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Spectral Absorption Properties of the Water Constituents in the Estuary of
Zhujiang River

WANG Shan-shan' , WANG Yong-bo' ,FU Qing-hua®, YIN Bin®, LI Yun-mei'

(1. Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210023, China;

2. Pearl River Hydraulic Research Institute,Pearl River Water Resources Commission, Guangzhou 510611, China)

Abstract: Spectral absorption properties of the water constituents is the main factor affecting the light field under the surface of the
water and the spectrum above the surface of the water. Thus, the study is useful for understanding of the water spectral property and the
remote reversing of water quality parameters. Absorption properties of total suspended particles, non-algal particles, phytoplankton and
CDOM were analyzed using the 30 samples collected in July 2013 in the estuary of Zhujiang River. The results indicated that; (D the
non-algal particles absorption dominated the absorption of the total suspended particles; @ the absorption coefficient of the non-algal
particles, which mainly came from the terrigenous deposits, decreased exponentially from short to long wavelength. In addition, the
average value and spatial variation of the slope S, were higher than those in inland case- Il waters; 3 the absorption coefficient of
phytoplankton in 440nm showed a better polynomial relationship with chlorophyll a concentration, while the absorption coefficient of
phytoplankton in 675 nm linearly related with the chlorophyll a concentration. Moreover, the influence of accessory pigments on
phytoplankton absorption coefficient mainly existed in the range of short wavelength, and Chlorophyll a was the main influencing factor
for phytoplankton absorption in long wavelength. The specific absorption coefficient of phytoplankton decreased the power exponentially
with the increase of the chlorophyll a concentration; @WCDOM mainly came from the terrigenous sources and its spectral curve had an
absorption shoulder between 250-290 nm. Thus, a piecewise S, fitting function could effectively express CDOM absorption properties,
i.e., M value and S, value in period A (240-260 nm) showed a strong positive correlation. The M value was low, and the humic acid
had a high proportion in CDOM; (3 the non-algal particles absorption dominated the total absorption in the estuary of Zhujiang River,
and the contribution of the phytoplankton absorption to the total absorption was far lower than that of the non-algal particles. While the
contribution of the CDOM was the lowest. The contribution of the CDOM absorption to the total absorption was relatively larger when the
content of humic acid was higher.

Key words ; the estuary of Zhujiang River; absorption coefficient; particles; phytoplankton; colored dissolved organic matter( CDOM)
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Fig. 2 Absorption spectral curves of total suspended particles

L2 AT LUE B 4 ASFEA RO Hh 22
W 2 TR AR 3K 4 DREA 300 150l 2R
1.2 dEdE, 2 Suliash 2 d Bl 4 Sul A 3 d
Blls. 211,24 50803 d &5 S BUR R
JEGETHER GG I 2 1 4 ASFEA I Y 5
B /35 M 48.8 . 49.2 . 62.4, 53.2 mg-L™",
B T AL 26 DMEARIUREE. 1.2, 4 Sulisi3d
SRARLE R R ) e B BB 5 T 30 MAEAS A Ik B2
PIH 23.7 mg- L™, [A]— 3l ;5O [F] R A B 1) 75 21 11
FEA SURORL ) e B A AR 22 531] 3 32 Bt 1 T AN [
P PR XL PR ] LA R 7 i 3 1) 22 S-S ).
F1 1,24 SHABFRYRES T/ mg- L
Table 1 Statistics of total suspended particles
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il a5 $1d $2d #3d SEHAE
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25 38.5 62.4 24 41.6
35 37.5 33 53.2 41.2
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15 29.3 41.85 23.02 31.39
25 41.78 8.45 14. 65 21.63




4516 ®oom B ¥ 35 %
7
6 F . . -
sl . g
5 L0 ]
2 £ o
f Yoo, ai(440) = 0.069 7Chl-a+ 1503 6 % 0.
e, Ro049
’ 0 5 10 15 20 25 30 35 40 45 04[“] 4;[} 5;]!! 55(] 600 650 ?Ul]
I Hadk S ug L #4/nm
Z a(440) = 0.0749TSM + 0,386
- R?=0.668 1 * . B 7 iFi KRS 2
TE 5t Fig. 7 Absorption spectral curves of phytoplankton
s 4r
N 00 G TR | TS | M KPR
2 | (’“EE‘J—%%H_W%MS%HEB’JZ% BRI TR e R TVN
' a,,(443) 543 a W FEAFTEAR U 1Y 45 Bk HOC
%075 10 15 20 25 30 35 40 45 50 55 60 65 70 Ay RS B TR IR T = e X B K 1
040 il EZESS S U LTSS
T . 55 W SCERAEO) S BRI 11K VR U R
030 | . ¢ WRECTMRR a WREAFIERIF IR REOC R ; 25
R 7 5O % B 4R R B A A Sk T K 6
€ AFI9 H a,,(440) Fl a, (675) HIF 5% a YR
10 F . as(675)= 0.004 3Chl-a + 0.0819 Bt
005 I & .: o R=02726 8 25t T ERYT K AR 30 NEEARTE 440 nm FlI
%0 s 10 15 210‘ 3 _3l0 35 40 45 675 nm A0V U SIS 1 R T FR A0S SR R VR B 1 A
040 R Rk Kotk LA 1 a,, (440) 55 5% 3 e BEA7 AR AR T 19
o3s | M R Cams ZWALT RN 0.82. a,, (675) 5HH4E a
| WHEAFAEAR I AR PE G 3R UE R HOR 0. 92. 675
= o ARSI 0 Ve L HIAE L 440 nm
% 015 | Ak B AR DG BT, 156 BH R VT 11 K (AR 4l Bl € 28 X6 772 Ui
0.10 F PSS ZR B 52 el 32 AR S il e B, T D IR B
005 F LA MR E a B2 32 b
0 s 10 15 20 25 30 35 40 45 50 55 60 65 70 BT 2 TR T KR S T e i e, 252
B4 e B /meg L

