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HEEHITTHRE. REH, 320 om(UV-B).380 nm(UV-A)H E W & BAE 6.33~19.59 m™".3.41~13. 64 m™ '[a] & 4k, %t
WH 1Y EENRBEEEESR N 0.24~0.73 m.0.35~1.35 m, B ABIEW 99% UV-BEFE 0.5 m EHAERKREERE
B, AAMMEREEIEHERABGFEHENIRZR ;BHEEFE IR OOC MK EL 6. 60~17.17 mg/L [ 24k, K1y
{8 &7 (9. 99+ 2. 48) mg/L ;375 nm K4 CDOM B E ¥R 1. 78~6.25 m 1, {E R (3. 70+1. 10) m™ Y ; EE B P 4+ CDOM
K5 DOC ¥k EAFAE B EMAM L, MR KBFEH K FEIRTE0,320 nm 40 B2 M & R 3 :aus0 = 0. 885DOC+ 2. 182 /MR
SR EEZH T KES K COOM WA, @ A 55 DOC ¥ E .CDOM W R A7 B &M%, 340 nm B R R A5 5
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Attenuation of solar ultraviolet radiation and analysis of attenuators iIn typical

macrophytic, algal lake zones of Lake Taihu

ZHANG Yun-Lin'?, QIN Bo-Qiang'*, MA Rong-Hua', ZHU Guang-Wei', CHEN Wei-Min' (1. Nanjing
Institute of Geography & Limnology, Chinese Academy of Sciences,s Nanjing 210008, China; 2. Graduate School of Chinese iArademy of Sciences,
Beijing 100039, China). Acta Ecologica Sinica,2005,25(9):2354~2361.

Abstract; The attenuation of solar ultraviolet radiation (UV) in typical macrophytic, algal lake zones of lLake Taihu was
evaluated based on two field investigations and lab analysis in April 2004. Spectral underwater UV and photosynthetically
available irradiance (PAR, 400~700 nm) was measured at several depths at 19 sampling stations. PAR was measured using a
192SA cosine sensor, and UV was measured with a scanning spectroradiometer (SR-9910; Macam Photometrics, Livingston,
Scotland) equipped via a 4 m light guide with a side-view cosine sensor positioned horizontally. Chlorophyll a concentration was
calculated from spectrophotometric measurements after extraction in 90% hot ethanol. Absorption spectra were obtained
between 240 and 800 nm at 1-nm intervals using a Shimadzu UV-2401PC UV-VIS recording spectrophotometer equipped with
matching 4-cm quartz cells., Other parameters including Secchi disc transparency, total suspended solid (SS) were measured

according to the Chinese CERN standard methods of “Observation and analysis of lake ecological survey”. SPSS 11. 0 software
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was applied to all data analysis.

Diffuse attenuation coefficients at 320 nm and 380 nm were ranging from 6. 33 t0 19.59 m™ !, and from 3.41to 13. 64 m™*,
respectively. The euphotic depths of 1% subsurface irradiance at 320 nm and 380 nm ranged from 0. 24 to 0. 73 m and from
0.35 to 1. 35 m. About 99% of the UV-B radiation was attenuated in the upper half a meter of the water column in Lake
Taihu. The corresponding attenuation in the UV-A was attenuated in the upper one meter. In the humic water in two river
mouths of sampling 0H# and 6 # , UV-B radiation was attenuated to 1% of the subsurface irradiance within the top 25 cm of the

water column. Significant differences in diffuse attenuation coefficients and attenuation depths were found in East Lake Taihu

and Meiliang Bay. Dissolved organic carbon (DOC) concentration ranged 6. 60 to 17.17 mg/L with an average of 9. 991 2. 48

