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Variations and influencing mechanisms in the
optical properties of the waters in the
Yellow Sea and Bohai Sea

Abstract

Studying the variations of the optical properties of the sea water and its influencing
mechanisms is very important for the development of ocean color remote sensing
retrieving algorithms with high precision, the research on the transport processes of
the suspended particulate matters based on marine optical téchnique, the development
of underwater visibility prediction method and research on the impact of ocean
processes and weather processes at short-time scales using optical methods. This
research uses the optical properties dataset measured extensively in the Yellow Sea
and Bohai Sea (YSBS) to explain the temporal and spatial distribution characteristics
of their optical properties; systematically analyzes the influencing mechanisms of the
variations of the optical properties in the YSBS in conjunction with synchronously
measured chlorophyll concentration, suspended particulate matter characteristics and
hydrological data; and develops the parameterized models of inherent optical
properties and analyzes the influence of dust storm on the optical properties. The main
research results are listed as follows:

1. The variations in the optical properties are mainly influenced by the bottom
sediments resuspension which induced by tidal currents and waves’ friction force,
stratification effect determinated by temperature and salinity profiles and vertical
mixing function made by wind, and phytoplankton growth process. The detailed
influencing mechanisms are listed as follows: in spring, vertical mixing function of
the water tends to be weak and the stratification effect emerges. Due to the appearance
of stratification effect, vertical mixing function of the water becomes further reduced,
which limits moving up of the bottom sediments resuspension that is induced by tidal
currents and waves’ friction force. Because there exist appropriate conditions needed
for phytoplankton to live in spring, phytoplankton starts to grow largely. For the
waters with deep depths, the optical properties of the upper layer waters are
influenced by the biological process of phytoplankton growth, and the optical
properties of the bottom layer waters are influenced by the bottom sediments
resuspension process which induced by tidal currents and waves’ friction force; for
the waters with shallow depths, vertical mixing function is more powerful and
stratification effect is weaker than deep water in the same exterior condition, so that
the bottom resuspended sediments are easier to move up to upper layer water.
Therefore, the optical properties of the upper layer waters are influenced by the
biological process of phytoplankton growth in addition to the bottom sediments
resuspension process. In summer, stratification effect of water is enhanced and the



optical properties of the majority of the upper layer waters are influenced by the
biological process of phytoplankton growth in the YSBS. In autumn and winter,
stratification effect of water is weakened and vertical mixing function is enhanced.
Because of the powerful vertical mixing function, the depth of the upper mixing layer
becomes deeper and the bottom of upper mixing layer is close to the bottom, which
makes the bottom resuspended sediments hard to get through the pycnocline to access
to the upper mixing layer. Although the upper mixing layer is close to the bottom of
sea in some deeper water such as the Yellow Sea Trough, the bottom resuspended
sediments are still hard to get through the pycnocline to access to the upper mixing
layer because of the strong pycnocline. Therefore, in autumn and winter, the optical
properties of the majority of the YSBS waters are influenced by the bottom sediments
resuspension process except those of the upper layer waters located in the Yellow Sea
Trough which are still influenced by biological process of phytoplankton growth.

2. The suspended particulate matters’ characteristics directly dominate the variability
of optical properties in the YSBS. The optical properties are mainly controlled by the
concentration of suspended particulate matters, and the particle type dominates the
detailed response relationship between the concentration of suspended particulate
matters and optical properties. For the waters with the backscattering ratio with a
value greater than 0.015, the optical properties are highly correlated with the
concentration of suspended particulate matters, and the mean correlation coefficient is
0.97; and for the waters with the backscattering ratio with a value less than 0.009, the
optical properties are highly correlated with the cholorophyll concentration, and the
mean correlation coefficient is 0.87.

