
Lake Lacawac, Bruce R. Hargreaves, Lehigh University (brh0@lehigh.edu, http://www.lehigh.edu/~brh0) H310 sensor depth & Lake level are based on differential pressure
Station moved to lake center on 20 April 08 sensor with ca 0.1mm resolution & vertical position referenced to bottom of lake.
The water level sensor  (referenced to dock) settles for several days after moving platform to lake center and thus underestimates water level during this period. Sensor PSIG converted to depth using density of water at 4oC (1.43321 psi/m)
Adjusted Tw sensors 13Nov07 based on comparison of depths and vs PUV & YSI sonde profiles (note that Tw at 11.3m matches PUV Tw at 12.5, probably within sediment boundary layer) Lake level is referenced also to lower frame of dock at SE corner (2003-May2005)
Tw12 adjusted to match others on bottom after moved to dock 5280 ft/mile (Actual water level at dock varies seasonally with density of water column and hourly from

1609.3 m/mile precip, runoff, evaporation, seepage & outflow.  Outflow also varies with status of beaver dam).

Tair avg F
Tair max 
F Tair min F Rain-in

WS-
mph

WS max 
mph Tw 0.1m F

Tw 0.5m 
F Tw 1m F Tw 2m F

Tw 3m 
F Tw 4m F Tw 5m F Tw 6m F Tw 8m F Tw 10m F

Tw 12m 
F

47.6 57.3 38.6 4.04      4.2 29 57.4 57.6 57.6 57.4 57.2 57.2 56.9 56.1 47.8 44.9 44.5

Month summary Tair avg-C Tair Hi-C Tair Min-C RHair-% Rain-mm WS-m/s
WS Max-
m/s WDIR-deg Barom-mb Sum Rad W/m2

Sum PAR 
uM/m2/s Tw 0.1m Tw 0.5m Tw 1m Tw 2m Tw 3m Tw 4m Tw 5m Tw 6m Tw 8m Tw10.1m Tw11.4m H310_z (m)

Lakelevel-
mm (4oC) cumul. rain-mm Batt min-V RH% CR10 enc RH% MUX enc

8.7 14.1 3.6 78.4 102.7 1.9 13.1 258.2 968.0 367297787 735 14.1 14.2 14.2 14.1 14.0 14.0 13.8 13.4 8.8 7.2 6.9 9.8 4.0 102.7 12.5 11.4 12.2
month 10

Data

Location
% 
records Date Day of Yr Tair avg-C Tair Hi-C

Tair Min-
C RHair-% Rain-mm WS-m/s

WS Max-
m/s

WDIR-
deg Barom-mb Sum Rad J/m2

Sum PAR 
Mol/m2 Tw 0.1m Tw 0.5m Tw 1m Tw 2m TW3m TW4m TW5m TW6m TW8m TW H310-C TW12m

H310 depth-
m (4oC)

