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Chl a/pg
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4 8 A7 H-8 A 28 Hi%#x 1# Chl ¢,DO,pH T4k

8 H 7 H-13 H, X5 Zs 52 8 5 Z i
— A RGBS E UTE 8 H 8 HABKEE
W, HBEFR A 31 mm, 3 () 5 0 A 1 S 4R 3T
K SOK BB A RUE o ATREET COD Z A
MR RaE, Hoh,coD H ARG R 7.39~
7.69 mg/L, A HHMEAMAE KR 0.12 ~0.31 mg/
L, MBS TG H Y 0.12~0.24 mg/L; S A S AL A X
R, HEEAALIEE A 7.44~11.61 mg/L. ARYEFE
o W AR, AR T — ] N AT A 11 A
BOKIR . SRR, UK ARRRE .8 10
H-13 H W80T g3z B/ NI AR 520, 4¢3 a
WA THiE e 15.5 we/L, B AR 4 AN pH L
BRI SN, HEAEH 6.00 mg/L T % 8.07 mg/L,
pH WM 7.90 2247+ 2 8.08,

8 H 14 HIFUGR, 52 & KU BEFS A1 BBl A i 5
FEMI 23S, 14 H Y RFEM SEIA %] 104.71 mm,15 H
W TR AR R, A% 136.77 mm, HZXRE%
Wi, 3T RV IOXTR B 0R s A 14 BT IR, A1 R
ESTintas A/ RN (o NN AR B T 2 G
T FEA—, COD = EURLEBE A W B s, A
A FaE . 8 H 14 A COD BgA T ,15 A~16 H
MR MEF =, HIE 0355 15.12 me/L Al 15.83
mg/L, HIEMIRTY 2 7%, KA HHEHRES H 15
HA 16 HikF i, 435000 2.36 mg/L Fil 1.14 mg/L,
8 H 15 H HYJE AT 7 504 1,8 H 16 H
B3 (I (B Bivy=i R IS N N - A S )
ZeTE,8 H 14 H-8 A 21 H,1 AN HIHEF &
% 0.73 mg/L, MR HEI(8 H 13 H) HBMEW
3518, BAEA R S ALK TS 52 R EOR 8
A 14 H-19 B, B/t B8 5 K Z i i h
AL, 8 H 20 HE 21 H, AT, % 8 A
19 HEFEAL 2.50 mg/L Z )5, & 8 1 24 H—EHIRTF

FRAE AR M B, 4R3I IR A ER 2 A 8
H 14 HIFGRFFEEREAL, SREM TR —2, =
8 H 16 H K HHMEEZ S H 13 HIEfK2 C, £ 8
H 20 H/KIRHEAL,8 A 21 HAFHKIRKE IEH
ERARE, (HEZERE, KIRWHERRTE 27 CL
A AT i 2 KR 2 TR 32 BN S
R IR A AR, ERREAE 3 d YA 32.5 BEAIR % 30
A7 ,8 H 20 HESA T, Z S MORFrRE . 8 H 14
H-15 H , AW g, 43 a 5 A pH
WA BBl s KR I 2 d, AR SR AR Ak, Vg 3
RS, 8 A 18 Hit4E a FFATHE, WA
M pH B THE, &8 A 22 HikFgfl, MK a
s 40.3 we/L, [F)— B ()7 8O pH 35 3l
L4350 13.81 mg/L #18.46, 8 A 18 H-23 H,
M2 2 a pH FIA R 2503 9.8 pe/L.8.17
1 8.80 mg/Lo &4k WA , T A 1A
AR BRI BAIG , WE SR X St i SR i R
T8 H 21 HikFfewy, MH4kE a W 8 J] 21 HIF
LREE I B TR, IR T 8 A 22 HikBlE(E, 5
ST R I R — 3K
222 FHE 2 FeiFAT 24 HAETAL RN 24
WG EZOK IS HEAE L ULIE 5, 17 bR 2#
WG E2OK B SECE Lk 6. 8 H 7 H-13
H o, XU 5 28 5 0 T I 2 i — ], R T AT
1 R &R v 3l /K SOK BT Rt B e . AT
COD R AL BEECH R E . Horfr,cOD H#J{EAR L
LN 5.67~6.60 mg/L, HAE HHEAIEE N
1.25~1.62 mg/L, SBEAELIEHEA 0.51~0.63 mg/L;
QAR HIEZEEN 0.16~0.48
mg/Lo ARAE VAR WIS | AU R — ], Il A
T SR IR ER R A BRI T 32,
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B 6 8HA7H-8A 28 HiZ#xr 2# MK REIET K
WK R RE,8 H 9 H-10 H , ¥ ] GEZ 2/
B TR , 4R R a AT THE, s Eoh 14.3
pe/L, IR pH A R sh, WA A
5.80 mg/L THE & 7.76 mg/L,pH WM 7.9 £ 4 T+
% 8.08,

