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Waterside convective velocity in a large and shallow lake: A case of Lake Taihu™
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Abstract: Waterside convective controlling aquatic greenhouse gases cycle is a common physical process in lakes. However, the
physical process was less studied in shallow lakes. This study investigated the waterside convective strength, which was expressed
with a waterside convective velocity scale (w* ), in a large (area 2400 km?) and shallow ( mean depth 1.9 m) lake based on in-
situ high-frequency monitoring data. Results showed that the w * with an annual mean value of 2.49 mm/s was relatively uniform in
space. However, the w ™ had an obvious diurnal variation, the value in nighttime was about four times higher than that in daytime.
Meanwhile, the w ™ varied seasonally, the peak value generally occurred in summer and lowest in winter. It should be noted that
the diurnal variation of w * was more significant compared to the seasonal variation. Our results also demonstrated that daytime w *
was driven by wind speed, and nighttime w * was driven by energy budget.
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Fig.1 Distribution of the five study sites in Lake Taihu

8 14 5 A B T AT A K I 220 S A SIS | TP U A B A R P RS T s K R Kk 3 5 R ( WPL) A% GE.
53 A S DU 43 0 BSR4 1) R 1) IR e e O 15
FUVRR S, T 16K S A U S 5 K R AR A K TR REL R P ORI {2 0 XUl S P LN 25, 4
% 5 BE AL A RGBT A 10 m s FBE A i X 72 L RO b B A AR S ek [ 31-321].
1.2.2 A #E R KESRIRAHER o B EAR N,
w =(B-2)" (1)
X, B KRR IE S B (m?/s°) sz IRAZIREE (m) . IRA A9 EBURRAE S K T & 2 B Rl VA B 35 50 4%
i , AR B R IR A2 A S 70k ASBIF S8R Ha A IR 38 A WL , ply Herb 2515 i 5 AR A3 )2 TR
B AR IR 2 (0.4°C) A8 3), B LIK TATIELIE W 02 2% 0L | 24 5 2 K IR 5900 0 2 2% 1L 10 25 (/N Tm ol
TR2ZET DU 5 5 P22 A TR H 501X VAR TS R T S i o e e
HKAKIIE SR B AR R,
gra-Q,
B=- o C, (2)
Kb, g MESIEE (m/s”) 5a K 0 °C BRI P KRS (a=1.6x107+9.6 x 107 1) ;C, K7k A8 JK H A
Z8(C,=4200 )/ (kg*K) ) ;p, MAKIRFEFE (kg/m’) 5 Q, /K FFGH B (W/m?)  HA AR .
Q.=R, -H-\E (3)
2o, R RS (W/m® ) o D043 e S L) 22 4 W 74 16 S R 1) R L R R b K e
FASE]; H O RHGE R (W/m®) , AE i HGE B (W/m® ), 3] i3 R R 56 R 40 B LN A5 B AR 4
MacIntyre 25 il Read %5 (BF5Y, 24 Q.< O SIS, I IN AT, AK A B R HE B IR IR A5 24
Q.> 0 AIEER, RAIHWIA , KRR 245
1.3 #IESH
LI P P[] A1 249 g 2 /NI AR 0T 7 B3k H XA A S AN AR I {45, SR SPSS #ift 4
T A DL KBS 5 , A4 One-way ANONA Z0Hr HLASAS R BB 41 R0 22 52, i LSD ( Least-
significant difference ) J5 P5 K45 Hi22 745 1 % (P=0.05) , >R ] Spearman 15653 Hr B 1] AL MM G 1




1192 J. Lake Sci. (#ia#%) ,2020,32(4)

2 BREH

21 BEXR(R)SEEEZMTEWL

AN A 7 3RS WK R X IRIR A BT AT 5 A X0 3E B 3k 04 % 5 v AR I
PR ST oK R B DR SRR 2EE (T,-T,) LR Y H AR ALRAAE (B 2) . BB A0, 5 ANl
ATV BRI K R B 3 S L 2 A B R AR A R AR, AR AR 43l 45~ 450 Fl-110~373 W/m?,
WEE 35 IRAE 11:00— 13:00 Z[a]. 4 A] A K BR AR 5 LA S 1) bR TF R ST, im s A e, B
K F G AL A, IR IR S RE L, IR S S B AR, AR IR . B MLW 35 g5 4k, T.-T, 78
Hdx 4 4-3k 25 (PTS \BFG \DPK il XLS) 35 2 3t AR ] 9 28 AL ASAE , RIUEAE H 3IE A 12:00 245, #3418 H 3R
T 19:00 Ze 47, MLW 3 54 T 100, AR A A 2 5 it SR B 00T, B4R TR AR o R s e it
T AT RE S50 MLW 2 2509 T, T, 554 4 AS1AsE GG R A7 22, PTS 3 55 A0 MLW i 5000 O S0s 2= W, KU
A 2 H AR (R AS LR S50 2 - MLW 3 500 RS ZE A IR T 1 K, (5L PTS Sl o5 i XU 76 4% ] 5
K.