mg/L and CDOM absorption coefficient ranged from 1.78~6.25 m~! with an average of 3.70%1.10 m~! at 375 nm. The
results showed a good linear correlation between CDOM absorption and DOC concentration for the 280 to 600 nm wavelength
interval. The linear regression equation between DOC concentration (mg/L) and absorption coefficient (a: unit m~') at 320
nm was: agaz = 0. 885DOCH2.182. The UV diffuse attenuation coefficients were strongly influenced by DOC concentrations
and CDOM absorption coefficients. The linear regression equations between attenuation coefficients at 340 nm, DOC
concentration and CDOM absorption coefficients at 340 nm were: Kz = 0.82 + 1. 05DOC and Ku30 = 1. 98 4+ 1. 49au340
respectively. The coefficients of determination between UV radiation diffuse attenuation coefficients and CDOM absorption
coefficients are higher than those between UV radiation diffuse attenuation coefficients and DOC concentration, which indicated
that not only DOC concentration but also DOC chemical composition was important in determining the penetration of UV into
the lake. Differences in the carbon specific absorption can result in different UV attenuation at similar DOC concentration.
Furthermore, the UV radiation attenuation was also affected by total suspended solids and chlorophyll a in addition to DOC in
Lake Taihu. The multiple linear regressions show that the coefficients of determination for the relationship between UV diffuse
attenuation coefficients and DOC concentration (or CDOM absorption coefficients), total suspended solids, chlorophyll a are
obvious higher than those of between UV diffuse attenuation coefficients and DOC concentration (or CDOM absorption
coefficients).

Key words: solar ultraviolet radiation; diffuse attenuation coefficient; chromophoric dissolved organic matter (CDOM );

dissolved organic carbon (DOC); Lake Taihu
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XE M ANLEYRFRIFERE . KEZENRERAEYRMN A 40 UV-C(200~280 nm),UV-B(280~320 nm),UV-
A(320~400 nm)™, UV-CEIRBEH AR EEN R . BREBRIAEERII, IERLEZB 900% , AT REM UV-C
PlEMR;UVBARBOBEREEREMHEE:UV-ARILBERERUEEFEWERGEM, Bl E#EHERY . W&
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KX FBAENBHEMAPERMERTRKESREANEHEEIIC B ABRMEE ., — MK, & 5ME S 7E B HIR
KPR FR B EFEPERFERNE, UV-B FEFEFAMR K, N E K EIEE S A 8 JLE K B % %P R8T K.
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Fig.1 Location of sampling stations in East Lake Taihu and Meiliang Bay

1.2 kE=5S5WMaE 5%

KT %40 4E 5 B BT vk B AL 28 B 2 B Macam 24 8 472 H) SR9910-PC B K T AL NI MM XS S By 4,
PIEFRENEKERN 5 nm. XEAREHF (PAR SEBWIEEAEXE LI-COR 2 a8 #K T IHEF (Li-cor 192SA), XM
INKAEE AT K TR ENESEROE W, WMEEPE 9:00~16:00 F17, WABI XR=B LS, K@K FE, 2K
FEFE 0~50 cm 2Z 18] , B FE 10 con M %€ 1 KGR,

DOC ##4 & #7 ik 2 A Whatman GF/F 385 58 7K B . 7E 1020 & TOC {G#HFTME . HE R a W E RAS A EEETE,
BRERYFHREZRNE.

CDOM 615 R W 2 B0l 2 R A o GF/F IR 38 /K 7 UV 2401 0 60 BT Tl g KRRk 6, R G MR8 (1D
THEBSIASHE KRR .

ay = 2.303D,/r | (1)

XFar FEK ARBKIENBREBERT (™ ),D, %Jléﬁ'ﬁﬁ v AEEEEE (m),
TS EE R T RESR B 41/ NEURL & 5 R BST . b oA an T SIS 3O 3T B 0
A, = ay — a5 X A/750 (2)
RF e HPEK AWBRKREBE (™ D) ;e ABERK ABNRBEERBKAT (m DA K (m) . Bl 375 nm WK KR POk R CDOM
we BELY, 2 F 250 nm Ml 365 nm K CDOM MR 0 R B LLE K i B CDOM 43 F K/pie 21,
CDOM B H IR R o (DR HAA DOC ¥ K ) CDOM X 4 ay R sE 71, % (3T 8
a* (A) = a,/DOC (3)
A Fa” (DX HERBCRBAL/(mg » m)) ;e FER A BRBERE (™) ;DOC o M ER PLBH K BE (mg /L)
1.3 FRAHVHERZEALHE
KTEBEACESERY — KRB 8N T ZER RS,