KM AN KRS58 A 14 HEMLAK,
M8 115 HIFGREA I &, AT I g 3k v £
WA 8 H 14 HIFIRII AL, A H & KBS 4L
A A —, H5 A8 OB F, oD J A
TR BT S B ERRAL, B NS T,
SRS A TR SRR, 8 H 14 H COD B¢ A
FHE,8 H 15 H-16 HWKIEF &, HIESE
2| 7.94 mg/L Fl 8.70 mg/L, H2iL KRB RTAHY 1.5 1% .
AR 8 A 15 HIFnTaEr, HIEMER & 8 H
16 HAI 17 H, 400k %] 1.11 mg/L F1 1.05 mg/L,8
H 16 H H¥EARTHIN 3.5 504 1,8 H 18 H i
EEAR,8 H 19 H-26 H 2815 R A% 28 XU 0 i vk JiE
K- AR ARXT /N, 8 H 15 H-16 H, H¥{H
B 14 HEATE, M 0.49 mg/L F1EE 0.60 mg/L,
R AR R I KU A — ) B Y e (6,8 17 H-
24 H, HEHZEFRE 0.41 mg/L. BAZILHE
/N8 H 15 H-16 H, BEMATHE, HIEK 14
HIH5 0.33 mg/L, ZJ5 WH e, 16 H-24 H, H
PIEAALIEFIAE 1.57~1.83 mg/L Z[A],

HRAE V7 Wt 1S3 T KR AN B 8
A 14 HIFIRFFEREAR, KR AR Lt 72 57245 14 41
o, XA ek E B B EREREy 2 ¢, HE 8
A, KRR HRTE 27 CZeAq B ER B IR A R,
H ¥ EREIRE R 6 2247, SC A B ARRE 2 26 LLT
8 1 14 H-17 H ,M-EtZ a YHAR, B4 pH B
AFtE, BFAGEREAK, 5 1# AR A

A, KU )5 2 d, il 52 2 R 52 m .8 H 18
HI2RE a FFUG T, 4R pH B Z T, 2 8
H 22 HiEFNEME, 4K a ik El 36.8 pe/L, [F]
— s (RIS A SEURT pHL 38 B i =i 8, 433120 18.08 mg/
LF18.69, 8 ] 18 H-23 H ,H4¢2 a.pH FIVEFHA
SEIE M 5.9 we/L.8.24 F19.37 mg/L, 4% a
EARMET 14 IEbR AR UR pH B, S A R
il WA , B TSR A T CoD AR V2 A
BT S WA, T A S 80T AR R
Wi E SRR PN AT R, th FREEA IR,
SEOA AT R IR R

223 FHE3# FeiF AR 34 BB LA AU, 3#
W FTHT G £ 2K S EEAR L WA 7, W bR 2#
REATHG E2 KIS HEILE 8, 8 H 7 H-13
H, X2 2 i 2 ji— &, & B
il AV SCHR s A e s AR AROR K, AR i S Az
BN B . AT COD ALV 2AR LA
wiE 8 H 9 HHMA BT &, Z/EJLHW X g
FEA%, Hirpr,COD H {HZSEM Y 3.69~5.39 mg/L,
MAHBEAEIE RN 1.19~1.37 mg/L, RBEAE(L
T 0.07~0.15 mg/L; A A ZARXTEK, H A
ARALTEFE A 0.011~0.13 mg/Lo A PEAR W I A H
AT — A, & B AR UK IR R
IR 28 i TR AR/ NIARIRE , &R K
BB HAER R, MaE a HIEBIEE N
2.53~12.54 ng/L, HfA H ¥ HARIERY 5.75~
8.02 mg/L,pH H ¥R fLEF 7.93~8.16,