3. For the waters located in the central South Yellow Sea, when a dust storm occurs,
dust particles deposited from dust storm with aerosol optical depth of nearly 2.5 into
water could induce 0.14 m™ change of water optical scattering coefficient at 532nm.
The influencing time of dust storm on water optical scattering properties is short and
the influence disappears rapidly within about 3 hours after the ending of a dust storm.
These results are very helpful for understanding the influencing mechanisms of dust
storm on optical properties as well as the distribution pattern of dust particles
deposited from dust storm into water by means of optical methods. The results also
indicate that the contribution of dust particles deposited from atmosphere on particle
scattering properties when no dust storm occurs can be approximately equal to 0.

Keywords: optical properties; influencing mechanisms; Yellow Sea and
Bohai Sea; optical parameterized models; dust storm
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0.01} Slope = 0.956 1 0.01 Slope = 1.001
Intercept = 0.0019 Intercept = 0.0006
RMSE = 0.0089 RMSE = 0.0041
0.001 - - - . . . "
08.001 0.01 0.1 1 10 0 0%1001 0.01 0.1 1 10
2,410 (m'l) 2,490 (m")

B 4-13 E#hig/K1k sg 55 sd 4 BIEUE A9 0.015 nm™ #1 0.009 nm* A,
A3 4-3 1 4-4 H:F BRI FR B 5 sE IR T R B L4

ii1) BRMESH RE R RS RBNENET K
TR, BN RBECEEEHAR 4-5 M—BEEKRFR, KP4,

REZBWHB, Ss RBHBEST RN R, AHFEAFANT 5 EWXTEER
RAFEWR S BEFMREMRRROARFTAEKAR, $SEHEKIERA
532nm. LA 4-5 K WK AR K BU Y6 7E 400-650nm 5 B 1 FE P 741
&, B 414 REBRHGOGERIES b,532 WX RO ME, 7S BBk
SOLER EEARS—EEERY, BAWENENEE, B 415 BB
SOGERENSAETE, UHEHESN, HEEMT 01 Mos5 26, Fiy
E419 0.2358. X 5HME %2011 EHHMALERF—F, HNFHHALERE
A TR o E KR SR B A R s S5EER KBS R E—E
KER. IMEREERBEFERNAFEFE, LT REENMUE S #E
KA, REUEAIE T RGKE, Ti43CHTAEEER B4 5 e UERA
EHESEAE, AXHERNRHEELRERE. ATRBAATOUEERE,
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SR R AL R IR AL

EHFFH Ss BUSFII1E 0.2358 Bt 5 1) SR ik K A0 B B 5 5 238 Ak Yy Szl
EHITHRRIE. B 4-16 & 6 MHAWK 410, 440, 490. 510. 555. 670nm
ReERESTUEMESER, TUHENEH, FIESHESRENEHEREES
EEE 11 BEK L, UHAWRIFEYEREER 440nm F1 670nm, FTHES
MELFRBENEEEAESS 11 %ELLE, FEREUR.
EREMIESE Rt — PR, X TR BN K A R SR 6 S SO AL R T LA
o — B EBIFRRAE, Bk 0.2358 v LAMEA i K A i SR SR Y61 R

10

—
Y

@ 01t
0.01¢
0091 1 10 100
b 532 m™)
Bl 4-14 FEHHEKATRES RERLERIE s 5
B 5 AL B BB R
80
60 L
3
% al
3
20}

2 15 -1 0.5 0 0.5 1 1.5
Ss

B a-15 B ik A RURLYT RN R B RlER
Ss Koy i E 77 B
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HEEK AR R SR LA

b,410-derived m")

—1:1

b,440-derived (@)

R®=0.992 R?=0.992
0.1 Slope = 1.018 0.1 Slope = 1.014
Iutercept = 0.0397 Intercept = 0.0303
00 RMSE =0.3319 00 RMSE = 03115
’ 10.01 0.1 1 10 30 ) 6.01 0.1 1 10 30
b 410 (m' h b,440 (m’ )
"g 10 "5 10
3 3
> >
. 1 . 1
3 3
> R*=0.999 & R?=0999
S 01 Slope = 1.003 o o1 Slope = 0.999
o~ Intercept = 0.0098 o™ Intercept = 0.0016
00 P RMSE = 0.0903 00 RMSE = 0.1002
: &.01 0.1 1 10 30 ) J.Ol 0.1 1 10 30
b 490 m™) b,510 (m’ h
~ X ~ 30
g 10 g 10
¥ ¥
g 1 . 1
k¢ R? = 0.996 § R% = 0.996
a0l Slope = 1.000 5 0.1 Slope = 1.008
o~ Intercept = 0.0096 o~ Intercept = 0.0881
00 RMSE = 0.2059 00 RMSE =0.2114
) &.01 0.1 1 10 30 ’ (}.01 0.1 1 10 30
b 555 ) b 670 m™)
& 4-17 YK BRI AR ST R BOLIEAE R Y
Ss HY{H 0.2358 HILLEI & R

