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HEARF ERA.BET . TEZ REF . BLEFE

AL KM a5, FF  435002)

FEE LT 2018 A X KA 15 4 W U 22 (00 B A0 A 5 K 5T W L 5 A KR 1 I T A, T 9 TR R 43 oA T IXORT AR
X RKIRAT B 5I8E 15 A SRAE S FE 1.4.8.10 H X 4 s AL #E A7 KA R AR 5 38 3 40 A K MO 2% il R B(K W)
FOBJZIRIE (7. B Hf ok U S 2 b 1 20 2 80, 45 21 KR W90 LA B9 9% A 305 85 (PAR) B2 804 1 1T S K il
P A SR UK IR RS, SRER . (DKAEMN K, EFT LUK ERMK. EER&E.FHMHEN
317 /m, A ZERK AR B (2O R WK A=t R E B m FEF A4 % a(Chl-a) & ITEY
(SS) FO¥E fE A B (DOM) , #H 56 R B 25 43 5135 8] 0.606.,0.445 F1 0,419, BRFRHI KK K, W EBER T, LA
2 :K¢=0.019Chl-a+0.011SS - 0.029DOM+2.364 , ¥R /K /& Chl-a.SS Fl DOM ¥ B 1l 2 B0 KR 1 K 44 4 45
PR T A 5 () R WE AT UK AT Y R R 00 Z 715 R A 2, 4 A 275 o 2 B (JL R B R B /KR
Zo/ DOBYNT 1 AR FF DKM 5 S A WRAE X8 L 7 1 e 5 0 L AR 0 X T 3 W XV e R K M L

) 00 ) 9 R S L

KRR KI5 OE A RUR ST s 1B W UKAEY) s HOLR R E

RESES X171.4 XERARERD A

KA AT A6 B A BN (297527 ~30°12" N,
114°39'~115°24" E) , R ¥ A1 KB T BB &,
LB 1 106 km® , KT AR 63.4 km” 5 3] IX 2 75
b RKEER, K2 30 km, W REL K 139.8 km, &2
BT Y K B . B K 0.5 44~2.0 /2 m’ (GF &
ARG, 2015) . R T sk N 255 & e 7= 9%
U5 N 20 2RI FF IR KB R 5 &R B ATk
BEAT KA Y Tl 7K HE A P 7K A= A 3R 45 1 37 )
FEEBEIR . AR R T I A R FR G Al K
J T H PRI il T AR X S S A KR ANz
BB E AN T KEEERLELE,
2012),

TR )56 A A 30U B (photosynthetically ac-
tive radiation, PAR) XA A= 25 & 48 A AR K (5% i
(FEAHZ,2008; Karlsson et al,2009; 5= BH 7R #1224
5,2012) , AR08 UL R WK A4 i ¥ I R B2, 3K
OGS A R A RS DK AE ) A K Ry H

KB 2019 -07-01 f& B B #5:2020 - 12 - 29

EL2WB WA HFITH H (Q20182502,D20152503) 5 3] AL Iifi
T 2 19 T 8 T 4 T VS Y ML 5 AR B AR BB T

YEZE BN AT 1998 48 B ARRM: &l g5 ol K 3R BE 4
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BISVEE 2B . 1985 452 B 1+, PFUI . 32 2 M K75 g
S ERBEHV TA/E., E-mail: wuxd03@163.com