LR EIEHKTETSE 8 H 14 HAZAK,
M8 15 HIFIG IR T, AT il i i ok i
M8 J1 14 HIFLREA AL FR A 8 H 18 HIF
IRREAR. A H S KSR BEA—, H5H
PN A AR AR, COD B Je i BT s
B EREAR; AR NS T s & A/ DR R R
o ,5 d I FIRKIEF R . 8 J1 14 H COD WAy
FhiEr, 15 H-16 HWRIEF-S, HB3E 7 515k %)
6.33 mg/L f1 7.92 mg/L,, FNFEMATTHY 2.14 5,17
H % 18 H B IR, Z 5 MR R R OK T . A
15 HF1 16 H HIS{E53 4124 0.12 mg/L #1 0.17 mg/L,
KRR 2 52 1,17 H B E RS, 2Rt
GBI PR, B A 15 HITAZE T,
21 H H ¥R B, 0 1.74 mg/L, 5 R Al
FHE T 30%., HAEAES H 15 H-16 HWAE T, 16
H HIME N 0.12 mg/L, A I KU 8 i — J8 A e e
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8 8 A 7 H-8 A 28 BiF#r 3# MNKREIFET

HRE AR W ECE , APk IR 8 H 14
H I WA FELRREAR, ZKIRAR Tt Fe 5 FLA S AH 01
Ref gt AR . h B AR Ak S5 HAL PRI
[, N 8 J1 18 HAFFUARREAR, H IEREIRL R 5, 55
IME AR R 1621, 8 1 14 H , SZKEMRZ0 , 4%
% a DERR, AR pH WFEZ &K, HZE 8 H
17 H B REFE RO o 5 AP NE AR R, XU
TR 2 d, b IR AZ 20 AR, 8
A 18 Hit&t % o FFR TR, WS pH FiZ Tt
o (HARI A AR E BB 8 H 22 H-27 H,
W28 2% a AR 4 pH B30, B H 343 01 ;
M4 % a frihH] 76.4 we/L, B AEEURT pH it s 1l
I3 HIN 14.89 mg/L 1 8.65, 8 H 22 H-27 H, 4%
£ a.pH FAFECE A5 512 35.27 pg/L.8.39 Fil
10.49 mg/L, M4 ZR a B4 T H AP AL

23 it i
2301 A2 5K R SRR A R T AT e A
XF H AT AT T R A TR 11 - B VAR A 2
AT YK, AR5 e R B o« A Tl AU 1T >
T AR 1>k B A Tl A 1 R G i T
HABPIA A O, B H BE R ] b oK T 2h5
HE(2 mg/L) [ 3.7~5.8 £ , Il En il I i e, H 3%
(B b 2K HARUE (0.4 mg/L) ; COD A
AN o

KA ,3 S AT COD 28k h—3%,
P KU 80 24 RN 25 — A S T, T e e
BT, R KRR 1.5~2 4%, 22 )5 TP sl 1K
COD J By A o 31 14 JE R T g MR S BUIR 2 A
ML) B 2R IZ L 2R S COD ZB4BARML, IR
A — D PR R YT b B VA R AR b R Ay —
¥R E IR, A S IRE AR, NS AR S
IR Z A ASAARARL, Ve B ¥ s HL B sk, KL
FRWLE 2 d, SRR A PSS ERE T 1,
KA B S A 2218 Tt i 20N Bl R AR
T APTEL, SO m B 1% R R A2 B R AR
T RZ R, AT i A R, ST A — R AR
R KR RT , AR S B R , (EUX
TN JE NG A AR R, L TR T 2.5
i, EBES1% T A M R AR i A TS - BT
B NIRRT — R AT 1A% {H i T2 U ]
T— S A R TR B, ORI S XU T3
232 REMFHAKR TG ERERER>H K
TR A 1 K SBT3 AR B 5% ) =B LR B
(1) KIRFEBOKEEEIRA IR, JKEAYE T
T AR E NI RE 0 R 2K T 5 (2) 5 e FR B
FERE I N S BCR 2 5 Yo B, MG AR I T B
15 Yy A K S (3) KU IS /K S 800
LI DX I K R R T T TR K AN T
T 5 3K A 1) 3 0 TR A A e B PR % K o e 31—
SE AR FH o AR F 7K AR A 5 M i o 3 T L
J7 U EIVE R TSR AN [R], KU s it R[] )
W, X FE T KO K B A 5 ) = 5 o XL
FRERE K T BT, 723 B i A B X
RSB UK AET TR K BTy 2 K =Y,