ST RN JE 1 B R BB A AR 4-6 M—RIEEDRRR, K
A REHWE, Sbbp RIS RHHDGIERR. BT BRIE M EE &
BlEBD, HEBRYE REGHOGEERNAR, BESRKX, TIAERN
JERBH REI A I A R 4-6 KITERKRRIE, WAR 4-7 Fim. RHFTH
P B4 o TR B GV ZE B U AT OGS T B A R B Z VAL 532nm {EAS
FERKHITUER B RBSOGER SR E. B 4-16 BKI4ESE FBE I
HERE Y 5 532nm LEBUN RBMKR RS, TLNEH, KIS REH K
FE Y 5 532nm LES RBAAREKERRR, HHEXRELN 0.94.

67



KR 2 AL R SR )

A Sbbp
bbp()uo)=bbp(7uo)(w°j (46)

bb(k)=bb(7uo)[%)y 4

O.OIOI 0.61 0.1 i
b,532 (m™)

B 4-17 K AR RS RBHLIERE Y 5
B R A A B R B K &

B 4-17 TLAEY, XTT/E RS RENT 0.03 Ik, HOGER R
G BN RBEIE R 2O BEBRAES, X TE RS REKT 0.03 1
KE, AEMRER B RERY, XU TR RBHRBBERMKE, KE
RGN — B #—PF BN ZRIEH B 4-14 FTRBUR R R
TG, AREIMAN 4-8 R BIKEE R EBETOSERE v 5 5320m 4 #
S RABH BARBRR.

Y= 0.8687(log,4b,, 532)2+1.445log; ob, 532+0.6057,b,, 532<0.03
- {0.4,bb532>0.03 (4-8)

Bl 4-18 R 3R b e /K A ST /S ) AR B4R SR A A R 4-7 R 4-8 BT L R 3
KALL by532 AR BIMENE A BT REE 412, 440, 488, 595 K 676nm ALK
EE. ATUABIEREH, Bl by532 AR BAMERE FIEUH KBS STl E M Bk
RYPEALAEET 11 HEL L. 418 HHBRERIELT AR 47 AR 48 7
WK AR AR TS, R, $37E 4-17, HPOaRBARLAKE, T
EFil, et RBIFaEHK, #—S R ARB R R,
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B KRS A R SRR

11
412nm
o 440nm &
488nm
0.1 < 595mm
< 676nm
T
ID
§
b
= 001
R° Slope Intercept  RMSE
412: 0988 1019 -0.0009 0.0040
440 0993 1030 00006 00032
I88: 0990 1060 -00011 00036
. 595 0995 1.007 00001 0.0023
0.001} 676 0.997 1029 0.0003 0.0017
0.001 0.01 0.1
-1
b, (m")
B 4-18 AR 4-7 F1 4-8 FiT 48 < 6 I [f it
FiE S BB R A 50