6 ay(440). a,(675) EMFRIRE, BERYIRENEXE
Fig. 6 Correlation between a,(440) & a,(675) and chlorophyll

a & total suspended particles concentration

5T 30 MFEARVR .

a,, (440) Fil @, (675) L 4351 40. 136 8 ~
1.5103 m ' F10. 0633 ~0.7451 m ™", “F-2I {8 43 5
] (0.5071 £0.061) m™" H1(0.2177 +0.0269)
m ™' R Y I Sk 3 vk B S Ol 2,09 ~ 41.85
mg-m " EHEE N 9.39 mg-m . HETE A AL

FELEREW , T2 R AL AR, PRI T
4R a WIEN LR ZE NAEL M. Bricaud

J, K] 440 nm AR ZR LS 675 nm Ak A I I
R a,, (440) /a,, (675) 2 B4 3 1 4 A%
DU, FAR BRI B € 28 0 Le il sl 7 2L A
W a,,(440) /a,, (675) II{HTEL 2328 ~4.290 9
Z 0] X K2, 440 4 £0. 126 9, 28 )7 41200 5%
(4735 ETTKPE @, (440) /a,, (675) FIMERS &, KT
EEEIR SRR 5T Y R AL K A, BT
Sosik 2&122) Millan-Nufiez 25" 2 A 45 JE T 15 3%
M BT A R, E IR A B R W A e
AN TR KIARBOR  TAET 1 R K AN BRI IH
a,,(440)/a,, (675) fEH/IN, 4 B (0 3 #Y HE Bl AR
XoF PR S A S MR AR, 20K a 5 B A,



12 14 TEIMIAE . BRYC AR 73 B R 234 4517

1.6

14 | am(@40)=0.000 2(Chl-a)2+ 0.018x + 0,281 8 .
: R*=08188

12 t .

apn(440)/m™!
=
[= -]

apr(675) = 65.063Chl-a - 4.898 9 .
0.7 r R*=09205
06

apn(675)/m™!
=
e,

0 5 10 15 20 25 30 35 40 45
w4 #gadk B fug L™

B8 a,,(440) 1 a,, (675) SRR REMBEXE

Fig. 8 Correlation betweena,,, (440) & a',h(675)

and chlorophyll a concentration

X 5 FE PR BRYT ] 1 KRR O 2R — ek
WA, DR S (HERESEEE,
IZIREE N TR IR ) Y €0 2R A R AR K, T L
IOE TN

3R 2H W AB AL XTI AR ) L R W R 0O o
BLAFZIN , BR VL 1 K AR V7 U 358 25 7E 440 nm F1 675
nm ALY LU R Kl a,, " (440) Fila,," (675 ) HITE 53
MM 0.0239 ~0.1876 m™' F10.0106 ~ 0.0783
m ™" SEEE 554 (0. 087 +0.009) m ™" F1(0. 0359
+0.003)m ™", a,"(440) AL Ha " (675) 1Y
A LR, TR 2 B Al B €8 3% 1R 5 ) 2 B4R TR AE
BB 9 M 440 nm 1675 nm ALK HE IR R
Wa,, (440) M, " (675) GHEER a BIKFR, 0 LI
LG R BBE T SR R a Y G B T IR )N, S
TARBOEWHEE. HAN, W R B AR LA % )
ZFHE R, R BT X ERIRKIR
B BRI A
2.4 CDOM WS 44k

CDOM Y e 3= LA rh 7 W R4 A1k B
€1 10 2 CDOM 7E 240 ~450 nm B IOGE M2, mT
DL CDOM 1 W Ot i 52 300 I 30t < %) 34 o vy 9
AN R B B S B D AN EL, 290 nm Z S5 1Y
W SR BRI R A T A 5% A0 B i TR
S ARRAE , 7E 250 ~ 290 nm Z A AETE— %

0.20
0.18 F
0.16
0.14
0.12 F
0.10 F

ap*(440) = 0.182 7(Chl-a) 5%
R*=0.6263

0.08
0.06
0.04
0.02

]

apy*(440)/m™!

0 5 10 15 20 25 30 35 40 45
0.09
0.08 | o
0.07
006 F
0.05 F
0.04 +
003 F
0.02 +
0.01 +

agn*(675) = 0.067 6(Chl-a) 4
R*=0.6536

ap*(675)/m™!