N EHES 1674 -3075(2021)03 - 0079 - 07

TZ—(RIB AR, 2003 R R 55, 2016) ., A W5
T KRB TTRY R A G A ALY
(chromophoric dissolved organic matter, CDOM )
JER M — K WA K R PAR i EE R ZE ., AR
SR I 7 A R 2277, 5% e PAR % 0 4 1
1) FE 2N ORI AR a0 i 2o 5 (2018) Xf
T 13 A4S LR OGS RSO PR AT R Y
N Ry iz b DKW PR R O% A AR O R R Bz
CDOM H 5 5z K, M4 R a(Chl-a) W JE K Z 5 i
i TLAF (2014) A IR 1 K (A 22 R vk 1) 32 22 52 g [A]
T4 Chl-a FIETEY) (SS) ; 5K iz MR 5 (2005) X i Jik
W ARG 22 R M IF o R B, PAR 308 £ 25
i 57 S R A ¥ M A LR (DOC) FE iF AE
Wy s B 25 R 00 062 S W R B I, vT U5 85 1 R DA
WK B A XA DR ) B B TF (Shi et al,
2014) . #FWIIAKIR R PAR it Tl 240, ) vl fig
TG AR K AR W 3K 45 A K T 7 5 10 2 8 O B, 0 T
HUTKAE Y BT AR AN VP45, 2013) PRI, #4522
Xof B — T VA 2E AT DT OK A WK B A A X K AR
PAR 4§54 B H 3 2R BE 52 0 R 1 0 17 S ik v R
0L EH E XK A Y HEA T8 BARSE 5 R R
BN LB N RNGE 4R 2 (T i 4%, 2014) . AR
SCIE o BRFE IR W K AR 0 51 2 R v B I AR AL
B, BN UK Y 8 5 Mg Rt 5%,
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1.1 BHERIEESRERE

A RBMMIES. B BE T 15 R
(D, #5455 12 5 5, al i ok 53 3 B R 4y
RV X FIAR X PRI 4. 25T 2018 4F 1 J .4
J .8 A A 10 H X4 s AL F A7 K BE R 4R L SR AF B 1)
EPAE9 £ 00~15: 00; Hrp, 2018 4F 1 At T4 %
IR A B ARG+ 3508 2 A X K FE TE 0L REEAUE 1~7 5/
13~15 S IK#E,

5 FE e

7/ 3 L .

% // S xigi 8 3000
N/ i AN
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E1 KABRESNTH

Fig.1 Location of sampling stations in Daye Lake
1.2 REHESERUE

TE KR ) R R A b, B3 0 R 4% A Y
KER(D,) i B (SD) D& A ZUR HH (PAR) . 3
HL,SD SR E AR 30 em (8 H ZE REE s PAR SR
FH B0 55 8 S B AR T A 1 ZDS - 10W U Jig i
TR E . F 2 F B 2K R TR D S B fR 7K T 4R
N AR 0.2 m 3 — 2w — 8. A 3 A
Bl BUHSE I A2 PAR 58 B 5 & B ARG K 30
TRBE A T R 0.1 m, HAt J5 2 4H
I,

i 2.5 L RO RER G KHERE NI
ML I 22 F8 AR AL 45 3B (Turb) BB (TP L B A
(TN ZIFY (S HHLETEY (OSS) . TTHLETEY)
(ISS) | & 4 MR 5 38 B0 (CODw,) I A WL 9
(DOM) M4 % a(Chl-a), KEEE T 0.45 pm (1)
D8RS Ik DB I L VR SR A TN A 1 A BLBR (DOC) 5
DOM, H: it Turb % EXO, (YSI, 2 &) i # 2 /K
J5T S 5

SS % i GF/F JEJE (550°C F#pead) g =
J& o AE 105°C R4t F 30 min J5 FR & &, 2 )5 7F
550°C M IBke 3 h LBRA HLAL 4 LA AR 1SS, —#/ 2
2R OSSGEID F 45, 2014) , TP R 8 B6 30 20 %
JGREWE TN SR o 2 0 A Ak 55 40 4 O B
CODy, K JHER 3%, Chl-a SR FH 90 % 79 B 32, H 7 i
By PR R 7K W I 4 7 D7 12 ) CoF% D ) A i 7
(ERFEGY E R, 2002), DOM F H 2483k

O BE VR HEAT I AE 4 A BB A L 5 DL T SR AT
U436 96 BE 1 F (UV2700, B E b, DU 4K 2
L, 4 HAE 200~800 nm . BFfE 1 nm &b i 0% 5% &
i (Chen et al,2018),
1.3 HERLESHE

W R BOHEAXWT .

a/(A):2.303A(A) ©

L

STk G A3 AN /0N B Uk B a8 R, 3 X i
I EE I A2 7= A T R A O X R AT AL IE (B
£ 2019) .

a (700)
700 2

K a” O FIR K LA IE B EDE K R A Ab B
WRE/m) s A QO RTEB AR X AL B FE & i WO B
B s L 0 He G LAY SRR B4 (m) s QO A IE 2 )5 A9
TEP K AR 2B (/m) 54 (700) 2/ 700 nm

a)=a (D)