1, I(2)
Ks= —In 7053

A Ko ARERARB > ANBE B W ELHRE IR RELOBRE JORKREFODERE., K, @I AR
BREKTHERBREHTHEHEASI  ATFEHHOREREKBETE N ERKAWFERE BRBEZARRIEFH R >0. 95, BFEHN
3R HE K, EAgER mm;@ﬂi H.B T4 AMESIBHEBES MZBRBECABESEENYKRERS . E 310 nm LU
TEEBAEATEILEXARRAKEEN LR 1Y%, M EAR, WA AT EE 8 E 240 56 5 08 B, A ot B
RPEHEEII BN EBABERFE—CRE  AMAXREE 320 nm L EFEEMEMARIN,HF 320 nm iR UV-B. K

B FR UV-A,
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(4)

|




9 34 iE AR S5 KBS EE | 3 BB X R SR 5T 9 i R R R R Ao 2357

2 ZREHW

2.1 RINBEHNBEWMEFERE
KTHENEERENSBHERSERAFX . FKBEFEREREE D L& T UV-B EER 320 nm f1 UV-A K EH 380

nm ERAKTABE SR N 6.33~19.59m 1.3.41~13. 64 m™', ARG HRE . EAWNEHNEABMENEBHNERHESE

NTFEABXOEES., HARBEXEINBEAERABERLERRAR T £ (One-Way Anova) , KAEHFHEEEHER (N

=19,p<0.005), BRBERERE, ERANEXELAAMTREMAEBBABVMON O# 61 A, XRH TGN MRH

T HE R B R B TR R AE TS TS K BEA KM, I FH R W L AR R BT 3L

el

ju)

FIBHFERESERAPUUR L, REER INEE-BIAAREIMBEH N EYRIEANRE, SEBRRBFEMT
ERXER: T8 41t Subsurface irradiance (%)
| Zi% = 4.605/Ky (5) 0 20 49 60 80 100
320 nm F 380 nm KA 1% EBBEE S HIH 0. 24~0. 73 O T | L [
m,0.35~1.35 m. M FRABHE D2# SR BHFERKER 0.2
KA FREN 8 0% SFERER/N 320 oo WRARKE
BEE/MIM3ME, B 380 nm WM 4 FAEGELE 2) 3t H E; 0.4 X O# (2004-04-05)
7 b R BF 92 Huovinen 8 #3025 22 4138 3 M EMAMEME 2 NI
380 nm AL R HE B 1 W HIBEE N 0. 23~1. 08m'*’, Conde %' %
MEAAFE—TMEFEKEHHARXIER UV-B#M UV-A % 0.8
WM 1% % B N4 %) 2% 0.08 ~ 0.62 m, 0.30 ~ 2.20 m, .

Williamson %P F 3¢ DOC ik i+ BB HILE KLY 75 % K
H(FEEFEBTEEIMN TP BT EFHB S H
9% UV-BHEHHEFEH/NMNF 0.5 m,

B2 BRIY{7 380 nm A HIREER E 2 15
Fig. 2 Depth profiles of 380 nm UV irradiance

F1 UV-BL.UV-ALPAR BEEBRRBMRBAREANLE INFRE
Table 1 Attenuation coefficients during UV-B, UV-A and PAR, 1 %subsurface irradiance depths

%ﬁ}ﬁ 2 RE H K,(m~Y) Z1y;(m)