AR KRNI & B HERE i oy 25, X2 1 44
TKABRTEL /IS, H TS 37 R it 22 4 vl L&
M,8 H 14 H-15 H, #br 1# F2# FEIFFET
B, T An 3# BRHIT AY-E BLIEE AR 11 A0 SV, ELER
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e, W TREER K AR T BB, i 14
H-15 H AR 7 bRk B A B R, Hh i
I, R A Ak 3% IV 3 2 X T 3 A T
TEB LA /N T A T /KR 328y ey 2 0 5 T
15, AT DA YR R T A ] 7K B AR A Az 30 (1) (2) P
JraCE T AR O 2 ol 3 B W 45l 47 50
UE , & 30T 0] 1R RS i) 1R FE AR A AR K, K2
WY RER KT 2, b B 3ol B 0T o Vi Bl
AT, KRG ER B A 28~30 , KU 24 K B I 4R T
R, ZE M 2 d S5 R R AR(E 18.3, sk nl I, A
YRR U [ 348 K A 1 /KBS It 4578

233 KR #A AT A 09 E K BE TR P ey 4R R
PR KRN & AR, VR A /NI AR i R A, N
T VAT 1 A-E L IR ARV S o B 8., LU/ IV
IS 8 H 14 H FF IR FE T S XU R i
MRTAFE T o WU I /K L R B PRI, i U
NG . LI E FRY A AN =R T =
(R s W B v LAEDIE X — o5 o B ,
VIR A o — OB R AL ) 2R 0, AR AT AN 3 ]
1B BRI BRI VR 3800 32, FLAR s e A= A Ak i)
BfB], 2RI IR & R NG T, 28 5 B VA 2
AR ARG & AR5 2016 4F K
TR Z S5 00 AR A — AL Z AL o PR R
¥ith & FRE S 2~3 d,2016 4EFREIIA & T 7
H 23 H KA iy T XU R e R R A, )
FRAE 25 CA AT, AR & A A (T ) A ET BT
VRSB, TR IR0 P75 A1 340 Sy i A AU 0 | R 1 R
RIS YA . 458 2016 4EFT 2018 AE PR X2
I J VS R R A R I, 2 L 5 Vi I XL
2 d Ja, AT AR AL Z) kA AR, BT o b
RN R Sk AR ) S B Bt 5 G 5 SR KR B
AT B XA SR R I R N 5 e
s XU ) g R T 3 [ AV 10 0 3t 95 e )

B3

ARAL, AT LA A AT AU . il T KRR S
RIS 5 M I RS AN 2 AR B, EL AN SR AR R 1]
BRI Gy R B, FA e e 300 A3 2 s s
AT LA B, I 4 AT Ak B A s KR, Xt
WU T RS 50 B AR 18 e 2 2 AR AT AR 2
e

3 45 i

(1) 2018 4 8 AR EA FHERE 3 1A
Vg 1 L5 ek R R AR = . Horp AT A
F COD 2 A M E W 1 B 0 T, 0 5ok K2 )
HTEY 2 A% 7 450 3.5 A%, S RN AR XS e 5 KT i)
ANE COD, AT =X EW AT 1.5 581 3.5
5, R T v e AN K 5 - FLVE COD LR
SATE BRI 2.4 5 2 655 1.3 4%, 2 A
AT — KT E 10 %, (EAR S K —
A A