Ab W R/ m)
TEAMRIG2EME BT — 1 25 4F T L PAR 119 52 0
AR DL R
1 E,
Kd:; In Ef() @

A2 Fom DI B AL IR EE S E. RLE,
Gy RRAER B R = A FIK LT T PAR 58
18 5 K o 2278 )t 27 5 3 3R 400, 8 3 X AN W] 3 B2 KR
PAR 58 47 W45 3], Hp mH R %0 R =>0.95,
PLETHEEANEN =3 0, K, (A B2 Gz b5,
2005) ,

HOGRIREE (Z.) — R 46 48 BBy oK R 3% i
120 B B IR BE 3 % R R A7 1 H 58 (o] 1t B4
2014) ;

~ In100  4.605
" Ky K,
1.4 BESIT5HH

T AN [ 2 B B R A B5OAS [m] o O 45 98 A 45 2
JEZ S AT T O 25 R . X T O 22 8 4
b B AR B Welch 46 56 1 Brown-Forsythe £ 4 f)
R A IE .

WA 28 465 B K0P . R AreGIS 1001 3R PF A5
RIGW R AE 2050 A 8. Kl Excel 2016 Fl SPSS
21.0 A7 ZF MK K . Welch # K . Brown-For-
sythe Kz 50 SFIME (K o (E R LG etk 3 540 ¢
ZBN G 0T B P<<0.01 Wk %, P<<0.05
F & E L P>0.05 AANEE,

@
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2 HRE5SH

2.1 KEREHIER
KA W& 2 F K KA 4.0 m DL B &
Z R A S KA 1.4 m ] AR B K 3
2.7 m RAEAL BN B . TN BRFE FBARSN, H
YE R, LR FE &R, FE K E N
1.29 mg/L; TP REAR, & B AR 3 oA
0.089 mg/L; /K BE AR B R & IR GR D
F1 KAWMBELERIESER
Tab.1 Water physiochemical parameters of Daye Lake

s i Z AR A

®#F HZE KE O XF A

KE/m 2.3 4.0 3.3 1.4 2.7

M /mg - L7 0.30  0.75 1.29  0.89  0.76
B/ mg . L 0.056  0.090 0.046 0.164 0.089
EAERER e S /mg + L 5.05  5.13  3.46  3.43  4.27
M4 & a/pg « L7 25.59 57.69 44.94 7.78  34.00
EIFY/mg « L7 22.13  54.93 24.47 20.53 30.52

2.2 REFFRFMH

B E L, KL F M R (K ORI N 4
F<HFEREME<HE, HEAEN K, BFKTHE
ZEHMRKZE (P <<0.05) , ZZ 4L JE B 7E 1.02~4.18 /m,
SEHEL) R 2.47 /m(B 2 —a), K 5 KME BT
HE, WAL N 2.69~5.59 /m, F¥HE N
3.69 /m;HEM K, BERTREP<<0.05), HF
HMEBEUREE AZ52F 2N LR EES
(P>0.05), ®FKF, K, HEMKK, f/MEH
1.02 /m, KA M 5.59 /m,F¥H 3.17 /m, =5[]
b KB K RSB PG 1) 2R % U Y
S IR R E RN .
2.3 EME

KIG W% W] BE (SD) 19 2= 15 AR AL R R IR - K
Z<HBHFEEFKE FELE 28~42 cm, FHE
Y8 36 cm, i FH KT A Z(P<C0.05) 5 1 Hfth 4% 2=,
WA EE 5EPRZ R HEA B E XS (P>0.05)
(B2 -b), ZFKE, 7 24~ 81 cm, H{HH
43 cm, M ZE4E Ok E . 240 SD 42 LI A
KERBATAHMNBERKNREH (XRS5
81 cm) fHEEAKTEA0 e BT 8l ., =50 |, B E W
AR XY SD EEA) 2 5 T P9 X (P<<0.01)
24 MEEa

A5 b, KB W4 K a(Chl-a) (1 3 A8 1k %
N A F<HEEHME<EEBEH2-0., XFH
JE N 3.67~12.50 pg/L, FHWE }7.78 pg/L.
BERTHEE EF FEMEEP<<0.0D); W E