0 5 10 15 20 25 30 35 40 45
I A adk i g L™

B9 a,’(440)Fa, (675) EMEZE a RENX R

Fig. 9 Correlation between aph':"(440) &

aph*(675) and chlorophyll a concentration

WA 31X 5 3CHER[ 25 ~ 28 T HOBIF 7T 45 R — 3. 440 nm
Ab ) CDOM T 1 72 8K a, (440) S 1l 40.046 1 ~
0.5067 m™" , ¥I{H }(0.2794 +0.018 8)m ",

CDOMIE % Z #/m™

340 390 440
i $e/nm

10 CDOM Wit o g &
Fig. 10 Absorption spectral curves of CDOM

SR SE 2 BRI AN ] e B TR S, (H
22 SR AR B Bl AN TRIAEAS Z [ 1) S, B 2
SN, IR I A o BRI S, (i BA Bk R
#. AT # CDOM MW S8 Ak i, AR 5% 44
MEERTTIT CDOM f W R AR 7 Be b4 S, fH. 181 11
AREAL ) CDOM WO 26 , & RE S 1R 4 Ml ik
B CDOM & JE X G A5 B s m > 27 AR 4 il 2k
TR AT LIRS GRS X (] 3 A (240 ~260 nm) | B
(261 ~290 nm) Fll C(291 ~450 nm) =B, ¥ ix =
B HIA CDOM WU RBOGIERFE S, 1H.



B % 35 %

T 45

£ 40

= 4

We 3.5 4§

= 39

B

=2 25

£ 20

=

= 15

2 1o

< 0s

0 . ; = =
240 290 340 390 440
i e/nm

11 CDOM #RifE L IR U St ik i 2
Fig. 11 Normalized absorption spectral curves of CDOM

12 SHERYL FK AR CDOM Wi 22 %50 3 AN B
TWHIA Y G R % S, B, A B S, (/8 H
0.0157 ~0.0292 m~", ¥J{H 4 (0. 022 3 £0.000 4 )
m~'; BEES, (HAGEEI40.0116 ~0.0227 m ™', 3
{647(0.0141£0.0004)m™"; C Bt S, {H M3 Fl K
0.0124 ~0.027 m~', ¥J{H 5 (0.0176 £0.0004)
m” . BRVLEOAR R B B S, (E AR /NG 5 s A
B> C B> B B, St 45 X A K AR G 55 45
R, UL CDOM 7E A B (240 ~260 nm) Bl 15
SRR, B — L TS, (A BUE 5 I B e %
K.

0.035
0.030 F
0.025 -
5 0020
& 0015
)
0.010 F —— A(240~260 nm)
0.005 F —a— B(261~290 nm)
0 —a— ((291-450 nm)
0 5 10 15 20 25 30

g

12 BRIOKE S, EHZES T
Fig. 12 Spatial distribution of S, values in the

estuary of Zhujiang River

HBHE De Haan'*" . Peuravuori %:311 $0] Tﬁ%,
CDOM HHX 73 i & K/ AT LU 3 250 nm F1 365
nm A& WS B FUAE MBI TR B, MBS R
7 (A RE X 3 S /N ARG 0 5 T L
JEE SRR AN G LR AE CDOM Hlv iy Fu 5] > | T A R Y+
XF o3 i — CROR, T LR, PR M A
AR, T CDOM. H J 7 1R 1) A 57 o AT, T HEL 7R
R & A . 3R S WARTRIKAR M (E S it 4
RO MR Z T, AR IR ERIT KR M AR L
PR ZKAA MBS BEBTERYE H ZKAR ) CDOM H R 5

RS . Helms 251 (RIS 6B, AN T 46
FEHFVE X A K5 T ( <1000) & BRI
CDOM , i £5 BE 1 Fifi 5. CDOM. & A K 12 19 78 4% =
JEER.

®5 [EKkEMERITERD S

Table 5  Statistic results of M values in different waters

iH M AEZEALIE MAEE
ENGI 5.45 ~9.067 6.974 0. 115
T 6.443 ~10.238 7.678 +0. 164
S 8.57 ~15.22 10.6 +1.57
Kb 6.94 ~9. 88 8. 66 +0. 088

XF S, AT M A AH SCPEHEAT 43 BT, 45 5 4n &
13 s, MAES A Bty S, [H S IEGR LA G,
e R 0.76, 5 B Beiy S, HARXCHER 0.67, 5
C Bty S, (AR E A0 0. 54, XULWIIFA 2
A AR S, (E#RXT CDOM 43 ¥ 2 iU A A
B AR 6 T ERYL KA 5, A By S, fH
XF CDOM 7320 iU U, 3 SRR A KA Y S,
H5 MAESEIIEADCE, S, B, M EBK, & BR
R, CDOM AHX 43F BT/ AR, S, fH i
N, TR TR B B, CDOM. AH X437 Ji 2 i K, 3¢
LU CDOM ZH B2 5200 S, Y CHED 2.
2.5 KR A5 TR

IRAAR P 0 R A 415 0 7K W AT Vi o S IR
JE W ORI R CDOM W, Fh T 40 7K W 5 2 [
FE ), PR 15 1 7K AR 45 21 43 W 5T R B AS 2% 1
afik g i, B 14 BRI KA 30 ASREAS I
% | AREEFURIY . CDOM 7E 440 nm Ak 1AW ot B
W ) BTk, T DL Hh € 3 UKL ) WA TR
W o 32 A i A R AR A s S ORI
WAL B4 EEABI R AE 47 % LA L, b die i i 89% , ik
07 47% 35915 69% . 17 e AW SO B W I BT
BRI/ N TR 6 R TR, HT 7 L B v ol 36%
AR 4% ,F20 19% . CDOM W L %o sk W iz i)
DUk ER/IN, T BEAS 19 BTER R AR TE 30% LA, Horp
e i 28% AR 2% P 12% . ke DA
A1 E7 AN RPN ER S e HE SIS e | RS
UKL, 7 W7 B2 A CDOM AR IR A5 /IN, IR R BR YT
PR AR M2 R BRI, iR (R ORI B 3
S TR ) 1) B LA R

