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Abstract. Lake Chenghai is a plateau-enclosed deep lake located in Yongsheng County, Lijiang City, Yunnan Province, China.
To understand the temporal-spatial distribution of euphotic depth and its influencing factors, we carried out field investigations in-
cluding nine sampling sites in the lake from March 2016 to February 2017. The results showed that the mean value of the attenua-
tion coefficient of photosynthetically active radiation and the euphotic depth were 1.06+0.25 m™" and 4.64+1.27 m, respectively.
There were no significant difference in the spatial distribution of the euphotic depth in the whole year, months, rainy and dry sea-
sons. Meanwhile, the euphotic depth were significantly different among months ( throughout the whole year, as well as in the rainy
and dry seasons) , and the highest and the lowest monthly value of euphotic depth were 6.49+1.03 m (May) and 3.63+£0.48 m
(July) , respectively. Moreover, the phytoplankton biomass was the main regulating factor that controlling the euphotic depth, and
the impact of suspended solids on euphotic depth was found in rainy season, few impact of chromophoric dissolved organic matter

on euphotic depth was detected. To further test the indirect influencing factors that affecting euphotic depth, the Spearman correla-
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tion between the phytoplankton biomass and its ecological factors was also conducted. This study could accumulate the limnological
data and provide the reference for the environmental protection of Lake Chenghai.
Keywords: Euphotic zone; diffuse attenuation coefficient; photosynthetically active radiation; phytoplankton; rainy and dry sea-

sons; Yunnan-Guizhou Plateau; Lake Chenghai
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thetically active radiation, PAR,400~700 nm) 55 B (1 1% VREEAE N EDE)Z W E (euphotic depth, D) AR E s
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Fig.1 Distribution of sampling sites in Lake Chenghai
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Tab.1 Some parameters in the surface of water column in Lake Chenghai

E e oty
SH

TR Y A Sl A
SD/m*** 1.56+0.38 0.98~2.50 1.91+£0.32 0.90~2.65 1.74+0.39
EC/(mS/cm)” 1.26+0.02 1.22~1.28 1.27+0.01 1.25~1.29 1.26+0.02
Sal/ (ng/L) b 0.63+0.01 0.61~0.64 0.64+0.01 0.63~0.65 0.63+0.01
WT/C** 23.38+2.34 18.30~25.79 16.88+2.57 13.29~22.51 20.04+4.08
TN/ (mg/L) ** 0.97+0.24 0.68~1.67 0.81+0.09 0.65~0.99 0.89+0.19
TP/(mg/L)‘l 0.05+0.02 0.02~0.08 0.05+0.01 0.03~0.07 0.05+0.01
DTN/ (mg/L) 0.69+0.10 0.55~0.96 0.66+0.11 0.41~0.89 0.67+0.11
DTP/ (mg/L) d 0.02+0.01 0.003~0.05 0.02+0.01 0.003~0.03 0.02+0.01
CODy,,/ (mg/L) ™ 5.42+0.74 4.12~7.10 4.35+0.67 3.32~5.74 4.87+0.88
SS/(mg/L) 4.21+2.07 0.33~9.20 5.32+4.46 0.67~16.67 4.78+3.54
Chl.a/(pg/L) ™ 41.52+23.63 11.90~112.87 26.84+13.63 9.46~56.77 33.97+20.43
DOC/(mg/L)*¢ 6.83+1.35 4.36~9.65 6.74+1.90 0.43~10.97 6.79+1.62
ag(440)/m7“’ 0.42+0.17 0.25~1.02 0.52+0.26 0.24~1.36 0.47+0.22
SUVA,s,/(Lmg/(C-m) )™ 1.88+0.18 1.40~2.50 2.73+4.48 1.59~31.70 2.27+3.07
Kd/m"‘I 1.05+£0.27 0.43~1.60 1.07+£0.22 0.65~1.70 1.06+£0.25
D‘.“/md 4.76+1.51 2.87~10.71 4.50+£0.93 2.71~7.04 4.64+1.27

o R TR (P<0.01). MR FEOA SARPRREAR B 0 FORTT T N=45, 75 N=45, 4N =
90;b F/RFZE N=41, 5.3 N= 18, 4:4F N=59;¢ /R MiZ: N=49, 505 N=52, 44F N=101;d £ fi 2 N=51, 2% N=
45, 44E N=96e FoRHZE N=51, 2% N=44 445 N=95; Hiflh , fiZ: N=51, 5.7 N=54, 44E N=105.

