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Mean temperature and Heat content
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Table 9-1. Some thermal data from Tom Wallace, Kentucky, 3 Augusft 1951

i H 11 v v Vi vii Vil
Depth Temperature Strata Volume Relctive Mean temperature Heat content

(m {°C) {m) mi volume of strata {(°C) {1V« VI} (V= Vvl
0 28.9

0-1 21,460 0.237 28.1 603.026 6.66
1 27.2

1-2 17,990 0.198 26.9 483.931 5.33
2 26.7

2-3 14.980 0.165 25.6 3183.488 4.22
3 24.4

3-4 12,280 0.135 20.3 249.284 2.74
4 16.1

4-5 9,775 0.108 13.3 130.007 1.44
5 10.6

5-6 7,195 0.079 10.3 74,108 3.81
6 10.0

6-7 4,645 0.051 5.4 43.6613 0.48
7 8.9

7-8 2,090 0.023 8.9 18.601 G.20
8 8.8

8-8.75 230 0.003 6.8 2.041 0.03
8.75 8.8

Tota's 170.4 90,647 1.000 1,988,140 21.91

AAI‘ g ) o) [l - { 0
97N Table 91 qmuqum@ﬂé' 10 A59 PMAuuINIE9 qmﬂﬂumﬁuﬁa 17.0 C
L 3 i ar : o - 3 ol = W 3 d'
1ulal4 mean temperature FungaIninlussdudn fgangil 8.6 ¢ axliuTinadauning

) - - 3 o o = 1 ‘J
BQU‘H‘N’] 1 a7 qm%qm:mw 28.9 WRY 27.2 C qmﬂ:&uvlu'lmﬂmww:ﬂm mean temperature
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Mean depth =V = 90,647
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Mean temperature = NR8TINVDI Relative Volume x Temperature of strata
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E Bt A S 3’
QU total heat content VD9 Tom Wallace lake 1WA 3 §.A.1951 = 1,988,140 x 10° cal ﬁ'ﬂms‘iqmw
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.. 97UI% Total heat = 1,988,140 10° cal = 3,495 cal/em®
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Heat distribution : Work of Wind
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Birge (1916) TTMINHIUUBIRY (B) Fundudamsunsnszawauiousig T

f149 ﬁﬂ‘li’lmﬂu dyne-cm %38 erg/unit area 38 gm-cm/cm2
7
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Table 9-2. Data and calculations for establishing work of the wind, Tom Wallace Lake, Kentu-

cky, 26 June 1954.

H 1) . v ’ v VI vl

z T: AlA, P: B P A A X 2 vV x Vi)
cm ce glem’ glem? cm gicm?

50 277 0.9188 0.99634 0.00366 45.9 . 0.16799
150 26.7 0.7692 0.99662 0.00338 115.4 0.38994
25G 209 0.6410 0.99804 0.00196 16Q.2 ° 0.31409
350 14.0 0.5278 0.99927 0.00073 1847 0.13485
450 103 0.4188 0.9997C¢ 0.00030 188.5 0.05654
550 8.1 0.3098 . 0.99987 0.00013 170.4 0.02215
650 7.3 0.2009 0.99992 0.00008 1306 0.01045
750 7.0 0.0940 (.99993 0.00007 70.0 0.00493
850 6.9 0.0043 0.99993 0.00007 3.7 (.00026
Total ‘ 110356

3 A .
B=3% zl{p—p:) ’A_' Az = 1.10355 g/cm? X 100 cm = 118.4 g-..ow?
i

o

977N Table 9-2 ﬂ'l'sﬁ'mmamummmﬁ'm';m'l,e'fmn Fig. 9-1 direct work curve
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Fig. 9-1. Plot of Birge’s ‘work of the wind.’ Direct work curve for Tom Wallace Lake, Kentucky,

26 June 1954. Based on data in Table 9-2.

Ricker (1937) hmeReuives zooplankton mmumnlmmmﬂrafnu 'uuﬁmuu
wau'lunmnmaﬂu uu%tﬂauunﬁmmwmaum 0.07 cal/cm?/day mmmmaaummum

874 LW Chaoborus sp.

Heat budget
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SRESN ' ba = Annual heat budget
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a A o
mﬂ’nm;amu%’a" Y @zg@'lu Wallace lake W37 3 R9W1eu 1951 = 8,490 cal/
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A, om’ 234x10% em’
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8 = 8,490-1,548 = 6,942 cal/em’
ba

&30 Table 9-3 Lmmlﬁlﬁu@mﬁgQLL@n@iwﬂmm}'a:ﬁ:@ﬁﬂqmﬁmnn LAY

Plheee

N data 3 vdeans Wiy Fig. 9-2

Table 9-3 Areas and temperature extremes observed at various depths in Tom Wallace Lake, Kentucky,

used for calculationg heat budget, Bba

Fempn catires O Product

Degth (my e 1ot Lowest Highest Honue Ranae © area - 100

d 234 0] 3oz 307 7.183.8
1 196 16 9.2 2H.b 5,017 6
2 164 1.6 28.0 24 4 4,001 6
3 136 1.6 ‘ 230 19.7 2,674
4 111 3.8 22.2 18.4 2.0424
5 85 4.0 19.4 i%.4 1.309.0
8 60 4.0 17.8 13.8 8280
7 33 4.0 10.5 6.5 221 0
] 10 4.0 0.0 6.0 60.0
8.

5 1 4.0 10.0 6.6 £.0

Also see Fig. 9-3
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Fig. 9-2. Extreme heat budget for Tom Wallace Lake, Kentucky, based on data in Table 9-3. Product
of extreme temperature ranges and area plotted on vertical axis; depth plotted on horizontal

axis. Therefore, area beneath curve is (° C x sz) Xcm=°C x cm3 = calories

W, 16 curve w0 9 = 1,971 x 10° cal INNSUYS WN. 234x108 em? 22'le

8,423 cal/cm2 W yearly budget
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(Energy source) (Energy loss)
1. Solar radiation TUHIUUNTINN au¥ouvrssuaiounsuly back radiation
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from air) ‘ (back conduction to air)
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MAAUUN Yunnunziesy
5. a1 Toulnaidn (Inflow) auSoulvaasn (out flow)
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0.0008
0.0000
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Fig. 9-5. Semilog plot of heating rates (¢8./d?). solid circles, and temperature increments (g8 - C),

open circles, plotted againsi dépth. Heating season of 1951, Tom Wallace Lake, Kentucky. Epilimnion

from 0 to 2 m; clinolimnion from 2 to 6 m; bathylimnion from 6 to 8.75 m. CI at 25° Cindicated

by arrow at top left.
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