Lake Lacawac, Bruce R. Hargreaves, Lehigh University (brh0@Iehigh.edu, http:/fwww.lehigh.edu/~brh0)
17 April 2011: platform moved to lake center, 1-2pm
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.
Adjusted Tw sensors 13Nov07 based on comparison of depths and vs PUV & YSI sonde pr

files (note that Tw at 11.3m matches PUV Tw at 12.5, probably within sediment boundary layer)

H310 sensor depth & Lake level are based on differential pressure
sensor with ca 0.1mm resolution & vertical position referenced to bottom of lake
Sensor PSIG converted to depth using density of water at 40C (1.43321 psifm)
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 seepage & outflow. Outflow also varies with status of beaver dam).
Tair max | Tair min WS- |ws max| Tw 0.5m Tw 3m
Tair avg F |F Rainin_|mph __|mph Tw 0.1m AF TwimF |[Tw2mF _|F Tw 4m F TwSmF _ [TwémF |[Tw8mF |Twi10mF [Twi2mF
86.8 383 3.8 43 33 64.3 64.1 63.7 60.6] 538 48.7] 46.9) 45.2] 23] 42.5] 42.3]
Month summar |WS Max- Sum PAR Lakelevel- RH% CR10
avg Tw Tair avg-C Tair Hi-C _|Tair Min-C_|RHair-% |Rain-mm |WS-m/s |m/s |WDIR-deg [Barom-mb Sum Rad W/m2 _[uM/m2/s Tw0.1m Tw 0.5m Tw 1m Tw 2m Tw 3m Tw 4m Tw 5m Tw 6m Tw 8m Tw10.2m Twll5m H310_z (m) mm (40C) |cumul. rain-mm__|Batt min-V. RH% MUX enc.
10.6 155 305 35| 829 087 19| 148 1909 963.7] 549971804 1145| 17.9 17.8 17.6 150 121 93 8.3 73 6.2 538 5.7 98] 1103 98.7 125 19.7 26.7
month [ (All)
Data
% Day of Tair Min- Rain- WS Max WDIR- Sum PAR H310 depth-m  Lakelevel- cumul. rain- RH% CR10 RH% MUX
Location|records | Date _|Yr Tair avg-C_Tair Hi-C C RHair% mm __ WS-m/sm/s __deg __ Barom-mb__SumRad Jm2Mol/m2 _ Tw0.Im TwO05m Twim _Tw2m _ TW3m Tw4m TW5m TW6m __ Twsm TW H310-C TW12m _ (40C) mm (40C) mm BattminV___enc enc
ND|_100¢ 5/1/2011] 121 127 195 35 587 00 14 59 199 9723 20513710 a1 1506 1497 1471 1277 8.99 8.29 8.07 7.33 6.00 54 5.30 102 1208 0.000 126 134 181
ND| 100 5/2/2011] 122 136 179 100 798 00 20 59 165 9701 11862079 26 1515 1519  15.16 1294 9.07 8.30 8.04 734 5.97 55 5.34 102 1163 0.000 12.6 136 19.2
ND|_100¢ 5/3/2011] 123 181 237 134 823 63 22 105 160 965.4 19337602 41 1622 1624 1615 1322 9.16 8.33 8.05 7.32 6.00 55 5.37 99 1159 6.300 12.6 16.9 228
LC[ 100 5/4/2011] 124 72 148 44 939 121 30 88 317 964.6 5692089 13 1576 1587  15.99 1382 9.38 8.39 8.05 7.33 6.01 5.7 5.44 97 1348 18.400 12.6 14.2 28.2
LC[ 100 5/5/2011] 125 87 133 46 630 00 40 131 316 963.7 27371043 55 1393 1403 1413 1397  9.98 8.49 8.05 7.32 6.06 56 5.48 97 1405 18.400 125 156 20.4
LC[ 100 5/6/2011] 126 121 176 45 523 00 21 80 237 9613 24450612 50 1399 1404  14.10 1362 1122 8.63 8.08 7.34 6.03 5.7 5.48 97 1302 18.400 12.6 137 18.9
LC[ 100 5/7/2011] 127 118 158 77 721 07 19 83 217 960.1 18056928 37 1445 1453 1459 1401 1136 8.65 8.08 7.29 6.05 5.7 5.50 26 94.7 19.100 12.6 134 188
LC[ 100 5/8/2011] 128 18 171 39 694 00 18 70 166 962.1 21632807 44 1485 1488  14.94 1419 1143 8.68 8.07 7.26 6.08 5.8 5.53 26 78.8 19.100 12.6 136 18.9
LC[ 100 5/9/2011] 129 124 174 61  63.1 00 28 111 164 964.4 27444111 56 1525 1532  15.42 1504 1157 8.74 8.06 7.26 6.07 5.8 5.56 26 69.5 19.100 12.6 133 19.7
LC[ 100%| 5/10/2011f 130 133 208 53 556 00 18 71 205 9649 27811036 56 1595 1593  15.95 1519 1186 8.86 8.09 7.27 6.09 5.8 5.59 9.7 62.9 19.100 12.6 13.0 19.3