Lakelevel-
mm (4oC) cumul. rain-mm Batt min-V RH% CR10 enc

RH% MUX 
enc

LC 100% 10/1/2008 275 13.4 16.2 10.3 88.6 0.2 1.6 5.3 253 953.5 10644895 22 18 18 18.4 18.3 18.2 18.3 17.9 15.1 8.0 6.9 6.7 10.1 9.8 0.200 12.6 11.2 11.2
LC 100% 10/2/2008 276 9.3 11.6 7.0 86.7 1.2 2.4 9.9 275 953.8 9041903 19 18 18 17.8 17.7 17.7 17.8 17.6 15.5 8.0 6.8 6.7 10.1 9.2 1.400 12.7 11.4 12.0
LC 100% 10/3/2008 277 9.0 12.6 4.2 79.5 0.0 2.2 9.1 262 961.2 8954156 18 17 17 16.9 16.9 16.8 16.9 16.8 15.9 8.0 6.9 6.7 10.1 6.8 1.400 12.7 11.3 12.1
LC 100% 10/4/2008 278 7.7 14.7 1.7 79.0 0.1 1.5 6.5 274 970.2 17400901 35 16 16 16.4 16.3 16.1 16.2 16.0 15.7 8.0 6.9 6.7 10.1 4.3 1.500 12.6 11.5 12.3
LC 100% 10/5/2008 279 10.0 15.4 6.4 83.4 0.2 1.4 7.2 231 972.5 14107166 29 16 16 16.2 16.2 16.0 16.1 15.9 15.5 8.1 6.9 6.7 10.1 2.5 1.700 12.6 11.0 11.8
LC 100% 10/6/2008 280 8.7 12.6 5.6 75.8 0.0 1.9 7.8 297 974.5 12298506 24 16 16 16.0 15.9 15.9 16.0 15.8 15.4 8.1 6.9 6.7 10.1 0.5 1.700 12.6 11.2 12.1
LC 100% 10/7/2008 281 7.3 16.1 0.8 76.0 0.0 1.7 6.4 273 975.0 17875543 35 15 16 15.6 15.5 15.3 15.4 15.2 15.0 8.1 6.9 6.7 10.1 -2.2 1.700 12.7 11.5 12.4
LC 100% 10/8/2008 282 9.7 16.1 1.3 84.8 0.1 1.8 8.4 230 967.5 14473795 29 15 15 15.3 15.3 15.1 15.1 15.0 14.8 8.1 6.9 6.7 10.1 -4.5 1.800 12.6 11.0 11.9
LC 100% 10/9/2008 283 16.1 20.9 12.4 81.9 0.2 1.9 8.5 255 963.0 15151165 31 16 16 15.7 15.4 15.2 15.2 14.9 14.7 8.2 6.9 6.7 10.1 -5.9 2.000 12.6 10.2 10.9
LC 100% 10/10/2008 284 13.3 19.2 8.0 66.2 0.0 1.5 6.1 290 971.4 17295219 34 16 16 15.9 15.7 15.4 15.3 15.0 14.7 8.2 6.9 6.7 10.1 -7.6 2.000 12.6 10.6 11.5
LC 100% 10/11/2008 285 11.5 20.2 4.1 76.8 0.0 0.9 4.7 223 978.0 16859178 34 16 16 15.9 15.6 15.4 15.4 15.0 14.6 8.2 6.9 6.8 10.1 -9.7 2.000 12.6 10.8 11.7
LC 100% 10/12/2008 286 13.1 21.9 5.9 79.7 0.0 0.8 3.4 238 980.2 16589879 33 16 16 15.8 15.6 15.4 15.4 15.1 14.6 8.2 7.0 6.8 10.1 -11.3 2.000 12.6 10.6 11.4
LC 100% 10/13/2008 287 16.1 21.6 10.7 75.4 0.0 1.4 5.9 276 975.9 8464362 18 16 16 16.0 15.8 15.5 15.4 15.1 14.6 8.3 7.0 6.8 10.1 -12.8 2.000 12.6 10.2 11.0
LC 100% 10/14/2008 288 17.1 23.7 9.9 77.7 0.0 1.4 6.8 253 970.3 13753468 28 16 16 16.1 15.8 15.7 15.5 15.1 14.5 8.3 7.0 6.8 10.1 -14.0 2.000 12.6 10.2 10.9
LC 100% 10/15/2008 289 14.5 20.4 8.3 71.4 0.0 1.1 5.3 272 967.9 15981733 32 17 17 16.5 16.1 15.8 15.6 15.1 14.5 8.4 7.0 6.8 10.1 -15.8 2.000 12.6 10.3 11.1