4.2.2 B KAFE RS HUARRIA R

B E AN R, A TR R E B IZ R ) A SR VEA AT T
VLR (T R, FRER L 1R T A Y R DL R O A S e i
KA 58 B F o AR AU T 56 T [ 2 K AL Y 2 MR 5 B IF BRI A 5% A& 1 0F
RER, THFRY ES T, B BA 5 T LUl Bz ik B BT &
fiE, HHUFHHEYBRES T, B KA 5 M R o] LU T M S Kk B0
FRAE, A/NVFIH BN ik, 4rRInE 4-3 £ 4-5 FrigR i) mso R T
0.015 MITEHLBRLY) ¥ FK A [ KM S BIF KB X RULE 4-6
(b-c) 5 4-7 Fri iR YDA £ T 1K AR 1 [ 58 K M R S 4k K
WLk RIEX BUALAR R FHMTRYEILE, AR AR EKR. S THEISE
PLRRLIR & K, IRIEAN TG FTR, o] LLRAT R EIIMNE, 85 RE
TAHLERA £ 05 F G N R 0.015 5HHLE S LR 0,009 FFEEER
P k. R S ARG EeR 0.012, 3T /5 A EUH HAZ T 0.012 5 0.015
Z 1B, FE s A Ab Ve R 5 B TR SR ) 56 2 SR F U [ U LK T
0.015 M7k 4 [ 5 i K Ab e 2 i 5 B i BRI RE (K 2R % [ HU EE Ao
T 0.009 5 0.012 Z [a) 7K #, e [E 5 K A o 2 R 5 Rk BRI 1) % R R A
J& a1 B B/ T 0.009 FRI 7K 6 ] 5 38 b e 2 IR 5 S IR R I K R o ELAACI
SE AU F TE R I S AR W& 4-2 iR,
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B KR PR A R FR AL

R 4-1 ik ik E R O R S BULR R

, WXRY | ARG
At Rk AR R 5
a,443=0.017x CHL*® 0.86 49
by, <0.012 b,532=0.4856x CHL"™* 0.87 4-10

b,,532=0.0033x CHL"** |  0.88 4-11

a,443 =0.0571x SPM**'™ 0.94 4-12

byp 20.012 b,532=0.5824x SPM*™* 0.99 4-13

b,,532=0.0136x SPM*™* | 0.99 4-14

T CHLARBRMREIRE, by, =bpo532/b,532, SPM ABIFMIWRE

REATTE T RER, SRS BT  E B AR s 1 5K
T EIEMEAE 5 1% RIBE B 20443, by532 & byp532 5EIFYINIX RS,
EAIE aphdd0 X 2,443 SHNANHIRER, T a,443, HFERESFEWNEE
PUIRERIR R, BRI TH GREH TR E T B4 e &1k, % ARk
RER, B agaa3 AEHAREGCTHEENDRE; £TF and40, HFERS
HERRERXRR. TEHRAERDE TR REIFIEY 440nm &
IR RS H RRREERDEEAMH AKX ER.

B 4-19 B F KRR HEYBIRL 440nm bTRIR R B EH R RIKREHXR.
LA, YR R R RS H R R IR X B AT R T RIS 4
FMIRKR, HXRBMTFHFLN 091, Bricaud LBy i IR B AE SR 7E
440nm LRI R B EH R RIRE R AREAN LB ERER 4-17 B, BLHT
7, AT LA ) Bricaud AR B T 3 KIEARER , RELE R SRR IRE KK,
AR BN ZIRIEEEE 4-17 TP ETRR R B K AR R B YAE 440nm
SRR R B S H R R IR 155 RIGHE Bricaud HMALHIT RABEFHUE, B30
AR 4-15 MK R, HPFREINA 0.9963 KT Bricaud A TR, 5EHF
BRI R4 BN, AN FBRR S SITE BRIT D AR 725 R I Bk
T O HHE KR B e SR EAR T Bricaud BEIMBEHR I, XRSRBEFRE
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BT AR P2 1 A B SE R v L)

X FF R RE S F 22 57 T BUX P R B

1
o In situ measurements
fitted line
Bricaud model
5 &3
"B 3 0" o -
s o1 ggg%&(
B'né.ll 1 10
CHL (ug/L)
1 4-19 SEh il K ARIF I I BRL 440nm TR R B S
AR IREH) K R

a, 440 =0.0494x CHL"”® (4.15)