Saml-ﬂmg Date 320 340 360 380 400 PAR 320 540 360 380 400
stations
Di#  2004-04-04 10. 44 8. 05 6. 57 5. 55 4. 66 2. 04 0. 44 0. 57 0. 70 0. 83 0. 99
D2#  2004-04-04 6. 33 5. 24 4.17 3.41 2.74 1. 24 0.73 0. 88 1. 10 1. 35 1. 68
D3t 2004-04-04 7.56 6. 83 5. 65 4. 55 3. 82 1. 81 0. 61 0. 67 0. 82 1. 01 1. 21
D4t 2004-04-04 8.54 7. 30 6. 97 5. 72 4.82 1. 81 0. 54 0. 63 0. 66 0. 81 0. 96
O 2004-04-05 19.59  18.78  -15.50  13.04  10.09 7.77 0. 24 0. 25 0. 30 0. 35 0. 46
61 2004-04-05 18.30  16.98  15.08  11.88  11.37 3.98 0. 25 0. 27 0. 31 0. 39 0. 41
12 # 2004-04-05 14.90  14.10  12.74  10.75  10.50 4.72 0. 31 0. 33 0. 36 0. 43 0. 44
Ot 2004-04-16 13.78  12.24  11.02  9.88 8. 40 3. 49 0. 33 0. 38 0. 42 0. 47 0.55
1+ 2004-04-16 12.53  12.27  10.79  8.66 6. 99 3.53 0. 37 0.38 0. 43 0.53 0. 66
2 2004-04-16 8. 24 7.32 6. 18 5. 67 4. 97 1. 93 0. 56 0. 63 0. 75 0. 81 0. 93
3 2004-04-16 14.98  12.30  9.59 8. 69 6. 28 2. 86 0. 31 0. 37 0. 48 0.53 0.73
g 2004-04-16 14.91  12.65  9.76 8. 83 6. 55 2. 68 0. 31 0. 36 0. 47 0.52 0. 70
5 2004-04-16 15.20  12.67  10.62 8.4l 7. 38 2.74 0. 30 0. 36 0. 43 0. 55 0. 62
61 2004-04-16 12.23  11.75  10.59  8.10 6. 41 2. 25 0.38 0. 39 0. 43 0. 57 0.72
74 2004-04-16 14.20  12.83  11.69  8.59 6. 72 3.2 0. 32 0. 36 0. 39 0. 54 0. 69
8t 2004-04-16 9. 85 8. 77 8. 66 8. 37 5. 97 2. 35 0. 47 0.53 0.53 0. 55 0. 77
9 2004-04-16 11.17  8.60 . 6.70 5. 99 4. 96 2. 46 0. 41 0. 54 0. 69 0.77 0. 93
10# 2004-04-16 13.30  12.76  11.47  10.13  8.60 3. 49 0. 35 0. 36 0. 40 0. 45 0. 54
11# 2004-04-16 15.04  12.60  11.31  10.46  9.13 4. 37 0. 31 0..37 0. 41 0. 44 0.50

2.2 DOC ¥ E .CDOM WY 2 %

PR B S JE & DOC ¥ BRI (LE B 6. 60~17.17 mg/L,FH R 9. 99 meg/L . EEEHAE 4 A 5 MM EBBAB DO
S, HFHAEE T4 A 16 HUMER, XEAN 4 A S HEMBTAMARBEFTHREIREAXEFERFAB T, ERE
R EFE. DOC WEREME N 6.60 mg/L, A FARABIEDRE DIH K. MEREBEMAE K DOCHEEHTHFEMTRA,
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INKBRZE DOCHEREEERHER(N=19,,<0.005), ¥ DOC & FE 5 CDOM K W & HiH

BB, EREII MK

fTe&ttle

SOLE BRI, B A FHEBEWME, N 600 nm B 320 nm BEH K MR, MR Z A 0,320 nm LU AR X H B,

320 nm KA LA RN .