LC[ 100%| 5/11/2011f 131 132 212 53 740 00 13 65 163 966.9 40651582 83 1721  17.04 1657 1536 1196 8.91 8.10 7.28 6.11 5.7 5.62 9.7 60.8 19.100 12.6 13.2 188
LC[ 100%| 5/12/2011f 132 170 241 89 688 00 13 53 166 9653 27193842 56 1946  18.26  17.48 1559 12.08 9.06 8.16 7.25 6.14 5.8 5.68 9.7 61.0 19.100 12.6 14.4 216
LC[ 100%| 5/13/2011 133 136 174 99 844 00 22 64 179 9616 12888321 27 1849 1853  18.04 1575 1212 9.07 8.15 7.29 6.18 5.8 5.70 9.7 59.4 19.100 12.6 14.4 213
LC[ 100%| 5/14/2011 134 137 155 125 953 04 19 65 177 957.7 3244097 8 1760 17.80  17.90 1581 1215 9.14 8.13 7.25 6.16 5.8 5.70 9.7 58.2 19.500 12.6 155 22,0
LC[ 100%| 5/15/2011f 135 154 188 129 975 46 14 54 123 952.0 9259595 20 1731 1741 1744 1605 1219 9.17 8.15 7.28 6.14 5.8 5.73 9.7 62.1 24.100 125 188 27.4
LC[ 100%| 5/16/2011 136 141 163 124 998 20 16 53 79 955.2 5839507 13 1744 1757 17.68 1623 1225 9.23 8.16 7.28 6.13 5.8 5.73 9.7 64.3 26.100 12.6 19.7 26.7
LC[ 100%| 5/17/2011 137 127 145 110 1002 72 27 87 86 9613 5023589 11 1676 1686  16.97 1668 1227 9.26 8.17 7.27 6.16 5.8 5.74 9.7 705 33.300 125 20.7 26.6
LC[ 100%| 5/18/2011 138 147 169 126 999 188 23 71 o1 963.1 4310372 10 1625 1634  16.46 1639 1240 934 8.19 7.29 6.16 5.8 5.76 9.7 82.1 52.100 125 238 318
LC[ 100%| 5/19/2011f 139 154 204 129 933 130 15 60 128 9642 14738681 31 1677 1681 1681 1632 1263 9.43 8.22 7.32 6.17 5.8 5.77 98 1002 65.100 125 24.7 37.0
LC[ 100%| 5/20/2011f 140 137 173 114 974 134 09 61 220 9630 11960047 25 17.44 1724 174 1645 1294 955 8.29 735 6.23 5.9 5.79 98 1276 78.500 12.6 230 3238
LC[ 100%| 5/21/2011f 141 154 218 98 930 05 14 64 238 9643 18632765 39 1793 17.78  17.65 1657 1310 9.61 8.32 7.37 6.25 5.9 5.80 98 1302 79.000 12.6 231 315
LC[ 100%| 5/22/2011 142 135 160 116 99.0 07 17 63 175 967.7 6432688 14 1803 1813  18.09 1672 1320 9.67 835 7.37 6.28 6.0 5.86 98 1408 79.700 12.6 230 310
LC[ 100%| 5/23/2011 143 143 177 114 1007 84 17 64 170 963.1 4672712 11 17.33 1740  17.50 1679 1319 9.73 835 7.38 6.21 5.9 5.84 98 1422 88.100 125 238 325
LC[ 100%| 5/24/2011 144 191 228 162 902 02 17 76 241 9583 13077946 30 1774 17.75  17.73 1692 1329 .80 8.40 7.37 6.26 5.9 5.87 98 1506 88.300 125 27.2 362
LC[ 100%| 5/25/2011f 145 189 249 122 788 01 14 68 220 9626 27706471 58 1956  19.05  18.46 17.19 1339 9.89 8.44 7.39 6.29 6.0 5.88 98 1499 88.400 12.6 245 3238
LC[ 100%| 5/26/2011 146 222 278 163 831 58 29 148 187 9613 24666370 51 2116 2087 1948 17.45 1348 10.00 8.47 7.42 6.31 6.1 5.92 98 1484 94.200 12.7 258 337
LC[ 100%| 5/27/2011 147 206 252 155 846 12 14 68 177 9640 21155465 44 2201 2178 2097 17.82 1351 10.23 8.67 7.48 6.44 6.1 5.99 98 1557 95.400 12.6 26.2 375
LC[ 100%| 5/28/2011 148 215 247 172 815 00 22 91 191 965.6 22363399 47 2271 2270 2185 17.99 1359 10.25 8.68 7.49 6.40 6.1 5.99 98 1530 95.400 12.6 265 347
LC[ 100%| 5/20/2011 149 228 2638 196 853 00 22 77 200 967.8 21375867 45 2337 2332 2259 1826 1362 10.28 8.70 7.49 6.38 6.1 6.01 98 1493 95.400 12.6 27.4 351
LC[ 100%| 5/30/2011 150 224 264 185 895 33 19 84 284 960.7 22920696 48 2417 2412 2363 1851 1367 10.38 8.72 752 6.42 6.1 6.03 98 1492 98.700 12.6 28.3 363
LC| 100%| 5/31/2011f 151 239 305 168 847 00 10 52 220 9718 26776777 56 2627 2494 2433 18.78  13.80 10.43 8.71 7.50 6.42 6.1 6.04 98 1469 98.700 12.6 275 354
1.