LI 305 2 BRI 5 A3k ) 4 v 4 9 S 3 A 25 1) 2257 (P > 0.05) , HAE 44 433 o 91.36 W/m”
(PTS) .88.86 W/m’( BFG) .87.91 W/m’( DPK) .85.53 W/m’( XLS) 1 85.81 W/m’( MLW). S5¥imRE2510, K
KRG (8] 2b) 78 5 /LI 25 2 Al 0 i 35 9 25 (8] 22 5 (P > 0.05) . MLW 3 15 8] 32 J&) i i b 5 i 458
2, G A (] Ld) . R 5 A3k a5 10 mo =5 B A AU 1 AF {6 5311 9 4.80 m/s (PTS) (4.53 m/s
(BFG) 4.50 m/s (DPK) .4.47 m/s (XLS) F12.97 m/s (MLW) , & MLW 3 5 XU B AR A1, Fo Ayl o il Xk
W IC 0 A28 (B A2 4K (P>0.05) . b Ah, SO0 I 45 45 o 22 W A 5 A4~ i A A 7K TR A JE ) ek #9245 Ak (P>
0.05) , HAESE 4354 17.54°C (PTS) \17.77°C (BFG) ,17.32°C (DPK) ,17.63°C (XLS) 1 17.99°C (MLW) .

—o— PTS —o BFG - DPK —— XLS —+— MLW

400
300
& 200
£
£ 100
S
0
~100 fekrssrkige EE
_100 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18 20 22 2 2 4 6 8 10 12 14 16 18 20 22 24
i Zl/h B Z/h
g
=
_0'5 1 1 1 1 1 1 1 1 1 1 1 1 2.5 N N 1 1 1 1 = 1 1
2 4 6 8 10 12 14 16 18 20 22 24 2 4 6 8 10 12 14 16 18 20 22 2
HF Z/h i Z1/h

Pl 2 WL 5 A3l R S (R, , ) KRG (Q,, b) |
AR 5SSUREE (T -T,, o) LERH(U,,, d) HERZEL
Fig.2 Diurnal variation of R (a), Q,(b), the temperature difference between lake and air (T.-T,,c),

and wind speed (d) during measurement period at the five sites



H B A KA R KA KR R b ik R oM 1193

3T RIS AN AR ST TERE (T T, DL R XG5 A8 4k, i B nT 50, AR A 3 B9 v dm o
AR (T, -T, 7 5 A3l 2 Z 0] B R/ INRVAS AR REAE 15 B — 3. Z 15 AR AR RRAE LA PTS i s R 8] iR S e
Fefie i, BRI SR G LKA DU ZE (G B (B 5 510 119.56 124,28 79.88 F11 40.54 W/m’. ] 1
KR 5 AR ST R 2R AR AR RIS, Z AP E 43 5 16.94°C (£ 22) (26.88°C ( H Z) (20.15°C (FkZ) Ml
6.35C (4 Z). Bk, T-T BB ET AN RS CFHEN 0.96°C) , FZECFIENK 0.61°C) Fkk
FRZ CFHMEN 0.85°C) , Z Tt AR CT- BN 0.52°C) . B MLW 3 5 (1 RUBR AR A1 , oA 00l 5 IR 1Y)
FBARHAE AR B, L PTS 3 SR 6], H 10 mo o B A XUGH 7R & B A A WU 2= (906 53 5] 2 5.09,4.53
4.89 F14.70 m/s. B4 MLW 3 45 14 10 m 525 B8 Ab X 78 75 B A DU 2 H{E 43 31 3.19 .2.58 .2.92 fi1 3.18
m/s. KIAER XGE Jy 4.58 m/s, ZEZFT[E] L ERI2ZH (P > 0.05).

—o— PTS —o— BFG —&— DPK —— XLS —— MLW

T-T/C
A= O = DO O
T

U, /(m/s)
N

8]

1 2 3 4 5 6 7 8 9 10 11 12 H
3 AN 5 Sk s g R, (a) JHIEELEE T.(b) HTHENEE S5 SR M 2EE T,-T,(c)
LR U,o(d) 2172814k
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and wind speed (d) during measurement period at the five sites
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