EANFEZMRAYER CDOM R AEH S DOC R EFE R EHEHEKX,]
MEBIEIBRXRAANRERA —CREEFE, HKEA
EJ R B HLE R BT CDOM W i X 33
St WA TR AR K, 320 nm KA E QREEZSB T TR, X3
PR, 18 TR R BB, AT s AR RS WA A KT

RRRBS S

7

X oM RKE 18RS R
Al B TE —ER E 7, HA
Bl oHmUAHE . B{ELS

the surface water

Qa320 = 0. 885D0OC + 2.182 (R* = 0.84, N = 19,p < 0.0001)

EUTER
4 A 4.5 B B985 CDOM 4T 8 1) 3
TR R G R — 3 2,

b £

~%

A

F 1L, XML BHR

A L)
=Yt E R LT AE L .
E B ) BT 3, 3R 2 )AL, BB

(6)

] 3X 2656 R AR T H DOC ¥k g 77, {H 45

6 0 R 5 8 O 4 R K 15 R
EA R G TREEBSENARBERR R FE— =
1t 98t BT 2 ), R 5 B 1A B
KB E SR R AEZE R B WK 2 5 .\ CDOM 4 F A/ R , Bt R # CDOM 4

= 4 A 16 B BB & EF — KRB CDOM 4 F APz

£2 CDOMBURAE R EAHETEA RZE LN DOC.Chla R E

Table 2 CDOM absorption coefficients, ratios of absorption coefficient and attenuation coefficient, DOC and chlorophyll a concentrations in

KR

aq(Ka)

Sampling *H B az{m™1) adsso/ 270 220 220 DOC a®* (375) Chla SS
tations Date 390 340 375 380 440 Ad365 (mg/L) (L/(mg+*m)) (pg/L) (mg/L)
D1# 2004-04-04 4.50 3.12 1.78 1.64 0.72 5. 30 0.43 0.39 0.30 6. 96 0. 26 6. 29 17. 07
D2# 2004-04-04 4.94 3.51 2.05 1.98 0.91 4. 93 0.78 0.67 0.58 7. 07 0. 29 2. 47 5.00
D3# 2004-04-04 4.80 3.39 2.00 1.86 0.87 4. 99 0.63 0.50 0.41 6. 60 0. 30 3. 04 11. 30
D4 # 2004-04-04 5.94 4.25 2.50 2.33 1.10 4. 89 0.70 0.58 0.41 7.97 0. 31 1. 32 10. 43
OH 2004-04-05 12.03 8.50 4.86 4.54 2.22 4. 94 0.61 0.45 0.35 12.77 0. 38 11. 83 86. 20
6 H 2004-04-05 14. 67 10.48 6.25 5.81 2.95 4. 45 0.80 0.62 0.49 17. 17 0. 36 28. 07 33. 48
12# 2004-04-05 820 5.75 3.36 3.11 1.39 4. 86 0.55 0.41 0.29 10. 46 0. 32 40. 74 46. 28
OH 2004-04-16 9.51 6.68 3.8 3.62 1.50 7.73 0.69 0.55 0.37 10. 83 0. 36 46. 81 22.48
1# 2004-04-16 9.06 6.38 3.78 3.55 1.51 7.26 0.72 0.52 0.41 8. 97 0. 42 13. 00 27. 24
28 2004-04-16 8.45 5.92 3.51 3.24 1.36 7. 36 1. 03 0.81 0.57 10. 37 0. 34 8. 08 11. 00
3H 2004-04-16 9.80 7.02 4.32 4.03 1.84 6. 59 0.65 0.57 0.46 G.11 0.47 14. 27 23. 36
4 # 2004-04-16 8.70 6.13 3.64 3.40 1.46 7.16 0.58 0.48 0.39 8. 94 0.41 10. 15 18. 20
5 2004-04-16 8.27 5.79 3.49 3.28 W43 7. 21 0.54 0.46 0.39 8. 28 0.42 9. 03 20. 88
6 H 2004-04-16 11.77 8.36 5.01 4.66 2.15 6. 89 0.96 0.71 0.58 12. 34 0.41 20.17 11. 84
7H 2004-04-16 869 6.10 3.68 3.41 1.50 7.08 0.61 0.48 0.40 10. 07 0. 37 15.19 19. 56
SH 2004-04-16 9.93 7.05 4.30 3.96 1.79 6. 74 1.01 0.80 0.47 9.18 0.47 12. 61 13. 28
OH 2004-04-16 8.41 5.92 3.47 3.28 1.39 7.27 0.75 0.69 0.55 9. 82 0. 35 7.59 10. 84
10# 2004-04-16 9.48 6.69 3.94 3.70 1.57 7. 34 0.71 0.52 0.37 11.12 0.35 18. 02 29.16
11# 2004-04-16 10.50 7.49 4.42 4.17 1.74 7.27 0.70 0.59 0.40 11. 81 0. 37 67. 97 28. 40