K15 4 M {5 CDOM W Wi 57 ik % 22 7] 1) 5%
2,0 M {E#UN, CDOM W st ik bk, 3t
124 CDOM H R FE 2 % 2 3 e i, CDOM % 7K A4 B
W AT () BT RR A, AF 52 R B R 5 BE AR, CDOM. X 7K



12 14 TEIMIAE . BRYC AR 73 B R 234 4519

0.030
(a) ABE
0.026 F S=0.0027M- 0.0014 °
R*=0.7559
0.022 f
Ig 0.018
b
0.014 f
0.010 L
5 6 7 8 9 10
0.030
(b) BEE .
0,026 F §=0.0029M- 00021
R*=0.668 4
T 22
o 0.022
£
2 oos |
0.014 ¢
0.010 L
5 6 7 8 9 10
0.053
(c) CEt
0.045 F §=0.0063M~- 0.0253 .
R?=0.538
0.037
£
£ 0029 |
g
“0.021 -
0.013
0.005 -
5 6 7 8 9 10
M{E
E13 s, B M EMNEXE
Fig. 13 Correlation between S, values and M values

100
”
» FH . e
80T oo A ’ | %ed *” s
| LA iX
fel N 5 A
® . hd ; DR Y. 4
ey --4-- dglay > Ly
E a0 + —m— aph/y
- A= dglay
20
0

0 5 10 15 20 25 30

14 440 nm 4t a,. a,, | a, BRI o, BREHKE
Fig. 14 Contributions of non-algal particles, phytoplankton and
CDOM to the total absorption at 440 nm

TSR TR/
3 #ig

(1) BRI S BORLH) W SRR D AR e 2 AL
Yy £ TR BR 675 nm BRI A LS 9 I LA S
S TURE ) M AT 2 S50 D5 8 o 22 48 s I LA

(2) AR SIBORE ) 1) W WAL 2R 3R 17 i BB DL

9.5
90} e
85 F
8.0 F
75 F
7.0 F
6.5
6.0
55 F []
5.0

MAH

0 5 10 15 20 25 30
CDOMWE e 57 k3%

B 15 M{ES CDOM R FEARZ BHIXFR

Fig. 15 Correlation between M values and contribution

of CDOM total absorption

o, R ZORFE R A, S, W EM K, 2
[ 25 A 8 2 5 PV ot A RSN, B P R K AR 1 S,
(B PRMR BE R, 33X 2 1 T RR VL 1 R 1 RV K a2
DAY i TR S T AR — 2 R R A AT S R e, T 1 R
TR IK BT 5: ERA R B2 U 420 190 DA T B 1l L
Ly

(3) TIPS I W U R BUHE 440 nm A1 675 nm
A BRSSO AR AE 624 nm b 1
WER MM BN A, FE 50 AR TE 440 nm A0 AR
WA R Y S, S T R S SRR 4 B WSO AR A
Z A R FRIL o, (440) HHERE a WRIE
HISEFR T a, (675) HIFEEE a WRBEAEAEAR LT 104k
PEFF S, ol Bl €00 35 % V7 D ol 2R WS 2R B8 ) 3% g 2 22
FERE B, KD B4R 3R a BRE Y 32 5 M Ao
LI R BT 2 38 a Y BE AR B84 NI /DS | S B
FRIC: R BINE S

(4) FRYL A KAKR CDOM Wi R ELTE 290 nm 2
Jo GBS WAL, 7E 52 AN B 250 ~ 290 nm Z
[AAAAE—RIBUR | HOGTERHE /- B S, AR
PP FeIE CDOM WICREE. AHXT 4> 7 i i M
5 A Bt(240 ~260 nm) BRLAE S, (A 2 HER Y IE
FHSG BRYT KR % M {EE /N, CDOM Hy 85 7 1R 25
.

(5) BRYL I AR AR 0 2R J0RL 9 W WA B I i v
7 AT, PRSI RIBO S BRI N T
R BRI Y, CDOM WSO 8 I A 1) 53 ik e /).
4 CDOM M A R & 2 45 i B, CDOM. X 7K 4% 5 %
W) TR, A R B B IS, CDOM. X 7K 4%
SRR TR/

(6) 3 BT 55 70 L K PR S 2 44 i AL B hy 398 5k
filt, 38 T [ A O RO B AR 4y
W Z R SC 2R UK Rt oA, 1 kG K 5



4520

woooH

2% 35 %

S R SR | 2 K o e R A Y — o R 2y
5. IR BAE A et 2 — | R OK R 2 s
R SR AT RS T
BRYT R AR o B SR, S BRI R AROK 502
peERIrRl (L SITiNfE VA

SE
[ 1] Babin M, Stramski D, Ferrari G M, et al. Variations in the light

(2]

(9]

[10]

[11]

[13]

[14]

absorption coefficients of phytoplankton, nonalgal particles, and
dissolved organic matter in coastal waters around Europe[ J].
Journal of Geophysical Research; Oceans (1978-2012), 2003,
108(C7) : 4-1-4-20.

Bricaud A, Morel A, Babin M, et al. Variations of light
absorption by suspended particles with chlorophyll a concentration
in oceanic (case 1) waters; Analysis and implications for bio-
optical models [ J]. Journal of Geophysical Research: Oceans
(1978-2012), 1998, 103(C13) : 31033-31044.

