KB N PRI BE N . AT A R B0 B i i i 7
FURALSZIELE P PRI, HE BRI AR N BRI SORZIR, AT 5 % Tk A i A K & DINGY, 7F
Wera A KA P IS EP AN A EARTE . BT BN 5 26 K I 2 e PR 2237, 5 At
Ft 16+ 17 SUEAIZIELE N BRI HARSEAIAZE IR ERBRGIAF . 454 IR 2 i DIN IR BBk 24
PR P, PO4P MEESEAMRRF AR, SiOs-Si ik I B R FFM45 T, YO8 N. Si IHFES P AR R



i BT I S R R PE R R P ) N RIEE L. 2011 ELARG, RIS R LS ERAE R “ 0N . 2001
E~2010 4F, JLEFTE 70%3EE A AR LRI e, 2011 fE 2 JE AL TRV T s IR E . 1% g
RN, E IR R A AR, TR TN SRR R AR R A R AE 2010 4FJE B E BRI R 2 — .

2014 FELLK, BRPARFEEMIEALE S Bk, BEFET AL RIEANG, | Rk R ERIE
KRR S B R A I G R, e N R SR O A R A UK R G, IR, B, T E
AR 2249, T 2021 4F 2 H, —3% 6 400 km® 5 KRR O A0\ R s 2 b B s 10, BB I
AR, RORAWAFEE. WITF, BRARTEE A KA AR R B CEN N B R i,
TG K B AN e R b PR, 7 s 2 R IR B SRR TR ] 2 5 35 6
FHRE, AR R AR 2020 4EEZ, 45 BIR ZHHENEIE N IRHI, SN2 BTRT 7S5 R Ib S £ %
HEHE O PETE P BRI — 50> ), BRI RE b ARRE 1 R BRI A B ) OO B R AR
33 HEFRMMEMGE a g ®E

I E B TR 5 RIS, (2015 H EDE RIS BT AR BoR 2015 fE GRS K AR
AT TR, 2016 4F 5 B HEER L HETE N 19 S-S N VS NG & B AL B R AR 2 R Ik L
KRB EEFRAE, ERIGERHT 7 S5 7 A B B E S 77, i BRI A T 308 2R
Ao BRIl R R AR /K P 75 5 B0, R X HE S X E IR ER AN A E R /N e Ak,
JeE AR K E 2 AR, NIRRT B KA TR ERIEFEER, B EE
SYAT BT AR AR 40 YN SRR RHH B RN R 19~21 53k 0 B R, LR E oA TRE, Al RE
FEIE R EAR B K E TR A T AL S & 8 SR KR R

2R a RIFIFEYOCEER N E AR, Hm SRS S Y & Y &80 R oK E 8 5
WL EEAG bR . SAEE e S R — 5, b SR T R H 1994 421 0.94 Lo/l =
2006 4R 1.13 po/LM®, BEE IR SR A SRIAIE Sh TR (KM 2009 4ERZAK A4 a Cik 5.39
Lo/LY0, R a SEREEE T S MR B X RN T 5, SR AR . ARG SRR BRI
SR L AN R URE LR 2 Chl-a R 23 1) /0 A O B BRI P, 0 4 AR E LI Chl-a 5K
HERME R [FEAEE I R, B R e 5K a 5N ERNE MERER 35 2 15 35 1EAR ¢,
SKIEAE A AR B MESLEHRE R E AR, SHAMMN AR EEPY, A d &kl
2¥% a {5 COD WEMK, STHEFRIRFEMTEHFAHIMEANEE . COD HRIEM/KHEH NS &,
LIS 5 ZR AR B 3R KR 4R K a SR BRFRANUE, 28100 58585 v 21 i1
FHIE . HEAFFT, BRI PSFIEN & R B A BB AR I RIRAES KRG MM AES RS, EYRE
Yo, B AR AR . AR B RS AR S XA A WL AR AT R AR A T T R R 2R,
3.4 AHITH