2.2 D, B =57
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1) B 52 RN L T 5 6] 4 B M 25 5 (P<0.05) 55— 6 [, D, (A P A 4053 B 6.49+1.03 m
F16.25 m BEZE 5.21+0.85 m 1 5.21 m, {578 7 F HIURATE , HIE AP 67 5050504 3.9320.49 m F1 4.01
m; 10— 11 7, D, ¥HE R 505 B 4.65+£0.87 m #14.80 m F+Z 5.08+1.03 m F15.27 m( & 2a) . 25 [A]4> 47
FH, A6ES D, AEHE Jg 4.7421.45 m, HERAEIE H7 4.66+0.97 m, FERAEI (K 4.48+1.36 m, 4t FEE T
2L B I IARTE R RIS, FEARAERIE R 4.73+1.18 m, hEFAEI(H K 4.84£1.59 m, ZRERAERI(H N 4.29+
102 m, 75 o AREIEREES (K 3); NeE A  BR:lWEE, D, EX W5 Mm LT FxR (K 3 fE
4).
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X, H 7 ARy D, 5 SSWEEEM Chl.a ¥k JFE X R B (In(D,, )= -1.8254In( C+1) +4.3029 (R* = 0.66, P<
0.01,N=9),In(D,,)=-2.2117 In( C,,,) +6.8001 ( R*=0.66,P<0.01 ,N=9) ) ;8 A ,D., 5 SUVA,, & I 2 17 ]
% (In(D,,)=-0.0958In( SUVA,,, ) +0.7076( R* = 0.47,P<0.05,N=9)). 227 D {15 Chl.a ¥ 2 5 2 4
([ 5b),Hd 11 A D, 5 Chl.a ¥ B AYA M B2 (In(D,,) = —1.2296In( C,,, ) +5.0591 (R* =0.71, P<
0.01,N=9)). Mgk EMFN P, D, 5 «,(440) Fl SUVA L 2 TC R FARCNE (K Sc il d). K FRTE
4 (4—5 1) MR (10— 11 A) 9 In(D,,) 43515 ER X (i R 7317 |H , 2528
R G R B EMEOCR R D, 5 Chla ¥ 2 B E R A (In(D,, )= -1.07631n
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Fig.2 Box chart of monthly changes of D, and Chl.a concentration in Lake Chenghai (no D, data in March 2016)
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Tab.2 Stepwise regression between In(D,,) and In(Cg,,), In(Cs+1), In(e,(440)+1) and In(SUVA,)

eu

Z ZICEH T R R? P
W2 (N=51) In(D,,)=2.667-0.671In( C,,) 0.44 < 0.0001
BE&(N=45) In(D,,)=2.429-0.815In(C,.,) 0.65 < 0.0001
LAE(N=96) In(D,,)=2.491-0.684In( Cy ,) 0.46 < 0.0001

x Fe O T4 35 6 2 0 2 7035 4 3 .
24 ChlLa iREMNZESHREESESHNEXNE

i 125 A6 J7 T, 22149 Chl.a He R (41.52+23.63 pe/L) B3 K T 575 (26.84+13.63 pg/L) (% 1) ;4—5
H,Chl.a #e ¥ 10.75£1.04 pg/L FFFZ 14.28+2.59 pe/L; 10— 11 F , Chl.a ¥ Ji ¥{# i 37.73£14.17
pg/L FREZE 22.61+6.36 wg/L([E 2b) . [ ARE T 1H (A= P DU LA KR P 6B ), Chla W BEAE 24F (&
H WZE B mFE 2= (K 3 K 6,345 A PEETAXRTF 0.05). i FRIGLF WEARED
D, 15 Chl.a V¥ 2 B 3F FUASC, FEMIERT T, 3 — 250087 T Chla WRJE 56 XS, 4R BR W
Zg,Chl.a {55 WT TN ¥ (COD,, W< BEFI SS e 34 12 [ 2 IE ARG, 55 SD Hil DTP #k B &2 1o 25 A ¢ 2
Zg,Chl.a ¥R WT TN ¥R DTN ¥ B &2 B 2 IEA G, 5 COD,, Mk E 2 B3 AAEC; 24, Chla IRE 5
WT . TN ¥ J& DTN ¥R J% 1 SS IR & 2 B3 IEAHSC, 55 SD TP ¥R JE A1 DTP ¥R & 2 B # A (%K 3).
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Fig.3 Spatial distributions of the mean vaules of D, and Chl.a concentration

throughout the whole year and during the rainy and dry seasons in Lake Chenghai

IR AN A8 (S0 ) KPR T P 7 T AR . 0, 7RV T 2k rh, D, T LIRIE G 5 Chla W% G R 2
TR A WA B P K B2 VR B M A BRI TR 5 & B, 7 42 2R 9 SRk AR B X IR, 37 0
ISR D, 09 3 B0 28 15 19 22 U 3 428 36 5 9 A By PO SO o, DI A el T B2 PR e R A e S
SR F KA SS BVER ™. CDOM iy DOC YT LMo ™, %t D, B9 43 A t ke B 28 56 B A
PRSI BTAR AE B34 307 £Lat 25508 32 1, CDOM 2 98 5 1T WOt 5 ek iy 22 0 %) $E1i B %, CDOM
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Fig.4 Spatial distributions of monthly D, in Lake Chenghai (no data in March 2016)
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