HEHIAEE ZE, Hy 38.25~94.32 pg/L.F¥{E K
57.69 pg/L, B m T H AL FMA4E(P<0.0D),
SAE AR A AR K, e/ 3. 67 pg/L, e KH
94.32 pg/L. Z3[0] I, f1 VY ] 4R 32 8 0, 7 B 2
PR FF ik — G, 3 7 AR AR W 7R A& 2,
Chl-a ¥ 7 386 9 22 R H B 3
2.5 WmE

KAG W BB (Turb) FHH A F<HFHF
Z<FkZFE. LM Turb B EMKTHKZE(P<0.05),
H 3.94~39.54 mg/L,¥J{H H18.30 mg/L (K 2 -
D, BkERE. N 21.16~31.15 mg/L, F¥{E K
30.05 mg/L, 3% & T4 & (P<<0.05), &4 1{k
ANER R BR A RSN, A 2T SE AR B R, B iR
JEH 42.76 mg/L, AR E Hy 3.94 mg/L, VB {H
M 25.93 mg/L. MAEIE_LF KA 7E B 2 i v i)
AR S 0 U 1 v A A T A A = B 2 B Y X
TARRXIULLIAZR R 3% (P<<0.01),
2.6 AREENY

AR Hp (1 7 i PR B HLY (DOMD 143 4 %+ 4
SO RIS TR W B S — R R TR
RAEY AR FKBEAE 350 nm 3% K Ab /Y Wl &
B R AE H MR )& (Coble, 1996 ; Zhang et al,2010; X2
PR L2012 RIRA S, 20200 (2 -e), YW E, K
1B DOM A 2= It 2 ke /N,y 1.84~4.26 /m,
FIME K 2.58 /m, B F LTS (P<<0.05)
FRTEZEMA4E(P<0.01), EZ DOM Rk £
B K, 9.90~10.94 /m, FI¥{E K 10.35 /m,
BERGTEHER KE LFEMLF(P<<0.0D, K2
R , RIB I DOM A8 L B &, 2295 R Mo, e
R RECH 10.94 /m e /NRILR B R 1.84 /m,
25 [ 4% J& A . KR 1 DOM 16 5 5 M 2= 52 Bl i
VY [i] 2 28 0 0 A 1) o A R S T A R A T 2R 4 A L
27 BiEW

KR 14 = 1 B TR W (SS) W AE BN, FE
10. 20~35.04 mg/L."F¥{EH N 20.53 mg/L . M B 3%
T EZF(P<<0.0D) FFFMA4E(P<C0.05) (K 2 -
D, mKMEMBAER S, R 43. 87~62.20 mg/L,F
BIE R 54.93 me/L & m THS B L FRM
(P <C0.01), SS 44 AR K, fi /N ik B AR
10.20 mg/L, £ K ¥ & K 62.20 mg/L, F ¥ {H N
30.52 mg/L, ZS[H] I, & & W 2R PE X 1 SS 2 i3
B TR X (P <C0.05) , M 76 58k 22 0 A W] b iy =5
[F] 53 A1 B
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Fig.2 Seasonal variations in characteristic optical indices of water in Daye Lake
2.8 RFSHEKRETFHEXYE Chl-a,SS F1 DOM # i # A & (P <<0.01) , M1 K &

IS4
2

T8 35 X KR W 2 3 e FR B At R e PR Y
AT, 15 5 4% 2 80 2 18] 1 A 26 R 505 SR K
BmeER (kR 2, EAMREMN K, HS SD Z {7

TEA ARG 28 30 ¢ & CRJK R, 20105 A i LA

BBk A T 0.606,0.445 F1 0,419,185 1/SD Ay
MBI AHAANRE. 1/SD 5 Turb # & %
K (P<0.01) AKX REH 0.564, Turb 5 Chl-a
RO (P <C0.05), R M 0.330, Chl-a §