Allali K, Bricaud A, Claustre H. Spatial variations in the
chlorophyll-specific absorption coefficients of phytoplankton and
photosynthetically active pigments in the equatorial Pacific[ J].
Journal of Geophysical Research: Oceans (1978-2012), 1997,
102(C6) ; 12413-12423.

Blough N V, Zafiriou O C, Bonilla J. Optical absorption spectra
of waters from the Orinoco River outflow; Terrestrial input of
colored organic matter to the Caribbean [ J]. Journal of
Geophysical Research: Oceans (1978-2012), 1993, 98(C2) .
2271-2278.

SN, NEZE, skakBE. =il XK AR ISR B FRAE AT
FE[J]. EIEEH, 2010, 14(2) ; 313-332.

IR, R, A5, SF. WISV K R 2H 43 WRSCRE I
FPRFANILI]. FEERE, 2008, 29(9) : 2448-2455.
Wi, ZEAME, A, A ORI SR R U Y
WAL ]. ik 5T, 2010, 30(8) : 2223-
2227.

FEARR, Briltih, Bogte ) S RV TR E R I K A
AOCRERRE 1L I [J]. ARk, 2013, 25(4): 497-
504.

HRLL, WAL, B, & FEKAOE
BT[], HEERLE, 2011, 32(2) : 452-463.
WOCER ) ARERAE, VFBESR, AF. BRVL DB TR ISR 0 ok
R R DB T ], BR2=il 4, 2003, 48(17) ; 1876-1882.
VISR, B SCER, BERIG. BRYTBURL W S 8T R
MR a WRERYICR [J]. IR AEHR, 2004, 23(5) : 63-
71.

FRESE, WOCER, R, A BRIL B KM S I R R
AR AR B e DL B RO [ )], B I TR 23, 2010,
29(2): 52-58.
Mitchell B G.

JBE B R W A

Algorithms for determining the absorption
coefficient of aquatic particulates using the quantitative filter
technique (QFT)[J]. Proceedings of SPIE, 1990, 1302, 137-
149.

Briucaud A, Morel A, Prieur L. Absorption by dissolved organic

[15]

[17]

[24]

[27]

[28]

[29]

[30]

matter of the sea ( yellow substance) in the UV and visible
domains[ J]. Limnology and Oceanography, 1981, 26 (1) . 43-
53.

BRF , BRFF T, AR, PRI AR a W MY “ AL
B SCHINERZ R T]. ARk, 2006, 18(5) : 550-
552.

SKiE bk, ZBAER, BORTC. KA R K AR R R B R
CDOM B et [ T]. A= 244, 2006, 26 (12); 3969-
3979.

XNbAE, ZEa, BiE, ORISR A e R X
FOXR IR R RE M [ T]. %R, 2012, 32(2)
438-447.

RIGAE SRR, ZRAroR. I GRS 7K A PR UKL W A
REsrE )], WHARLE, 2006, 18(4) : 356-362.

Bricaud A, Babin M, Morel A, et al. Variability in the
chlorophyll-specific ~ absorption  coefficients ~ of  natural
phytoplankton; Analysis and parameterization [ J ]. Journal of
Geophysical Research: Oceans (1978-2012), 1995, 100(C7) :
13321-13332.

7, A, MHESE, & O KEFEW Ak DR EBUR Yt
TR D], WIIARLE, 2009, 21(2) ; 280-287.
FHESE, EOCER, KGR, A BIEILTERAK MR WA A
MR B AT ] B AA, 2005, 24(5) : 1-10.
Sosik H M, Miichell B G. Light absorption by phytoplankton,
photosynthetic pigments and detritus in the California Current
system[ J]. Deep Sea Research Part I; Oceanographic Research
Papers, 1995, 42(10) : 1717-1748.

Millan-Nufiez E, Sieracki M E, Millan-Nuafiez R, et al. Specific
absorption coefficient and phytoplankton biomass in the southern
region of the California Current[ J]. Deep Sea Research Part I .
Topical Studies in Oceanography, 2004, 51(6-9) . 817-826.
Babin M, Stramski D, Ferrari G M, et al. Variations in the light
absorption coefficients of phytoplankton, nonalgal particles, and
dissolved organic matter in coastal waters around Europe[ J].
Journal of Geophysical Research: Oceans (1978-2012), 2003,
108(C7) . 3211, doi: 10. 1029,/2001JC000882.

i, ZEME, EAF, S ORET, EEKA CcDOM W IBCR
FZLARMSEE[T]. BRI, 2010, 31(5) : 1183-1191.
WEA, Zoiff, IMER, S KW CDOM 284 IR 14 K
HopFREEZEM AR ], P EIRERE, 2009, 29(3)
261-268.

I  ZRAER. R GO AR A DU IS IS 18] 19 43 57
FHECT]. ThEPREERNSE, 2008, 28(4) : 289-293.

Warnock R E, Gieskes W W C, van Laar S. Regional and
seasonal differences in light absorption by yellow substance in the
Southern Bight of the North Sea[ J]. Journal of Sea Research,
1999, 42(3): 169-178.

LhZRAE  BARTS, SKISAR. ARKW CDOM WO Y 5 R 1]
ZHZHHELT]. BIAFHE, 2005, 17(2) ; 120-126.

De Haan H. Solar UV-light penetration and photodegradation of

humic substances in peaty lake water [ J].

Oceanography, 1993, 38(5) . 1072-1076.