LC 100% 10/16/2008 290 15.6 20.8 8.7 83.6 0.2 2.3 10.3 279 963.6 4410084 10 16 17 16.5 16.2 16.0 15.7 15.2 14.4 8.4 7.1 6.8 10.1 -17.0 2.200 12.6 10.3 11.0
LC 100% 10/17/2008 291 8.1 12.0 4.0 70.6 0.0 2.4 7.8 288 967.6 15497263 31 16 16 15.7 15.7 15.6 15.7 15.2 14.5 8.5 7.1 6.8 10.1 -19.9 2.200 12.6 11.3 12.2
LC 100% 10/18/2008 292 4.7 10.2 -0.1 75.9 0.0 1.6 6.9 189 970.6 13257844 26 15 15 15.1 15.1 15.0 15.1 14.9 14.5 8.5 7.0 6.8 10.1 -23.5 2.200 12.7 11.9 12.9
LC 100% 10/19/2008 293 4.3 11.7 -0.9 70.6 0.0 1.4 6.1 192 974.5 16135403 31 14 15 14.6 14.5 14.4 14.4 14.3 14.1 8.5 7.1 6.9 10.1 -26.4 2.200 12.6 12.1 13.1
LC 100% 10/20/2008 294 5.5 14.9 -2.8 64.5 0.0 1.2 5.4 271 969.8 15180668 30 14 14 14.1 14.0 13.9 13.9 13.8 13.7 8.6 7.1 6.9 10.1 -29.2 2.200 12.6 11.9 12.9
LC 100% 10/21/2008 295 6.2 11.6 1.8 71.5 0.3 2.7 11.7 282 961.9 6454350 13 13 13 13.5 13.5 13.4 13.5 13.4 13.4 8.6 7.1 6.9 10.0 -31.8 2.500 12.6 11.7 12.7
LC 100% 10/22/2008 296 3.3 5.2 0.4 82.6 0.3 3.8 11.6 326 972.2 7581982 15 12 12 12.5 12.5 12.5 12.6 12.5 12.5 9.4 7.1 6.9 10.0 -35.2 2.800 12.6 12.1 13.1
LC 100% 10/23/2008 297 3.5 11.3 -2.7 79.6 0.0 1.1 4.7 244 982.3 15542866 29 12 12 12.0 11.9 11.8 11.9 11.8 11.7 10.5 7.1 6.9 10.0 -38.0 2.800 12.5 12.2 13.3
LC 100% 10/24/2008 298 4.1 9.0 -2.9 81.4 0.0 1.3 6.8 192 977.5 10329157 20 12 12 11.7 11.6 11.6 11.6 11.5 11.4 10.5 7.1 6.9 10.0 -39.8 2.800 12.6 12.1 13.1
LC 100% 10/25/2008 299 11.3 15.7 7.5 96.2 59.2 2.6 12.3 185 963.2 2118261 5 11 12 11.5 11.5 11.5 11.5 11.4 11.3 10.7 7.1 6.9 10.1 -18.3 62.000 12.6 11.0 11.8
LC 100% 10/26/2008 300 9.2 14.7 3.6 79.0 0.2 1.7 7.1 244 959.1 14281098 28 11 12 11.6 11.5 11.4 11.5 11.4 11.3 10.8 7.2 6.9 10.1 35.0 62.200 12.5 11.3 12.4
LC 100% 10/27/2008 301 7.0 10.5 2.0 79.6 4.4 1.5 8.1 274 960.3 2987279 6 11 11 11.4 11.3 11.3 11.3 11.3 11.2 10.7 7.2 6.9 10.1 37.1 66.600 12.6 11.6 12.6
LC 100% 10/28/2008 302 0.9 1.8 0.5 98.4 35.9 4.1 13.1 312 948.3 678158 2 10 10 10.3 10.2 10.2 10.3 10.2 10.2 10.0 7.9 7.0 10.2 79.2 102.500 12.5 12.7 13.7
LC 100% 10/29/2008 303 1.0 2.4 -0.5 75.6 0.2 3.2 10.3 282 954.8 8197567 17 9 9 9.1 9.1 9.0 9.1 9.0 9.0 9.0 8.9 8.3 10.2 102.1 102.700 12.5 12.7 13.8
LC 100% 10/30/2008 304 1.2 6.0 -1.4 74.9 0.0 2.5 9.3 292 972.5 12254156 24 8 9 8.6 8.6 8.6 8.6 8.6 8.6 8.5 8.5 8.3 10.2 100.4 102.700 12.7 13.4 13.8
LC 100% 10/31/2008 305 6.8 14.8 -1.2 64.6 0.0 1.7 6.0 249 974.6 13499783 27 8 9 8.6 8.5 8.4 8.4 8.3 8.3 8.2 8.2 8.2 10.2 100.2 102.700 12.7 12.2 12.9