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)
ljoule/calorie (=
ljoule/degree for
Ratio of lake watershed to lake areg: 2.6176757¢ Runoff & seepage as % of watershed area precif 38.0%) 4.184|1cm3)
Nominal diffuse
%R from
Grand sum/avg| 15.50] 1 17.62| 15.88 12.09 9.28| 17| 54997189 -43842| 21.8] 98.7] 97.9| -64.4] -0.6| 0.0] |water=7% -39458. 472015.J 11%)| ‘ 12 #NIA ‘ #NIA ‘ -1.6| #NIA
SumTerrevap2=Air slope
PD,mbar'Ws,mis*s 4.184)<=CONVERT HEAT TO DEGREES 4184 intercept
Data I 7% 0.9 600000 cm3/m2 (for 0-4m integrated depth) 600000 2
RESIDZ: NOK-
Sum Solar Heat solar heat Solar Heat [RESIDL: NON- SOLAR FLUX to
Runoff & input SumH |absorbed - input SOLAR FLUX (Heat loffset absorbed
(absorbed from |% of absorbed |(absorbed from flux to offset. solar to match
AvgTw AvgTwO5Avg  Avg  Avg  Avg  AvgWS SumRad  SumHEvap Sum Lk IviSumRain seepage, SumLake Sum solarrag),  |SVAP |evaploss | oot [solar ra), Tw O ending Tw absorbed solarto [evaploss  [drw Less Evap
DATE|DayOfyr |AvgTair C_0.1m ___ m Twim _Tw2m _Tw3m _Twdm _CSImis J/m2 (*0.9=KJ/m2) _chg (mm) mm mm evap (mm) Terrevap2 Kaim2) (KIM?) | (kI/m?) viaevap |6m) starting Tw (0-6m) __|(0-6m) __|actual dTw, 0-6m |match dTw) (degC 0-6m) _|deqc 0:6m)
/1720 121] 1265 1506 1497 1471 1277 899  8.29 13 20513710 1772 -4.851 0.0 03 26 0.0 19078] - A 0.76 .4 0.7 0.30 (0.46) -0.06] 39)
/2120 122| 1361 1515 1519 1516 1294 907  8.30 19 11862079 1003 -3.144 0.0 0.9 16 0.0 A 0.44] .7 0.7 0.02 (0.42) -0.04] 38)
/3120 123| 1814 1622 1624 1615 1322 916  8.33 20 19337602 338 7.565 6.3 42 05 0.0 A 0. .7 14 0.27 (0.45) -0.01] 43)
/4120 124 721 1576 1587 1599 1382 938 839 28 5692089 2986 18.245 121 12.7 4.4 0.0 0. 0. (0-22) (0.43) -0.11] 33)
/5/20; 125| 870 1393 1403 1413 1397 998 849 37 27371043 4210 -1.504 0.0 6.7 6.2 0.1 1, 0. (0.86) -0.15] 71)
/6/2011 126| 1210 13.99 1404 1410 1362 1122 863 19 24450612 2226 -30.873 0.0 35 33 0.0 0. 0. (0.79) -0.08] 71)
17120 127| 11.76 1445 1453 1459 1401 1136 865 17 18056928 1554 -23.905 0.7 33 23 0.0 0. . 0. (0.51) -0.06] 45)
/8120 128| 11.84 1485 1488 1494 1419 1143 868 16 21632807 1768 -11.796 0.0 -4.6 26 0.0 0 4 0. (0.63) -0.06] 57)
/9/20; 129| 1242 1525 1532 1542 1504 1157 874 26 27444111 3009 -6.570 0.0 0.2 4.4 0.1 2| 8 0.39 (0.62) -0.11] 51)
[5/10/20 130| 1333 1595 1593 1595 1519 1186  8.86 16 27811036 2328 -4.418 0.0 11 3.4 0.0 03] .0 0.25 (0.78) 0. 0% 70)
[ 5/11/20 131] 1383 17.47  17.33 1670 1537 1198 893 11 40651582 1693 -0.784 0.0 37 25 0.0 51 .3 0.24 (1.27) -0.06] 1.21)