Limnology and



T . BT K RS S 4 BT

4521

[32]

[33]

[38]

Peuravuori J, Pihlaja K. Molecular size distribution and
spectroscopic properties of aquatic humic substances [ J ].
Analytica Chimica Acta, 1997, 337(2) . 133-149.

iKighk, ZRE. MRS | ROKWIE M4 2 CDOM 1k &
ATREARIEAMT[ )] AKBLAIERE, 2007, 18(3) « 415-423.
Helms J R, Stubbins A, Ritchie J D, et al. Absorption spectral
slopes and slope ratios as indicators of molecular weight, source,
and photobleaching of chromophoric dissolved organic matter[ J].
Limnology and Oceanography, 2008, 53(3) : 955-969.

JEIT R, EhUK, ZEAREE, AF. MR AIZRIL R X R G R M
REYPDERERNCREL) ], PR, 2007, 26(3) ¢ 114-117.
Roesler C S, Perry M J, Carder K L. Modeling in situ
from total absorption

phytoplankton absorption spectra  in

productive inland marine waters [ J ]. Limnology and
Oceanography, 1989, 34(8) . 1510-1523.

IMED, ZEaff, MM, 5. KEGRIEE Sk H 0
SRR 1] A2 2A4, 2008, 28(2) : 749-760.
FEMGk, sastk, XK, 5. A EVE FRACE WA i
WA LR R R AGFRIE [ T]. #IRRE, 2013, 25(4) :
505-513.

Morris D P, Zagarese H, Williamson C E, et al. The attenuation
of solar UV radiation in lakes and the role of dissolved organic

carbon[ J]. Limnology and Oceanography, 1995, 40(8) ; 1381-
1391.

[39]

[41]

[42]

[43]

[46]

[47]

FHESE, EOCE, KGR, A MIBILIRSRIS R T K
F USRI WA W) WOBCR B R [T, IR, 2007,
29(1); 38-48.

Binding C E, Jerome ] H, Bukata R P, e al. Spectral
absorption properties of dissolved and particulate matter in Lake
Erie[ ] ]. Remote Sensing of Environment, 2008, 112 (4):
1702-1711.

Ma R, Tang J, Dai J, et al. Absorption and scattering properties
of water body in Taihu Lake, China; Absorption [ J ].
International Journal of Remote Sensing, 2006, 27 (19) . 4277-
4304.

HOKT, ZFRY, T¥%E. RKREA DGR ]].
WEERL2:0E5T, 2008, 21(5) : 173-177.

IMEDR, ZEaff, TAF, . NEENE KR E A e w2 R
SARZEA R )], B AR A, 2008, 19(5): 1117-
1124.

B, S5IR4%, A KWK R 505 it R 80 4
AEWFFELT]. AKBHEZERE, 2003, 14(1) ; 46-49.

Bobd, Shoede ) fL4EH, 4. ORI R K iR CDOM Mo
IERRPELT]. WHARLY, 2000, 21(2) ; 242-247.

PRAERE, Wbk, BEF. W AOGIEARL N A B () o i S
FE N[ T]. P, 2003, 22(5) : 33-39.
Rte 2. BT AW BRI S PR R T].
HEPERR | 2003, 22(3) :10-14.



HUANJING KEXUE Vol.35  No. 12

Environmental Science ( monthly) Dec. 15, 2014

CONTENTS

Concentration and Size Distribution of Bioaerosols at Non-haze and Haze Days in Befjing ++veoveeeeeressrerssssssnsnminnins GAO Min, QIU Tian-lei, JIA Rui-zhi, et al. (4415)
Light Scattering Extinction Properties of Atmospheric Particle and Pollution Characteristics in Hazy Weather in Hangzhou ««+eeseeeseesneeereeees XU Chang, YE Hui, SHEN Jian-dong, et al. (4422)
Characteristic of Elements in PM, 5 and Health Risk Assessment of Heavy Metals During Heating Season in Taiyuan »«+reeoeeeeeseersenesneens LI Li-juan, WEN Yan-ping, PENG Lin, et al. (4431)
Pollution Characteristics of Secondary Water-soluble Inorganic Ions of PM,, 5 in Urhan Chengdu, China = +weeeeereesssrssesssseenenes LI You-ping, ZHOU Hong, ZHANG Zhi-sheng, et al. (4439)
Temporal and Spatial Distribution Characterislics of Ozone in Befjing «+++++seerersereesesremeneninnininin WANG Zhan-shan, LI Yun-ting, CHEN Tian, et al. (4446)
Characteristics and Source Apportionment of Volatile Organic Compounds (VOCs) in the Northern Suburb of Nanjing —««+seseeseereeessennenen AN Jun-lin, ZHU Bin, WANG Hong-lei, et al. (4454)
Environmental Significance of Wet Deposition Composition in the Central Qilian Mountains, China «++«+«sssserserseessmensenenieneneninienicnens LI Zong-jie, LI Zong-xing, TIAN Qing, et al. (4465)
Dynamics of Nitrogen and Sulfur Wet Deposition in Typical Forest Stand at Different Spatial Levels in Simian Mountain, Mid-subtropical Region = =«+seseessereeessserenenmenensininenn
..................................................................................................................................................................... SUN Tao, MA Ming, WANG Ding-yong, et al. (4475

Establishment and Assessment of QA/QC Method for Sampling and Analysis of Atmosphere Background CO, «++ereererrerseeresneensssenennes LIU Li=xin, ZHOU Ling-xi, XIA Ling-jun, et al. (4482
HE Li-giang, SONG Jing-hao,HU Jing-nan et al. (4489
SUN Zai, YANG Wen-jun, XIE Xiao-fang, et al. (4495