Lake water & energy budget daily summary from hourly data (negative values: loss from lake; runoff & seepage term is residual after adjusting lake level change for all others) 1.000 <=SCALE ADJ (1.0=no adjustment)
Ratio of lake watershed to lake area: 3.88 Runoff & seepage as % of watershed area precip: 26.3% 4.184 joule/calorie (= joule/degree for 1cm3) Note: first adju

Grand sum/avg 8.69 14.13 14.23 14.24 14.13 14.01 14.02 1.8 367297787 -54412 91.3 102.7 104.6 -79.7 -5.2 -31.4 91.1 -48971.0 318326.8 26% -2.0 12.7 14             14.0 -9.4 -21.6 0.0
0.08556

4.184 <=CONVERT HEAT TO DEGREES -0.24455
Data 0.9 0.0% <=%R that optimizes Tair-Tsurf 6000000 cm3/m2 (for 0-4m integrated depth) 0.74355
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SumRain 
mm
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Runoff & 
seepage, 
mm

SumLake 
evap (mm)

Sum 
Terrevap2

Sum 
Out flow 
(lake 
mm)

sum in+out 
(mm)

Sum H 
evap 
(KJ/m2)

solar heat 
absorbed - 
evap loss 
(kJ/m2)

% of 
absorbed 
solar heat 
lost via evap

evap 
loss 
(degC 0-
6m)

solar heat - 
evap loss 
(degC 0-
6m)

starting 
Tw (0-6m)

ending Tw (0-
6m)

actual Tw 
chg, 0-6m

non-evap heat 
exchange to 
balance solar 
heat gain (oC, 0-
6m)

residual lake 
exchange 
(non-evap 
xchg minus 
airwater_dT  
xchg) 
(radiative?) 
(degC 0-6m)

10/1/2008 275 13.44 18.20 18.36 18.39 18.32 18.20 18.27 1.5 10644895 -1527 -0.668 0.2 1.7 -2.2 -0.2 -0.2 -0.725 -1374 9271 12.9% -0.05 0.4             17.9        17.8                (0.08)          (0.45)                 (0.20)            
10/2/2008 276 9.27 17.60 17.74 17.78 17.75 17.70 17.84 2.2 9041903 -2919 -0.809 1.2 2.5 -4.3 0.0 -0.2 -0.809 -2627 6415 29.1% -0.10 0.3             17.8        17.2                (0.67)          (0.93)                 (0.03)            
10/3/2008 277 9.00 16.75 16.86 16.91 16.87 16.83 16.93 2.1 8954156 -2734 -2.847 0.0 1.5 -4.0 -0.1 -0.2 -2.847 -2461 6493 27.5% -0.10 0.3             17.2        16.4                (0.72)          (0.98)                 0.07              
10/4/2008 278 7.73 16.23 16.36 16.39 16.28 16.13 16.20 1.4 17400901 -2298 -2.215 0.1 1.5 -3.4 -0.2 -0.2 -2.215 -2068 15332 11.9% -0.08 0.6             16.4        16.1                (0.37)          (0.98)                 0.01              
10/5/2008 279 9.97 16.09 16.23 16.25 16.15 16.01 16.05 1.3 14107166 -1682 -1.933 0.2 0.8 -2.5 -0.3 -0.2 -1.933 -1514 12593 10.7% -0.06 0.5             16.1        16.0                (0.05)          (0.55)                 (0.22)            
10/6/2008 280 8.65 15.78 15.95 15.97 15.94 15.88 15.97 1.8 12298506 -2480 -2.390 0.0 1.6 -3.6 -0.1 -0.2 -2.390 -2232 10067 18.1% -0.09 0.4             16.0        15.7                (0.37)          (0.77)                 (0.09)            
10/7/2008 281 7.31 15.43 15.55 15.58 15.49 15.33 15.37 1.5 17875543 -2320 -2.390 0.0 1.4 -3.4 -0.2 -0.2 -2.390 -2088 15788 11.7% -0.08 0.6             15.7        15.3                (0.40)          (1.03)                 0.09              
10/8/2008 282 9.70 15.20 15.33 15.33 15.27 15.06 15.12 1.6 14473795 -1500 -2.285 0.1 0.4 -2.2 -0.3 -0.2 -2.285 -1350 13124 9.3% -0.05 0.5             15.3        15.1                (0.16)          (0.68)                 (0.03)            
10/9/2008 283 16.10 15.62 15.73 15.72 15.44 15.21 15.16 1.8 15151165 -646 -1.019 0.2 0.4 -0.9 -0.5 -0.2 -1.019 -581 14570 3.8% -0.02 0.6             15.1        15.4                0.31           (0.27)                 0.06              