4.2. 3 WHBKIER R F M RS HRE
BEE ERX 6 R S B R Ot A M B 1 R A AR R LA R (] 5 ik

KRR S K A FE A 2 R R BT G R, Wil KA R 2 5
WA AT LLdL P 4-20 AR iR REAT R o
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PR 2 A B L L]

-----------------------------------

ad443 0.017xCHL*

a,443=0.0571x SPM "™ }
| 5,532=0.5824xSPM*™} 1} 532-04856x CHL""

H e 05303 i
E b, 532=0.0136x SPM b 532 = 00033XCHL°W

PR ———— .E .................................... o'
°°°°°° 0.8687(log, b, $32) +1 445log, b, $32+0 6057 b, $3240.03 {
______ {04]};‘3’:»003 H
T e e e e ]
alfl ap(2)+ ,ufiwa!?i(—a,a (1) =a,443exp[ -0.009(1- 4 ) |i

7532005

b(%)=D, 53;.1—

by (A)=(B,532+b, w.)[i i

>

P e L av——
4.3 RBRBKEFRIRBENFHES

i E TSR KRG YR S B R R S T LR G RS KA K
¢ (BM-SRFR B R BIF IR ) 2 18] i K F 9 ZUR T K R BB 6 2L
S T B A 2K A RS 4 AR A ) O 7 18 TR T8 2B ST AE EL UK AR
KR EALZ o T H AT TRk, KB MR 2 U598 A5
B, ERREBTITH, X IX Ty R .

ATt 50 LA SE 00 649 DU AN 6 J 1) SRS Bl B 2 ] 0 AR R AE R B Ak K 22 HH 3R )
#E 2R R KRR T R O ZE T VE X I AR AL, X0 T e i B RO v K 6
BERREAFERENIEFE L. 0E 421 R, HPAL5# (KXHETE
Kbt Z I8 KR A TR £ FHKE, BEYL 124°E ZANHHEREN
KSR HBRY) GFHHEY)) £ 3R, 8 BL 2 62 FHEYME
PURURLIR & X B MK A . aTUAE L, A E SRKRERFERE, B
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FHg A OGS M R R bLY

RS, L HEE RSP ERAKEAYREFEY S, KF R
R, &%, JUFHKR, BIEFRENITGRILR T T K.

i B S 0 R B 4-21 BT A DX IR AR 37 S 0 B P 4 B s
O 0 45 0 (D e 2 93 A5 R FIE 75 KR B 2 SE AT VZ 1 S B A #b R R AE TT K
HH A R SRR A S B T DR IR A E R A R R4

18 120 122 124 126 118 120 122 124 126
— ———— L i
0+ e ; e ﬁ +40  40= -~ 4 " g ﬁ 40
B AT Py e g~ ._k'h-_:
|: - e / H " - L Sl £
{ = N
[T PN AN, ; 38 i -.‘r-'\‘ f:-'f',?_-__!a' 38
3 . z e o3
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= o 2
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- 134 4
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2 L, 2 - i
a - -~
@ s ® =
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Longitude (°E) Longitude (°E)
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M T,
KT " . A lt 40 du+ o ' e ﬁ +40
; "/ I;{"I - 1\3"\'; ’ i T‘;-',-:- a ""‘P
l o = | ) -
o Lo | 1 = 1
W = : :';,7._3‘% 38 e ﬂ'--g&_ =3
< S 4'1 - < ‘4-#
= - o % & o !
T - A L 1. LY
5 f .‘_ﬂ‘ -'E‘ 36 g f 5 ¥ ‘_:, 36
© T
R 4 3
» -
4 34 34 u
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124 A 32 24 = 32
(= - d =
(S : _ & = 00
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A 4-21 SR IZ KR TR R B 0 24T Ve X 395 A

4.4 NG5

A FAE bR E A LA S K Ot R E B R E S
S50, SRJE DA B S Ahl, B S & MUR M 9T 5 2 xE BAL 5 R RICH X 2
BRI X R GE ST WL AEERRN AT T AFIRRBRA £ T T AR S5
RIS 2R o 33T 0 T2 0 B8 ) 0 P o B0l B ' 1 A e [ e g i
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FHNE KR 2 AR R RS

REA MR SR E A S R R, BT BB KA RS ML
A, B RERIT:

1) REHRSBIRETRYNRR

Xt F#EW KA, JE RS AT 0.015 KIkAFELNBTRDES, ¥
R 5 RIEMIKE AARFHEEXR CHREFRRT): JEREUH /T 0.009
HKAE R ERRFHEYBRE S, KRR 5SHREREAGEIFNAMERR
(AR RT).