An Investigation of the CH, and N,O Emission Factors of Light-duty Gasoline Vehicles

)
)
)
)

Experimental Study on the Size Spectra and Emission Factor of Ultrafine Particle from Coal Combustion

Distributions and Air-Sea Fluxes of Dissolved Nitrous Oxide in the Yanglze River Estuary and Iis Adjacent Marine Area in Spring and Summer »«+«+sessereereeesemenensenemenennsininennenen
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Lan, ZHANG Gui-ling, SUN Ming-shuang, et al. (4502)
Spectral Absorption Properties of the Water Constituents in the Estuary of Zhujiang River —«+-veoeseeesesrsissimineiniiineininen WANG Shan-shan, WANG Yong-ho, FU Qing-hua et al. (4511)
Characteristics of Phosphorus Forms and the Effects of UV Light in the Confluences Water of Qujiang-Jialing River and Fujiang-Jialing River »«+-«e-sssesererseresenenienenmenensnininennnen
............................................................................................................................................................... YAN Jin-long, JIANG Tao, WEI Shi-giang, et al. (4522)
Research on the Threshold of Chl-a in Lake Taihu Based on Microcysting «+esseseeseeesssemsesusiemenensininini s WEI Dai-chun,SU Jing,JI Dan-feng, et al. (4530)
Temporal and Spatial Characteristic of Nitrogen and Phosphorus Output in the Suburb Watershed Around the Baihua Lake «+:eseeeereresrerveeenes FENG Yuan-song, LIN Tao, YANG Qing-yuan ( 4537 )
Effects of Light Trradiation on Phosphorous Releases from Typical Submerged Soils of Water-Level Fluctuation Zones of Three Gorges Reservoirs Areas ««+:+sssessessessessesenenenseninenenenees
.................................................................................................................................................................. GUO Nian, JIANG Tao, WEI Shi-giang, et al. (4544)
Analysis on the Removal Efficiency and Mechanisms of Phosphorus by Modified Zeolites Substrates Coated with LDHs Reacted by Different Metal Compounds in Laboratory-Scale Vertical-Flow
Constructed Wetlands — «+«ereerersrssrsssenmmmsnsi ZHANG Xiang-ling, CHEN Jun-jie, GUO Lu, et al. (4553)
Mercury Dynamics of Several Plants Collected from the Water-Level Fluctuation Zone of the Three Gorges Reservoir Area During Flooding and Its Impact on Water Body =~ ++esveveeseereereeees
......................................................................................................................................................... ZHANG Xiang, ZHANG Cheng, SUN Rong-guo, et al. (4560)
Effect of Nano-Ti0, on the Release and Activation of Mercury in Sediment «+«++srseerereersrsesensnesnsnnensse e ZHANG Jin-yang, LI Chu-xian, WANG Ding-yong, et al. (4567)
Estimation Inventory of Polycyclic Aromatic Hydrocarbons (PAHs) from Anthropogenic Sources and lis Impacts within the Yanghe Watershed, an Important Water-Source Site of Beijing, China
................................................................................................................................................................................. GAO Jia-jia, LUO Wei, XI Xiao-xia (4573)
Source Identification of Toxic Wastewaters in a Petrochemical Industrial Park ++««+seesseesreressnesimimnimmmnien YANG Qian, YU Yin, ZHOU Yue-xi, et al. (4582)
Investigation of Pollution Characteristics of Erythromycin Resistance Genes in a Sewage Treatment Plant and the Relevant Selective Factors —+«+rsesseseseerersenesienieniensimininsnninsne
............................................................................................................................................................... LI Kan-zhu, WU Li-le, HUANG Sheng-lin, et al. (4589)
Variation of Pollutants Along the Height of Two Media BAF During Advanced Treatment of Dyeing Wastewater ««+esstoverereeesesnernssnsnnens LIU Jun-feng, FAN Ju-hong, LIU Rui, et al. (4596)
Acclimatization and Characteristics of Microbial Community in Sulphate-Dependent Anaerobic Methane Oxidation -«w+resesereeressereressernnesinsneeenes XI Jing-ru, LIU Su-qin, LI Lin et al. (4602)
Capability and Microbial Community Analysis of a Membrane Bioreactor for Acrylic Fiber Wastewater Treatment — «+xesvereereseseserenssnenenneenns WEI Jian,SONG Yong-hui, ZHAO Le (4610)
Nitrogen Removal Performance of ANAMMOX ABR Process in Tannery Wastewater Treatment ZENG Guo-qu, JIA Xiao-shan (4618 )
Numerical Simulation and Operation Optimization of Biological Filter 70U Zong-sen, SHI Han-chang, CHEN Xiang-qiang, et al. (4627)
Effect of Gas-lift Device on the Morphology and Performance of ANAMMOX Sludge ~ +«+se+seeseseessesessensenmsnmnsninnsstnensissneeee LI Xiang, HUANG Yong, YUAN Yi, et al. (4636)
Water Treatment Residual as a Bioretention Media Amendment for Phosphorus Removal — «+xesseeeeeessensssvsisnenenninnine WANG Jian-jun, LI Tian, ZHANG Ying (4642 )
Nutrient Contents and Heavy Metal Pollutions in Composted Sewage Sludge from Different Municipal Wastewater Treatment Plants in Beijing Region ««+seseereeeseserensennenenneninicnennnes
..................................................................................................................................................................... BAI Li-ping, QI Hong-tao, FU Ya-ping, et al. (4648)
Polychlorinated Biphenyls and Their Methylsulfonyl Metabolites in Fish from an Electronic Waste Recycling Site in South China; Tissue Distribution and Human Dietary Exposure ««+:++++++++
............................................................................................................................................................... TANG Bin, LUO Xiao-jun, ZENG Yan-hong, et al. (4655)
Residues and Health Risk Assessment of HCHs,DDTs and Heavy Metals in Water and Tilapias from Fish Ponds of Guangdong —«+««+s+sssssseseesensenenienenenninenenisne
................................................................................................................................................... XIE Wen-ping, ZHU Xin-ping, ZHENG Guang-ming, et al. (4663 )
Concentration and Distribution Characteristics of Estrogen in Aquatic Organism from Chongming Island ~+«+-eeveeeeeereenreresenenensinnennees GENG Jing-jing, YE Ai-li, YANG Yi, et al. (4671)
Photocatalytic Degradation of Acetamiprid by Ti0, and Xe Lamp: Kinetics and Degradation Intermediates —-«+v+ervreeeereereeesesmeeneeneees ZHOU Wen-chang, YANG Hai, HU Zhi-bin, et al. (4678)
Effects of Nitrogen Addition on Available Nitrogen Content and Acidification in Cold-temperate Coniferous Forest Soil in the Growing Seasom s«+++eeeseseeseerseresemenieniiniininiininenn