10/10/2008 284 13.28 15.75 15.88 15.89 15.75 15.40 15.29 1.4 17295219 -1663 -2.144 0.0 1.1 -2.4 -0.6 -0.3 -2.144 -1497 15799 8.7% -0.06 0.6             15.4        15.5                0.05           (0.58)                 0.12              
10/11/2008 285 11.45 15.85 15.97 15.93 15.57 15.41 15.35 0.8 16859178 -1209 -1.828 0.0 0.4 -1.8 -0.3 -0.2 -1.828 -1088 15771 6.5% -0.04 0.6             15.5        15.4                (0.02)          (0.65)                 0.03              
10/12/2008 286 13.05 16.35 16.01 15.84 15.60 15.44 15.40 0.8 16589879 -953 -1.055 0.0 0.8 -1.4 -0.2 -0.3 -1.055 -858 15732 5.2% -0.03 0.6             15.4        15.5                0.04           (0.59)                 0.06              
10/13/2008 287 16.11 15.84 15.93 15.96 15.81 15.53 15.45 1.3 8464362 -746 -1.652 0.0 0.1 -1.1 -0.5 -0.2 -1.652 -672 7793 7.9% -0.03 0.3             15.5        15.6                0.07           (0.24)                 0.02              
10/14/2008 288 17.08 16.18 16.22 16.12 15.85 15.66 15.50 1.3 13753468 -611 -1.125 0.0 0.5 -0.9 -0.5 -0.2 -1.125 -550 13204 4.0% -0.02 0.5             15.6        15.7                0.18           (0.34)                 0.17              
10/15/2008 289 14.53 16.63 16.62 16.46 16.14 15.77 15.60 1.0 15981733 -1121 -2.285 0.0 -0.2 -1.6 -0.3 -0.1 -2.285 -1009 14973 6.3% -0.04 0.6             15.7        15.8                0.06           (0.54)                 0.12              
10/16/2008 290 15.64 16.45 16.54 16.51 16.25 15.97 15.67 2.2 4410084 -1000 -1.160 0.2 0.5 -1.5 -0.3 -0.2 -1.160 -900 3510 20.4% -0.04 0.1             15.8        15.7                (0.06)          (0.20)                 (0.11)            
10/17/2008 291 8.12 15.60 15.70 15.73 15.70 15.65 15.68 2.3 15497263 -3004 -4.183 0.0 0.8 -4.4 0.0 -0.6 -4.183 -2703 12794 17.4% -0.11 0.5             15.7        15.3                (0.45)          (0.96)                 0.07              
10/18/2008 292 4.73 14.89 15.08 15.11 15.08 15.03 15.12 1.5 13257844 -2556 -2.953 0.0 1.5 -3.7 0.0 -0.7 -2.953 -2300 10958 17.3% -0.09 0.4             15.3        14.7                (0.55)          (0.99)                 (0.13)            
10/19/2008 293 4.30 14.38 14.53 14.55 14.49 14.39 14.43 1.2 16135403 -2296 -2.812 0.0 1.2 -3.4 0.0 -0.7 -2.812 -2067 14069 12.8% -0.08 0.6             14.7        14.2                (0.53)          (1.09)                 (0.02)            
10/20/2008 294 5.50 13.98 14.09 14.09 14.00 13.88 13.90 1.1 15180668 -2066 -2.566 0.0 1.5 -3.0 -0.2 -0.8 -2.566 -1860 13321 12.2% -0.07 0.5             14.2        13.8                (0.45)          (0.98)                 0.01              