3 Wie5Eit

DOC ¥ & .CDOM MW A B S EWMARWEEF P  FEEEHME R LE 3. B13R 3 7] #,DOC & E .CDOM I 1 & 2
SEBEABHFEESEHMHEX, FEAALERAEREEHESEREGT TLER T,  CDOM MR 7 Bk 10 ) 5% 40 58 5 69 W E &
F DOC ¥, X R BT A DOC ¥ E W B DOC KB fARARE RN EREKEFFERENEENE., B T ARH R

£l #) DOC Xt #4558 5 iR WA — B
EIFF 5 DOC #E ), xsg R B R DOC 1 CDOM 7E 3R E % 48 4 = o
G HMENE . RINARSE ROELEEREK, EEZE
WEBRUV-BHERAEZZIHAYMIERLXEZYHFEmE, 4K DOC ¥,
Yy 5ot 45 51 48 5T 80 W OKE B B FE IS UV-B ZE /K K 5
BaRbw kI UV-BERBRABAF NS DOC # A
DOC ¥ B By AH X 1 0. 33, T AL JE 5 B M A 7K Ak
& ,Smith ZUY K B BB F YW

i B AR B W UVB(305~320 nm)F UV-A(320~400 nm) X B M & FE P
FE5UVB.UV- A BBSEBARSHHEXMNEERKSH N 0.91.0.83(p<<0.001,N=28), b ,F* 385

E(ERH A CDOM WEHLRIKRBGFEER) B

F UV-B ZB R KEA

3 B IR 220315, 4 Smith 2555078 X ¥k )
F A LM JEE AL, R2{X 0. 14, De Lange" " IRE M LR AKBIHE/NBHER S
TR ER Y RSB . B K KBERKT UV-BEFHNFEER

r DOC

T 45 18 F W R S5 CDOM MR Y 8 5089 A 56
THERE,S
B EAAEEAILRERS LA FE
ERBHMESREREEERAEE, FirE

fr b R Z BT RE R LB

Y A Y 8 7H BF 1) 18 35 A1 48 Y B9

T, ERF YW
P b IR K3 32

Hj




0 | WEH L AMMEE BRI

X, 4 A1 58 5 O B e R e B R o

2359

KRR, KR SAXHEREF -2

X3 FRAUSETERAEBATFHSEITIH

Table 3 Power and linear models for the relationship between diffuse attenuation coefficients (K;),