2) HEFMRS BT

BRI KB Y6 B B RO BT DL T RHE : SR BHE RO AR
FE, FHAERROEE R LGB 440nm AHITRIKR BT RIIFHIRIE: A
B A A A R AT W BRI RSO R R 5 T, B BRI E A DI R AR
EHHRBOL SRR LEER D, R AATEEIRGER R I ERPE
0.014 nm™-0.017nm™ {ITEEEI P, FLHEMELN 0.015 nm™; TG IEFRIHAEYIRRLE
Feith A% F EHEZE 0.008 nm*-0.01 nm™* FITEEIP, HHERELN 0.009 nm™;
BRI YTEU REODGEREE ST, XTTEEKE, HBRY R EUN REO6ER
KEWBUN, B5EERKATRYNIBSERTX, WRERER, KK
R B BOR BT G R AT LA R B B 0.2358 RIE; 5 MBGT R G AR
FiHl, J5FEEES R BT R, FO IR R S B E B ALK R L
B RABEARBEKMRME, % 532nm LHE RIBGTRECUNT 0.03 B, 5 EEUH
S A A B U 1 A R B KT R, 24 532nm LIS A REORT 0.03
i, SSRGS REA R —EEE.

FE B e WK R 5K R FIE A S HH: IFHFEYTE 440nm LRI
WEREHSEREEEBENMEXE, 5 Bricaud HAMLL, BAIMRRRE
HIEWF I 440nm ARIRIR R B R, HEMHSRRERFKKR, RIAH
B B 1) X SRAAFAE 5 3o T (B0 S 93 4 A P Sl i AL D S ) R AT 2R S0 DA B L AT 5
B R, ERMEYE FHKE, BT LB H R R IRERIFHIRIE: X
FENBRDE T HKE, BT LUEIL BIEYIR B ST BAF IR .

R IR R USSRt T B ST A B OB R R 75 AR R A G T B &
BRI AT NN EAFEENFHMNEFE L.
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SRR R AL B AL

5 I RIS M FRAIFNT

TRV R OB R 52 2V B A i R (R M 41, SR ) RUBE I g e it
BRER[SERFAFESHEEEYN . &5 U _ER 5B KoL 2Rk
BRI REER, A YD R £ 1E 2 AR H S DA Bt R R e 2 1 R 38
HLHIFEM o

5.1 RFEMBRSH

5 U= M BF TR R KA S R A R B KA e iE A R B
FRRRY), B AR T E 2RO F S HUR 5 ORI P 2 1) AR 5% 0 B4
HIRUN R B (by). JRRIBUATEL (byy) LLE ZBRIFHHEYIRUN TG B R4
(be)o AT EEEG ERN¥ESHIORE T EHITHEIR.

5.1.1 HERE

TRAR BT ZE I 2R B (R B AK R TTRR, 43 51 R ORI A0 3 6490 R R Uit
MERZ A, BHEA an M cow) ATEHEDGERCEERAEREMNE, B REU
WA AR 51— R

b,=c,, —a,, (5-1)

5.1.2 [GEIESGTLE

%tF 2006 £ 4 F SOLAS FLIRBTIRER A6 % 504 o 8 > T /5 M AU R 50
WE. Fit, BEEETEEERSST. WmE, WE X EHBETE R
B, FULE5ERBU RENAFESAMEREE. B 51 RRRABRER TH
IR R SRR RR, WTUEH, ZEESEANR T BA K& RH%
F, HHEXAHEIX 099, BALF—REHL L, FHXFRXEFZFTR AL
M. DKk, A BHFFT @ S S RBOT R . AN Rkt T
&, BREAXNS2M_HNERXA.