10/21/2008 295 6.15 13.34 13.48 13.51 13.48 13.44 13.54 2.5 6454350 -2776 -3.164 0.3 1.4 -4.1 0.0 -0.8 -3.164 -2498 3956 38.7% -0.10 0.2             13.8        13.0                (0.79)          (0.95)                 0.09              
10/22/2008 296 3.26 12.36 12.49 12.52 12.49 12.47 12.57 3.7 7581982 -3473 -3.586 0.3 2.1 -5.1 0.0 -0.9 -3.586 -3126 4456 41.2% -0.12 0.2             13.0        12.1                (0.89)          (1.07)                 0.04              
10/23/2008 297 3.51 12.00 12.07 12.05 11.93 11.83 11.88 0.9 15542866 -1423 -1.793 0.0 1.0 -2.1 0.0 -0.7 -1.793 -1281 14262 8.2% -0.05 0.6             12.1        11.8                (0.29)          (0.86)                 (0.11)            
10/24/2008 298 4.14 11.50 11.66 11.68 11.62 11.59 11.63 1.2 10329157 -1402 -1.863 0.0 1.0 -2.0 0.0 -0.8 -1.863 -1262 9067 12.2% -0.05 0.4             11.8        11.5                (0.30)          (0.67)                 (0.21)            
10/25/2008 299 11.31 11.40 11.51 11.54 11.49 11.46 11.50 2.4 2118261 63 72.558 59.2 14.8 0.1 0.0 -1.5 72.558 57 2175 -2.7% 0.00 0.1             11.5        11.5                0.05           (0.04)                 (0.21)            
10/26/2008 300 9.21 11.46 11.60 11.62 11.52 11.42 11.45 1.6 14281098 -990 4.605 0.2 8.5 -1.4 -0.2 -2.5 4.605 -891 13390 6.2% -0.04 0.5             11.5        11.4                (0.09)          (0.62)                 0.18              
10/27/2008 301 7.03 11.19 11.33 11.35 11.32 11.29 11.35 1.4 2987279 -1101 5.449 4.4 5.1 -1.6 0.0 -2.4 5.449 -991 1997 33.2% -0.04 0.1             11.4        11.1                (0.34)          (0.42)                 (0.18)            
10/28/2008 302 0.87 10.06 10.22 10.26 10.23 10.22 10.29 3.9 678158 -2680 57.969 35.9 29.6 -3.9 0.0 -3.6 57.969 -2412 -1734 355.7% -0.10 (0.1)            11.1        9.3                  (1.76)          (1.69)                 0.66              
10/29/2008 303 1.01 8.90 9.05 9.08 9.05 9.04 9.10 3.0 8197567 -2355 2.215 0.2 9.8 -3.4 0.0 -4.3 2.215 -2119 6078 25.9% -0.08 0.2             9.3          8.8                  (0.57)          (0.81)                 (0.11)            
10/30/2008 304 1.22 8.47 8.61 8.63 8.60 8.58 8.63 2.4 12254156 -1901 -1.160 0.0 5.7 -2.8 0.0 -4.1 -1.160 -1711 10544 14.0% -0.07 0.4             8.8          8.5                  (0.30)          (0.72)                 (0.15)            
10/31/2008 305 6.81 8.44 8.56 8.57 8.49 8.39 8.39 1.6 13499783 -1046 0.352 0.0 5.3 -1.5 -0.3 -3.3 0.199 -941 12559 7.0% -0.04 0.5             8.5          

SumTerrevap2=AirV
PD,mbar*WS,m/s*sc


