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Estimation of the Optically Active Substances in Case [I Water of the Lower

Jinjiang River Based on the Bie- optical Model

LI War hui, XU Har-qiu

( College of Environmert and Resources, Fuzhou Univesity, Fuzhou 350108, China)

Abstract: The water s Inherent Optical Properties ( I0Ps) , induding absorption and scattering coefficients of water componens, are the
essential parameters for bie-optical model and retrieval of water quality using the sem+ analytical method. Nevertheless, the application of the
bie-optical model in river water studies is still very rare. Therefore, taking the lower Jinjiang River of Fujian, SE China as an example, this
study measured and calculated the bie-optical properties of river water and concentrations of optically active substances based on in situ water
samples collected from river in 2007. Tt shows that R (0™ )43, R(0™ )/ R(0™ ) and R(0™ ) 5o/ R(07) 4 can be used to estimate total
suspended solids (TSS) concentration, phytoplankion pigment ( PP) concentration and the CDOM absorption at 440nm, respectively. The
determination coefficients ( R*) of the retrieval model of TSS, PP and CDOM are 0.953, 0 8205 and 0.6213, respectively. The
corresponding relative errors of the models (RE) are 6. 1%, 21. 87% and 22. 18% . The resuls show that the model for estimating TSS can
achieve the highest accuracy, the PP-estimating model has the second highest accuracy and the CDOM-estimating model has the lowest. The
relatively lower concentration of phytoplankton pigments, narrow characterized spectral range of CDOM and influence of CDOM’ s R(0™ ) by
TSS and PP wihin this spectral range contributed to their relatively lower accuracy.

Key words: optically active substances; absorption coefficient; backscattering coefficient; sub-suface irradiance reflectance

(coloured dissolved organic matter,

1
, cpom) '
2 2
2 2 2
, —
[43 2
’ - l
2 2 b
? )
2
: 2008-06-21; :2008-09-02
: (2005YZ1011)
4 : (199~ ), , s
’ , E-mail: huhuirabit@ 163. ©om

) * . Email: fdy@ public. fz. fj. m

o=~



1009

[2~4]

1.

-

CDOM

5629 km",

200%16-23

Digribution of water sanpling stations

1.1
(Sentry M-2) . ( a
) ;
GF/C , 48
h ,  90% ,
665 nrm 750 nm , 1
1% , 665 nrm 750
nm , a (Chla)
(Pa) el
12
( inherent optical properties)
[7] ’
Mitchell®
, 47 mm GHF 50~ 200 mL
, Lambda 900
, [9]
CDOM GHF
, 0.22 Bm  Millipore
Lambda 900 ,
[9]
Smith "
Lambert Beer s
a( N (
) CDOM

a(N = a( N+ aom( N+ a,(N) (1)

,ap(N) awmom (A av (N

CDOM
, CDOM
by( N (2) "
b(N = cou( N = ay(N = acon( N (2)
3 C“W( }‘)



1010

v N
(3)
cew( N = 2.303D( N/ r (3)
2 D( )\) 9 r (m) .
b])p
bhp = bp X B (4)
2 B 2
(case II) , )
. Petzold s
B=0.019,
0. 019 L3
B= 0. 019.
bu(N (5
A
bu (M) = 0.5b.( N = 0.001 4 300 (5)
CbhOM , )
bu( N (6)
bu( N = bu( N+ buw( A (6)
1.3 R(0)
( apparent optical properties)
[71
R(0 ) (subsurface irradiance
reflectance, )
) R(0")
[ 14.15]
Kirk' " - R(0)
. bu( N
RO =/ vy O
f = 0.975- 0. 629 by (8)
, Ho
9 l’lo.

30
14
(
) R(0)
R
RE RMSE 2 ,
2 2
RE
l . | CEst,i — CObs,i |
RE( %) = A [—C(})S,i } x 100 (9)
RMSE
IZ( CEs i — COm, i) ?
=T
RMSE = I\J - Cawe (10)
5 CEa.is CObs i l
, Cawe
,n
2
2.1
( 2),
CDOM
, 400~ 550 nm -
2(a)
, 675 nm
700 nm
[13.14]
(7) , R(0)
s R(0 )
. R(0) , 580
m R(O )
,R(0)
[9. 10]
, 680 nm
,R(0) 1 ,



4 1011
14 4.0
" (@) BB REEL (b) CDOMB T R 3L
- :
£ I =
& 8 W
W& =
)
By a
)
2
0 . . L 0 .
400 500 600 700 800 400 500 600 700 800
1.2 0.16
() &5 [ B R AR
0.14
- o 012
g S
e ﬁ 0.10
0.08
B f=
= = 0.06
i ®
@ ® 0.04
0 1 1 1 0 1 1 1
400 500 600 700 800 400 500 600 700 800
#K/mm P /mm
2
Fig. 2 Water optical properties of Jinjiang River
2.2 mm . s 22
400~ 800 nm R(0) R(O )53 ,
(cmss) r,
, 400~ 580 nm r )
2 2
0.6~ 0.7 ; 580 nm r , R, R
670 nm , ( 1).
r . 753 2.3
1
Table 1 Estimation models for each optically active substance
RZ
crs= 800. 15 v+ 0.17  (p< 0.01) [ x R0 )] 031
crs= — 2330 6x%+ 1057.8x— 6 4 (p< Q01 0 HU54
= 819. 261057 (p< 0 0l) 0 9530
cre= 14 78935 (p< 0.01) 09127
cres= 4039 In(x) + 16246 (p< 0.01) 0 9226
cp= 88 2x— .53 (p< 0.01)[ x R(O0 )50/ R(07 )l 0 7903
cp= — 179.29x%+ 74. 126~ 285.41 (p< 0.01) 0 805
cp= 6.69% 75 X8 (p< 0.01) 06579
cp= 0.000 8701 ™ (p< QO1) 0 6234
cwp= 95 Wln(x)+9.02  (p<0.01) 0 8027
aepon(M0)=0.95c— 1.08  (p<0.01) [ x R(07)gd R(O7) 4] 0 5838
acpon(40) = 0.56x% - 1 Br+ 2 68 (p< Q01) 06213
a cpoy (440) acpov ( 440) = 0. 28x 1 ®15 (p< 0.01) 05657
acpon ( 440) = 0. 24" (p< 0.01) 05827
@ cpoy (440) = 2. 37In(x) — 0.86 (p< 0.01) 0 5554
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Fig. 3 Comparson of estimated and measured concentration values of each optically active substances
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Table 2 Comparison of optically active substances concentration and R(0™ ) of five samples
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