[5/12/20 132| 1696 1946 1826 17.48 1559 1208  9.06 10 27193842 1715 -0.809 0.0 37 25 0.0 .01 .4 0.16 (0.85) -0.06] 78)
[5/13/20 133| 1365 18.49 1853 1804 1575 1212  9.07 20 12888321 2116 -2.039 0.0 31 31 0.0 6 48| 5 0.03 (0.44) 0. 0% 7)
[5/14/20 134 1365 17.60  17.80 17.90 1581 1215 914 17 3244007 1226 -0.281 0.4 31 18 0.0 0. .3 (0.11) (0.23) -0.04] 9)
[5/15/20 135| 1545 17.31  17.41 17.44 1605 1219 9.7 13 9250505 453 4.886 46 3.0 0.7 0.0 } 0. 39| 1253 0.14 (0.20) -0.02 9)
[5/16/20 136| 1405 17.44 1757 17.68 1623 1225  9.23 15 5839507 791 2.180 2.0 3.4 12 0.0 71 471 13. 0. 53 56 0.02 (0.19) -0.03 7)
[5/17/20 137| 1272 1676 1686 1697 1668 1227  9.26 25 5023589 1301 8121 72 5.1 19 0.0 4 117 3501 25. 0. 56 .4 (0.07) (0.26) 0.0 )
[_5/18/20 138| 1469 1625 1634 1646 1639 1240 9.34 21 4310372 463 22.147 188 6.4 0.7 0.0 4 4 3502 10. 0.16 .4 4 (0.01) (0.17) -0.0. )
[5/19/20 139 1545 1677 1681 1681 1632 1263  9.43 14 14738681 540 17.120 13.0 73 0.8 0.0 1370 4 13221] o8] 4 .7 0.32 (0.22) -0.0. )
[5/20/20 140| 1368 17.44 1724 1714 1645 1294 955 08 11969047 691  24.889 134 14.8 1.0 0.0 11131] E 1 51% 0.4 7 .8 0.02 (0.42) -0.0. 40)
[5/21/20 141] 1535 17.93 1778 17.65 1657 1310  9.61 13 18632765 731 3.445 05 6.0 11 0.0 17328] E 16670] ) 0.6 8 1 031 (0.38) -0.03 35)
[_5/22/20 142| 1352 1803 1813 1809 1672 1320  9.67 16 6432688 1155 0.105 07 31 17 0.0 598: 4943] 17.4% 0.2 .1 .0 (0.12) (0.36) -0.04]
[5/23/20 143| 1428 17.33  17.40 1750 1679 1319  9.73 15 4672712 686  9.140 8.4 38 1.0 0.0 434 72% 14. 0.1 .0 .0: 0.02 (0.16) -0.02]
[_5/24/20 144 1910 1774 1775 17.73 1692 1329  9.80 16 13977946 110 0.879 02 32 02 0.0 299! 01 052 .0 .2 027 (0.24) 0.00
[_5/25/20 145| 1888 1056  10.05 18.46 17.19 1339  9.89 12 27706471 1070 -2.285 0.1 16 16 0.0 576 04] 1.03 .2 .4 0.16 (0.87) -0.04]
[_5/26/20 146| 2224 2116 2087 1948 1745 1348 10.00 25 24666370 824 6.644 5.8 a4 12 0.0 40 o8] 0.91 .4t . 0.56 (0.36) -0.03
[_5/27/20 147| 2062 2201 2178 2097 17.82 1351 1023 12 21155465 1125 -0.844 12 25 17 0.0 75| 62] 0.78 . .14 0.14 (0.65) 0.0 1
[_5/28/20 148| 2147 2271 2270 2185 17.99 1359 1025 20 22363399 1762 -3.551 0.0 17 26 0.0 9 9212 0.83 14 .39 0.25 (0.58) 0.0 52)
[_5/29/20 149| 2276 2337 2332 2259 1826 1362 1028 20 21375867 1208 3515 0.0 0.7 19 0.0 8 8711 0.79 .39 .62 0.23 (0.56) 0.0 52)
[5/30/20 150| 2240 2417 2412 2363 1851 1367 1038 17 22020696 1366 1.301 33 23 2.0 0.0 316 0087 0.85 .62 81 0.19 (0.66) 0.0 61)
[ 5/31/20 151] 2394 2627 2494 2433 1878 1380 1043 09 26776777 1443 3.726 0.0 0.4 2.1 0.0 4902] 3603 0.99 81 #NIA #NIA #NIA 0.05] #NIA