R SR A HIAET AR A K B i\ B B S A . JEBRTS T R 2006 4F
Al 2011 EEAHLITAIEE(A) ZALVEHE 2 5 N-0.7~4.49 F1-1.23~4.49, /KT K IFIFIR S 510 5 93.4% A1
96.4%"%, 2015 A 2016 4 8 7 A {H¥{H 4 71 4-0.30. 0.83, Hih 2016 FE ks MBI B VS e, &L
B AR B e 8 B RIAG g Bk, 1996 A8k LR SZ B LTS Lo N B IR 4 2013 4
~2016 4 A {EN-0.24, FHr 2013 FF I TG G, HAREM KBRS BTG5 4K P, At
SR Z KR A (HIME N 1.85, FFUA 22 5 Y2 RS Yl S (A>1) 5 AT AL ) 61.9%, #ilik. &
LA ST R A I BN 4.18(5 67 1~4) 1448547 7~9) A 1113547 14~17), PEAIdbiE S
WA YIS REME‘S, Sl h™E,

4 ZEi

(1) Abifg Y B E 223K 2 DIN. PO,-P 1 SiOs-Si & & 3{H 4%y 0.210. 0.021 F1 0.270 mg/L. kil
W TR R RIS Y AN, B RIS R 2T, DIN. SiOs-Si W el Fi Y, PO,-P IR R I
B8, TR S I B G R S R R R A TE I AR

(2) Atifg: s NP SI/N FI SifP & & 3{E 73 7l v 11.8. 1.7 A1 14.6, 47.6%i852 1 /£ N [Rl; i
k3 a U5 COD RFEAMNK, HINUEFRRENRTR TGRS, W E A0 5 R 2 KAkt



SR a SR EEFZRAI, bl Ge 5l E YR 2R AR RIASE .

(3) it i s B LR EUME 1.82, BRI R EFRURE i, BN B E R BBINUE

FrRIBIES: EALR 7 ST EEE E IR, R 76. 20 A T IE IR K. AL B i LIS P
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Abstract: In this study, nutrients and water quality conditions closely related to algal blooms, a recent frequent occurrence in the
Beibu Gulf, are investigated. Nutrients and water quality from surface seawater collected in August 2020 from 21 stations across
Tieshan Bay, Yingpan, Weizhou Island, Xieyang Island, and the far west coast of Weizhou Island in the Beihai Peninsula of Beibu
Gulf were analyzed. The eutrophication and organic pollution indexes were used for evaluating the nutrients and water quality. An
average dissolved inorganic nitrogen (DIN) content of 0.210 mg/L, an average PO,—P content of 0.021 mg/L, and an average SiOs-Si
content of 0.270 mg/L in the Beihai Peninsula were calculated. Results showed that the nutrients were decreasing in the Tieshan Bay
from inside to outside, nutrients of DIN and SiO3z-Si in Yingpan first decreased and then increased, and there was an increasing trend
in PO,—P from inshore to offshore. However, no nutrient distribution pattern was observed near the Weizhou Island and at other
offshore stations. Average values of 11.8 for N/P, 1.7 for Si/N, and 14.6 for Si/P in the Beihai Peninsula were calculated, exhibiting
47.6% of the sea areas with potential N limitation, and potential P and Si limitations of 9.5%, each. Chlorophyll-a was only
significantly correlated with chemical oxygen demand, with a correlation coefficient of 0.475. The average eutrophication index was
found to be 1.82 in the Beihai Peninsula, with Tieshan Bay having the most serious eutrophication, from severe eutrophication inside
the port to oligotrophic status outside the port of Tieshan Bay. There was moderate eutrophication in Station 7 located at Yingpan
inshore; in contrast, oligotrophic status was shown by 76.2% of the Beihai Peninsula. The average organic pollution index was
calculated to be 1.85 for the Beihai Peninsula, with good water quality (38.1%) and organic pollution (61.9%) to some extent. Heavy
water pollution, the most serious one, was found only in Tieshan Bay. Generally, there is potential N limitation in the main surface
water of the Beihai Peninsula during summers, and eutrophication and organic pollution in Tieshan Bay and Yingpan are much worse
than those in the other stations. Chlorophyll-a content is affected majorly by organic matter in surface water, which may be related to
the strong degradation of marine microorganisms. This study will provide basic data for marine environmental protection and
harmful algal blooms management in the Beibu Gulf region.
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