20123 MAFAF,2019), AWML RER . Ky 5 DOM Hl SS Z A1 BIH) g 3% AHOC (P<<0.01) MK &
2 KAEWMAEEERRZHMEAKREFH Pearson X R
Tab.2 Pearson correlation coefficients of light attenuation coefficient and influencing factors in Daye Lake
R Ky 1/SD Turb Chl-a DOM SS 0SS 1SS
Kq 1
1/SD 0.235 1
Turb 0.245 0.564 "~ 1
Chl-a 0.606 " * 0.257 0.330" 1
DOM 0.419"* —0.066 0.064 0.625" " 1
SS 0.445" " 0.077 0.149 0.600 " * 0.888" " 1
OSS 0.100 -0.430" -0.212 0.343 0.711" 0.797"~ 1
1SS 0.217 -0.324 —0.305 0.306 0.844 "~ 0.966 "~ 0.614 "~ 1

o FRAE P<<0.05 /KGRI 1 3 H G  FomAE P<0.01 7K CRUMD B 8 38 4R 6

Note: * denotes a significant correlation at the level of 0.05 (two-tailed) ;

(two-tailed).

** denotes a highly significant correlation at the level of 0.01
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B4y R 0.625 F10.600, DOM,SS,OSS Al 1SS Z
(i) 12, P 7 i ik A DG (P <<0.01)

FH I A5 380 DK 1 7K A D' 2% 5 D 3R B0 T 5 T
K& Chl-a,SS 1 DOM, X} K. Chl-a,SS Fi
DOM #4172 e IH, il 8| H X RN .

K, =0.019Chl-a + 0. 011SS - 0. 029DOM +

2.364 (R*=0.392,N=55,P<C0.001)
3 it

3.1 RAMXFERRHMNAIBEHIMEZR

KA WK TR UK P A T KR
FRACTR A L 3 o L X AR KA R R RUR % (Eich-
hornia crassipes) . J@ T AR AN . PRSI
IR BR AR {4 2 (Chl-a) B R 5% Wi H K 14 0 2 4
PR F B X 5A0] o T2 (2014) X 38 51 04 BFF 5
SEAL I 5 RIS FE T ORI R A L
¥ (DOM) (Zhang et al, 2009), 3% — J5 i & 3iF T
DOM 5§ Chl-a Z [A] 4} i 3 i A0 SRR PE (P <<0.01) ,
7 — 7 AR R T RIG K o DOM W 40 K 6 .

BIEY) (SS) Fh EE (Turb) 1 2 K 4K % 2 55
FRIERY B 5 K T MR, 2007 E B T4,
2014) H HAT SS X K v 0 B o6 27 5 0 4 1 o1 ik 4
ol HE — 2P A BT A A 2R BE O 2 o IR B
(K5 SSHtHEM . kBT S WA EREN
AHICAE (P <C0.05) . AHOC RN 0,625 1 B F= Fl &
T AR DGR RN B3 AR OC R BN TE 0.1 A4
32 MAKEWEKEGRXABEBEREXE

PRI DK P S T IR B & 8 IR AL Y 32 2
J7 ¥ (ERREE 55 ,2018) . At IAA R RE IR E
SN R RSP P EENAS
B (Z#1A58 55, 2014)

7 T8 B 5 IR R K AR R 1% K IR
JE L 3SR DT K AE 0 26 47 T g 35 21 A A BR R B2, Ao I
VR UK ) N BB IE 5 AR 4 (5 B T 22 s
2012;Zhou et al,2018; ZEHL 4, 2019), &, A
SCHIA TG 2 VR EE R K IR W AH (Z../D D 1R R 62
BB (R 3) o ) W 7 4 80 N 3 A DT /K A ) 2E K X
B CREE 84, 2016)

KRB WIAKAR ) Z. /D AE W R 4 i) 4%
DX 8l 35 AN 36 BT K A P B R A2, 3 RO O B ]
HAE A R R R T A 2R TR AR R 3 R 43
T A K SOXTE R v 18 1 7K A A 0 A7 0k &2 1
VR BEAE W AR . PR X8k DA L L 52 08 DA AR
A DX 2 TR K HAl B v B SRS L Z ., /D (E

R3I XKEWARAZTHAXERE
Tab.3 Z../D, at each sampling station

in Daye Lake by season

FE R AN IR 2515 /9 6 2% BE
£k # = #* 73
1 1.05 0.52 0.47 1.30
2 1.03 0.33 0.43 2.06
0.95 0.36 0.41 3.76
4 0.97 0.42 0.40 2.29
5 0.82 0.42 0.41 0.79
6 0.87 0.49 0.35 1.94
7 0.81 0.49 0.35 1.08
8 0.72 0.21 0.30 /
9 0.85 0.24 0.36 /
10 0.80 0.36 0.30 /
11 0.79 0.33 0.61 /
12 0.71 0.34 0.36 /
13 0.90 0.30 0.38 1.15
14 0.99 0.33 0.37 1.20
15 1.13 0.46 0.39 1.04