chlorophyll a and total suspended solids

DOC, absorption ceefficients (as),

* & A Regression equations R? N P DOC 3} Sources
Kaszo=2. 77+ 0. 99DOC 0. 48 19 <<0. 001 6. 60~17.17 A BF9E This study
Ka30=0. 82+1. 05DOC 0. 55 19 <<0. 001 6. 60~17.17 A PF3E This study
K a360="0. 05+40. 97DOC 0. 60 19 <0. 001 6. 60~17. 17 A3 This study
Ka3s0=0. 49+40. 78DOC 0.57 19 <£0. 001 6. 60~17.17 A& B3 This study
Ka320=1. 55DOC" 9! 0. 49 19 0. 001 6. 60~17.17 A BF3% This study
Ka340=0. 97DOC!- %6 0. 56 19 <.0. 001 6. 60~17.17 A3 This study
K a360=0. 68DOC!- 15 0. 59 19 <£0. 001 6. 60~17.17 A& B3¢ This study
K 4380=0. 58 DOC!- 4 0. 60 19 <£0. 001 6. 60~17.17 A ¥ 3% This study
Ka320=2. 09DOC!- 12 0. 87 63 0. 001 0.2~23.5 [287
Kauve=23. 62DOC? 8 0. 33 19 <£0. 05 2.2~21.8 (307
Ku320=23. 46+ 1. 05a4320 0. 56 19 0. 001 6. 60~17.17 A& 3T This study
Kaz0=1. 98+ 1. 49au310 0. 61 19 0. 001 6. 60~17.17 A 3T This study
Kaiigo=1. 48+ 1. 96a43s0 0. 62 19 <20. 001 6. 60~17.17 KB This study
Kuzzo=1. 27a4320+0- 30 0. 95 — <.0. 001 — (8]

K UvBs10—3200 = 1. 06a4UvB(310—320) + 0. 63 0. 94 17 <20. 001 4.9~16.0 [23]
Kai320=1. 5laq320—0. 12 0. 84 63 <£0. 001 0.2~23.5 (28]
Ksuve=3.51+0. 91 aazoo 0. 75 19 <£0. 05 2.2~21. 8 [30]
Ka310='0. 93ads20+ 4. 24 0. 82 — <.0. 001 6. 3~20. 3 [35]
Ku320=4. 63+ 0. 51DOC+0. 028Chla+0. 11SS 0.72 19 <£0. 001 6. 60~17.17 =B %% This study
Kamo=2.52+0. 58DOCH0. 015Chla+0. 125S 0. 82 19 <2 0. 001 6. 60~17.17 A WF 3% This study
Kaizeo=1. 62+0. 56DOCH 0. 026Chla-+0. 088SS 0. 82 19 <£0. 001 6. 60~17.17 A BF 3L This study
K4350=2. 14+0. 37DOCH0. 039Chla+0. 076SS 0. 85 19 <£0. 001 6. 60~17.17 A BF 3¢ This study
Ku320=0. 9944 0. 315DOC —0. 491Chla-0. 4548S 0. 98 25 <20. 0001 2.3~6.3 [33]
Kpar=0.34DOC—0. 35 0. 34 19 <20. 01 6. 60~17.17 A BFFE This study
Kpar=2.43+0.038Chla 0. 20 19 =0. 057 6.60~17.17 < W 3T This study
Kpar=1.254+0. 078SS 0. 94 19 << 0. 0001 6. 60~17.17 A B 3T This study
Kpar=0.12855+0. 487 0. 95 25 <20. 0001 2.3~6.3 [33]
Kdaén=4. 41+ 0. 63aqize+0. 024Chla+0. 10SS 20. 78 19 <20. 001 6. 60~17.17 A 3% This study
K300=2. 78+ 0. 91au310+0. 015Chla+0. 1188 0. 86 19 <£0. 001 6. 60~17.17 A8 %5 This study
K.3g0=2. 06+ 1. 11ausge+0. 037Chla+0. 073SS 0. 91 19 <£0. 001 6. 60~17.17 A B 3% This study
Kpar=2.0641. 11agsso+0. 037Chla+0. 073SS 0. 98 19 <£0. 0001 6. 60~17.17 A BFF This study
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RASEYRESENRAGERBHER AR FEEEREMAX(R . MERBERNBHER AN SEFORERT
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K0 = 3. 625InSS — 2.449 (R? = 0.83, N = 19,5 < 0. 0001) (9)
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