*+ CHEN Gao-qi, FU Wa-li, LUO Ya-chen, et al. (4686
11 Jian-lin, JIANG Chang-sheng, HAO Qing-ju (4695

)
Impact of Land Use Type on Stability and Organic Carbon of Soil Aggregates in Jinyun Mountain )
Investigation and Canonical Correspondence Analysis of Salinity Contents in Secondary Salinization Greenhouse Soils in Shanghai Suburb -++++++- TANG Dong, MAO Liang, ZHI Yue-e, et al. (4705)
LIU Geng, NIU Jun-jie, ZHANG Chao, et al. (4712)

SUN Yue-bing, WANG Peng-chao, XU Ying-ming, et al. (4720)
)

)

)

)

)

Spatial Distribution Prediction of Surface Soil Pb in a Battery Contaminated Site

Immobilization Remediation of Cd and Ph Contaminated Soil; Remediation Potential and Soil Environmental Quality

Rules and Impact Factors of Greenhouse Gases Emission in the Saline-Alkali Paddy Fields in Different Years ««+cessereereeseserierenaiencniens TANG Jie, FANG Tian-ru, HOU Ke-yi, et al. (4727
Adsorption of Cd( II') Varies with Biochars Derived at Different Pyrolysis Temperatures —+++s+sssssessssssrsensnsninsnininininniinns WANG Zhen-yu, LIU Guo-cheng, Monica Xing, et al. (4735
Poisoning Effect of Ca Depositing Over Mn-Ce/TiO,, Catalyst for Low-temperature Selective Catalytic Reduction of NO by NHy «++++++- ZHOU Ai-yi, MAO Hua-feng, SHENG Zhong-yi, et al. (4745
A Comparative Study on Domestic and Foreign Emission Standards of Air Pollutants for Cement Industry —«++++++++ ++ JIANG Mei , LI Xiao-gian, JI Liang, et al. (4752
Revision Process and Thinking of Emission Standard of Air Pollutants for Cement Industry = «+eseeseseseeresesereseseee - JIANG Mei, LI Xiao-gian, JI Liang, et al. (4759



(REHE)E 6

E & KRHAIZ
BIES: B E BN
#OE. (FHEREEHT)

TEL EAR E%E
AKE XER Bl
PREHEIE BmtE 2 bk

O o % W

w#H A7

(HUANJING KEXUE)

TLE
B
TR

EER il
i A
T A
o MR

EHREZERS

M i
Jal s R
K W OE

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(HT 1976 48 HAIT])
W44 12 H1SH %35% F124 Vol.35 No.12 Dec. 15, 2014
+ & TEPER Superintended by Chinese Academy of Sciences
e B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBhEENFE) Academy of Sciences
A6 50 T B 0 A5 B R SR R 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
{4: 445 j( ,_%L. % jﬁ % Iﬁ Protection
* % Rk A School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yuan
& |OORERE) Gi % 5 & Edited by The Edit 'l}]IS d of Envi tal Sci (HUANJING
- y e Editorial Board of Environmental Science >
JLatTT 2871 fFA4R (HFIE DX XU #%
. KEXUE
18 5, BB & i : 100085 ) ) _
LT .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
B .010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " & m Published by Science Press
LBt 45 M AR AL i 16 " 16 Donghuangchenggen North Street,
ZIN N B
wﬁﬁéﬁ@ . 100717 Beijirlg 100717 5 China
ED R 2 3T JbsdUARERRI) Printed by Beijing Bei Lin Printing House
% 1T 4% 4 & K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M l 4= [E 45 Hu ik H Ry Domestic All Local Post Offices in China
B2 EK r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—ei=  ISSN  0250-3301 s =
EHS —————— : 2-821
REAR AT, o 2303301 ERBRR S,
E A E f:90.007C ESEZITRS: M 205

EASMRFET



	上fm.pdf
	20141213.pdf
	下fd.pdf