b,,532=0.01141xTur'  (5-2)
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BT P A AR B LR el L

: ' 1
(o] 5“532&:'53’2 = 0009 2 1
fitted Line
0,009 =<b, 532 532 =< 0015
fitted ke
0.1 3 b, 5324 53220015
—_ fitted Lne
E
o 0.01¢
" E
vy
=9
F=)
=
0.001¢
0.0001 . L L
0.01 0.1 10 100

1
Turbidity (FTU)
B 5-1 # e A U e 81/ F 0,009, K FB% T 0.009

H/MFa%F 0.015 LA KT 0.015 fy7K{KH
J& U R byp532 SIEMK R

AN 5-2, AflaEeR G RBE . HHES AWM 5-3 fim:

3 b. 532 e 1022
b, 532 = b4 _ 0.01141x Turbidity
b,532 b,532

(3-3)

5.1. 3 IEFFFEYI TR AT B Y

WRTAR IR , FF 2 r B K IR G 2 A I BRI 2 A DL P2 I AL R
EF. Bt ZXEERYIE YR dF Y RE . BRE B LSBT
1 7€ LI RIHUH 5Tk, (B R FEIF Y S R R B L U R B K RAHXE
RAEEA, XEERG TRIFEY A RHRORT SHRMEIKRERNER
FrEl. XY, AEF A E AR O8RS S mm s &,
SE X R (R me R Sk RN, B — R WA A LA R B 1)
B T S bRl B b xR A AR R 5 SR AT, e AR E %K I
Y RO 0 B, RN THEAR 4-10 FiES SR, EXE
PSUEIUAL T HZF #HE S 6L A BHERK AR S ERKE SHUE 2%, EHMe
A 4-10 M RE, WK 5-2 R, BUH R b,532 5 CHL WKL BLA B A%
KFE, HHRABEIL 0995 HEALHR F). HUH RE b,532 5 CHL KRR &K
R RN PR HSE: B—, #— PR EEEDE LIRS RN KEER
TR HEFHEYI E S 8 WAL A MOE KB EF R R B R B
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R K2 R R RG]

BRI SR AN R EH R RKERXRMAR 5-4 iR,

b,532=0.51x CHL"’ (5-4)
3
22 © measurements
1.6 fitted curve
-~ 1
E o7
Q
Lf)Q_OA 5
Q
0.1 ; b
0.1 0.7 13 1926 3.7
CHL (ug/L)
M 5-2 BB EEIRL A BHE KRR RE
WRIE SHS R B R

AT BRI AR AR RE T KA iR BURL BT 5| R R, PR A
A 5-4 T MM SRR SHUN RBINK R, EHTIE KSR BRI BT
HEE, GEEARXNAR 5-5 Fin, BNEBRIFIEY R AT M8 5T
BRJE A R (bg532).
A= bp532—0.51>< Clﬂo'5=bd532 (5-5)

2R RABSREHNE

2006 ©F 4 F 23 HERIREG P EEAL A (ANE 2-2 FioR) ESE SS9
8] (SOLAS SERATK), —RKBBMPARRIREEN . RXTFiZW AR ERHR
T Liu 18, ARATEE S LI R A RUE R SIS RO B B BRI R B AR
AN R R ST . B 5-3 RAEIEAL A FTURIN A RO B St S B R i H 38
WAL, HPRRBEELEEEREZIR A GNEmHNRRD.
ME 5-3 RAfAEH, £ 4 A 23 H EF 09:00 SBRKHEEFERE, 4
N 1.7244, 78 L4 10:30 FFEEFHE E 2.4628, 7E T 4F 13:55 KIRE & E 0.4206.
A (FE 4 A 23 H¥%R 03:00 £ 4 A 24 HER 06: 00 HE], KA KRAER
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R KA R R

340°, B/MER 222°) RHEFE 4 B 23 HEER 03:00 E 4 A 24 HuER 06: 00
#AR AR A FEIL T I E R . RRDAERBIMME—F ¥, FHit, PARKNED
RS LUEE KRR MBI 4 & RIB RSB E K Liu SR BRI S H