(2) RG], A 4031 Bk IR, R B
IR, KIS T B 2 °C, Eh BRI AE 2.5~6 Z ],
A R AT AR 11 - L 408 30 Vg 3ok AR M A K 5 T
/NS IR 1 XU S e) RH H,  SUT R A
pH FIM-4E 3 a BRI KRG 2 d,3 /N
355 UK i 25232 B AR T ), N3 YT A 14053 35,
e R A2 BRE, L HLVRE S T A2 5 e A IS [A] A
FREAIN] , FF bR 14 FRAR 28 FITF AR 34 Wi 2] -4
% a B SR 40.3 we/L.36.8 we/L Fl 76.4 ng/
L, B # AN pH Wbtz RiETHE .

(3) AN AR, AR T KK AR
Al =5 IR Ay A TR 5 A I R T s A R KR S
KRR EIRA . WS E KRR SR
R, s R R AR SR T R AT K
SCAERVE SRR

(1] BREAE, 22357 M DS G UL XHE K K 552 M AL 434 (D). AR, 2002, 24(2): 59-65.
[2] S8 DA, Bk, 53w, 2. G KU TN 52 300 8] 5 1 /K R B pH g S8R COD ZEABAFAE[T 1 R, 2001, 25(7) = 1-5.

[4] X SCBE, RFFHL, W, 55, — R BG IR RERT 157K 5 DR LZ00S R3S R 0 BRI ). A28, 2012, 32 (15) :4836-4843.

[5
Journal of Geophysical Research, 2009, 114(C12): C12027.

]
]
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Analysis on the Variation of Main Water Quality Parameters of Estuary Stations and

Buoys During a Storm Surge in Qinhuangdao in 2018

MA Fang—fang', WANG Gang’, BI Yu-ming', ZHOU Qiu-ling', HUAN Qing-liu'
1. Shenzhen Lightsun Technology Corp. , Ltd., Shenzhen 518029, Guangdong Province, China;
2. Qinhuangdao Mineral Resource and Hydrogeological Brigade, Hebei Geological Prospecting Bureau, Qinhuangdao 066000, Hebei

Province, China

Abstract: The monitoring data of three estuary stations in Qinhuangdao and buoys in adjacent sea area during a
storm surge in August 2018 are analyzed in this paper. The storm surge resulted in a significant increase in COD,
total phosphorus (TP), total nitrogen (TN) and ammonia nitrogen in the estuaries. Two days after the storm surge,
red tides occurred in the adjacent sea area of the estuaries and the occurrence of the red tides is related to the
sudden increase of pollutants input caused by storm surges. Affected by the storm surge, the highest daily average
of COD concentration reached 15.83 mg/L,, 8.70 mg/L. and 7.92 mg/L. in the Renzao estuary, Dapu estuary and
Qilihai estuary, which was about 2 times, 1.5 times and 2 times of the previous concentration, respectively. TN
concentration in Renzao estuary changed little, while in the Dapu estuary and Qilihai estuary it increased by
about 30%. TP concentration in the Dapu estuary did not change significamtly, while in the Renzao estuary it
increased to 3.5 times of the previous level and the rising range reaches the maximum. TP concentration in the
Qilihai estuary was twice that of two days before the storm surge, but it did not exceed the maximum
concentration of the previous week. On the day of the storm surge and the next day, the daily average of ammonia
nitrogen in the Renzao estuary, Dapu estuary and Qilihai estuary reached 1.43 mg/L, 1.11 mg/L,, and 0.12 mg/L,
respectively, which were 7 times, 3.5 times and 10 times of those of two days before the storm surge. After the
storm surge, red tides occurred in the adjacent sea area of the estuaries. The maximum value of chlorophyll-a
reached 76.4 pg/L. At the same time, pH and dissolved oxygen increased significantly. The sudden and sharp
increase of estuary pollutants caused by the storm surge provided a sufficient nutritional basis for red tides after
the storm surge.

Key words: storm surge; estuary monitoring station; buoy; red tide