/N B ] R LR P L BN I LA T 0K
TP RIS 5 53 5, A8 52 3t ) A o B v, R BLRGR )
9 T I DX A LA B A T 5 9 L LA PG T T X
FA AL F) e 7K el o3 A, X 2l R R R T L
KA Y T DX

4 Ihg

(DRI WAy o B 5 5 57, 35 W A 4 (H
TE 40 cm Z2fq, B ZE Chl-a ¥k BE . DOM W Wit £ A
SS e JE 4y a T H At 2T

(O RIGWIAKMAE Ky B AR E LLFED
EARTHA R E S Rm . 25PN 3.17 /m,

(3) KR W1 7K R S 24 5 Mk 1 32 B2 52 e BT R
Chl-a.SS #1 DOM, #5¢ R # i =5 2 T 0. 606,
0. 445 F1 0,419, 47 &1 X1k A4 36 BT K f 1 K M4 2%
Rt A EEE L,

(4) KA 38 B8 A7 DU/ AL B K 52 4 B ] o 7R
Z X DL L AR SE A DL ZR W) XL R S X R
DA K T80 A V0 3 1 7 K M R R

& % Lk

PR AR GRS, 2016, WK ROG R E R F Y
A RN R B ] K AEEIARE, 37(2): 10
- 16.

BRI B, 2R R L AR, 20014, FE TR AR B O BT K AR
TEW) U BT A 7 R R LT ). W HOR 2R, 33(2): 14
-23.

M RS OR AP S R, 2002, ZK B K I 23 A 5 ik M. 4
Ji. bR P E RS R A H RA
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Seasonal Variation in Daye Lake Optical Properties and Influencing Factors
REN Wei-xiang, WU Xiao-dong, GE Xu-guang, LUO Chu-yu, LONG Zi-jie, LIAO Ze-yong

(College of Urban and Environmental Sciences, Hubei Normal University,
Huangshi 435002,P.R.China)

Abstract: The photosynthetically active radiation (PAR) available in water bodies is the most important
factor for the growth of submerged plants. In this study, we characterized the annual fluctuation of PAR in
Daye Lake by determining the light attenuation coefficient (K 4), euphotic depth (Z.,) and other important
optical parameters. The factors influencing seasonal variation in optical properties were also identified. The
objectives were to provide basic information for the ecological management of Daye Lake basin and a refer-
ence for restoring submerged macrophytes. The study was based on a seasonal (January, April, August,
October) field investigation and water quality monitoring at 15 sampling sites in Daye Lake during 2018.
The K4 of Daye Lake was lowest in winter(2.47 /m)and highest in summer (3.69 /m), with an average of
3.17 /m. The seasonal variation from spring to autumn was not significant. Spatially, K, decreased from
west to east. The water of Daye LLake was moderately eutrophic, with an annual average Secchi depth(SD)
of 40 cm, and the chlorophyll a(Chl-a), dissolved organic matter (DOM) and suspended solids (SS) in
summer were significantly higher than in other seasons. Chl-a, DOM and SS were the primary factors af-
fecting the optical properties, with respective correlation coefficients up to 0.606, 0.445 and 0.419. The
primary factors were related to K4 according to the following equation: K, = 0.019Chl-a+ 0.011SS —
0.029DOM+2.364. Thus, decreasing Chl-a, SS and DOM is important for improving water transparency
in Daye Lake. The appropriate season for restoring submerged macrophytes in Daye Lake is spring, be-
cause the light threshold (the ratio of euphotic depth to water depth, Z../D,) of the lake in other seasons
is less than 1, and is not sufficient for germination and growth of submerged macrophytes. Restoration of
macrophytes is suitable in lake areas east of Leishan Mountain and Bangkeling Mountain, the coastal shal-
low water on the southern margin and the river shoal in western Daye Lake.

Key words: Daye lLake; photosynthetically active radiation (PAR); Secchi depth; submerged macro-
phytes; euphotic depth