RUEZE 4 B 23 HEER 03:00 £14 6.1m/s, 7E 06:00 K, Hn%) 8.2m/s, 7E
09:00 HYEARNAE, R SERAZEERKR, XEWREDIRRIRTZE 06:00
i LA BAYEAL A; 7E 09:00 2 12:00 #ilE], KEBREIEMEL 14m/s KL ER
M EE MRS, XBEREDLRBBRMIE, £ TF 15:00, KIEZRR
WNE 55m/fs, FRMSBEREFEEFEHRE, XEREZVAERELTE; £TF
16:00, KUEXIFHEHM, T4 18:00 FEEF R, £ 21:00 NIRMEZE T 15:00
K, B R RGE S B AR F Z AT R R Bk M RUE AR L, XERE
—RIGMDARIRSE, TE21:00 B, £4 8 24 HER 3 1, XEITHRY
K, HERR 06:00 #4EH &, RKREMZLSE 4 A 23 A 15:00 £ 18:00 #1438
WEA—, KB PMUBREL, FAREREE—RNFPLRINEBRE,

ML CLE Y, 74 A 23 HER 03:00 £ 4 A 24 B2 06:00 8], 3F
3RWERERTIMA HPE—RER, HETRBRCERERIIE
HABL, EETREOFRYERERT. XEFERIGHNE, LRF#RKY
24> B iof R A B 1) A 45 RO ) 4k T S Bl B A e (6D () B, SERRE IRV b 2
28 4 3o P2 B R 5% 0 22 F PR 1) AP 9T 1 VE R 22

14

25
13
12 2
(@)
= —
£ 1 £
; c 16
o 10 =
e 0
(7] 9 (@] 1
° (0]
£ 8 <
=7 05
6 -
24 April 23 April
5 i 1 0 n

F & &
§F & 9

4 323 A2 03:00 £ 4 B 24 HE2 06:00
HA 8] RGE B S B B R H 2L AFE
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B KR A AL RS WL

5.3 i RAREKYIIERE PR

K 5-4 Rkt A WARBRIFESMERRE. HE. HRERERMER
J B ARAFE X TR MR, /KR 4m & 50m N EF B KK H B WHFE,
AL T 50m CLRAIKARIRELLERRE, JLFLZMN, FRTE som RELA RN
AHERE IR S0 5 R, £ 4 A 23 H E4-12:00 5 4 A 24 H#: R 03:00,
EERBEKENENB AP BN EREHBIFE. XFALFERE 20m 2| 50m #7K
th, REBEMILEE 4 A 23 H L 12:00 FEmM, EETRONZ, —BR
FREME. WTFHRERE, € som DIGKER, HE-BEBREK: STFAT
WE am 2| 30m BIKAEN, TUEIMHSGRKREERHAEESEZHRN.
£ 4 A 23 HE 12:00 28T, 15m DURFIMSRRELRN 170 gL, FHER
BENREEEXNERNLI, ZRREBEAEMENREHRERL; £LEF
12:00, A7F 8m & 22m REARIKERHFRIRE R ERMIN, HPHEAR
2.1ugL; T4 15:00, BT ZAIEZ], 8m £ 22m HE W HHFRIREIEK
PBA%, {E7E 4m E 20 REAMSRNERSANEEDS, L FHENRET
B4 12:00 ZATHIME, FIRS, FAXTEGRIIM R RRERKXELE 24m FRE ALIE M
W0 f£4 A 23 HTH 18:00, 4m Z 13m M S RKRERARE R, HELRN
20x g/L, 1B 13m & 22m RE W IME X B BB Z AT ZIFEK; £ T4 21:00, 17m
TREE AR KR P B P SR R IR B M) 4 BRI S, HMEAR 175 n gL, RS,
£ 20m RELHIBERIH RRRBEREEZRANE, HEHHN 20ugL; HEHE
TRz, LRBERARHSZRIKEEFRSAHBANS, FHELR 175
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