Lake Lacawac, Bruce R. Hargreaves, Lehigh University (brh0@Iehigh.edu, http:/fwww.lehigh.edu/~brh0)
24 Marchl 2012: platform moved to lake center, 12-1:00pm
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.
Dec11: Twi2 appears to be failing (drifting upward); need to check or replace when possil

le

41°22.5N 75 17.3W elevation 428m
3Nov 2012: platform move to dock by 12N

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)

5280 ft/mile Std pressure at sea level =1 atm=760 mm Hg=29.92" Hg=1013.2 mbars (Actual water level at dock varies seasonally with density of water column and hourly from
rain sum (in.) Aug-Sep2011=> 11.91 | 1609.3[m/mile Std pressure at 428m elevation =724 mm Hg, 29.61 in. Hg, (965.2 mbars precip, runoff, seepage & outflow. Outflow also varies with status of beaver dam).
Tair avg |Tair max |Tair min WS- ‘WS max| Tw 0.5m Tw 3m
F F Rain-in_|mph mph Tw 0.1m AF TwimF |[Tw2mF |F Tw4m F Tw5m F TwémF |Tw8mF Twi10mF |Tw12mF
35.9 68.4| 21.6 119 3.7] 27 44.6] 44.6] 44.2] 44.5] 44.5] 44.0] 44.1] 44.2] 44.3] 44.4] 43.9]
onth sammar (WS Max- Sum PAR Lakelevel- RH% CR10
avgTw  |TairavgC |Tair Hi-C |Tair Min-C |RHair% |Rain-mm |WS-mis |mis WDIR-deg [Barom-mb___|Sum Rad Wim2_|uMim2/s _ [Tw0am _ |Twosm |Twim  |Twem Tw3m |Twam Tw 5m Twem  [Twsm Twioim  |Twilam H310_2 (m) mm (40C) _|cumul. rain-mm _|Batt min-v RHY% MUX enc
8| 2. 20.2 -5.8 81.9 30.2 1.7] 12.1 240.1] 68.3| 206694625 412] 7.0] 7.0] 6.8 6.9] 6.9] 6.7] 6.7] 6.8 6.8 6.6 2.9] 116.1] 12.3 18.9
month [ (All)
Data
1% Day of  Tair avg- Tair Min- Rain- WS Max WDIR- Sum PAR H310 depth-m Lakelevel- cumul. rain- RH% CR10 RH% MUX
Location|records Date Yr C Tair Hi-C C RHair-% mm WS-m/s m/s deg Barom-mb  Sum Rad JJm2Mol/m2  Tw0.1lm Tw0.5m Tw1m Tw 2m TW3m _ TW4m TW5m TW6m TW8m TW H310-C TW12m (40C) mm (40C) mm Batt min-V. enc enc
LC| 0¢ 11/1/2012| 306 5.1 6.1 4.2 93.5 0.2 27 71 259 . 4199635 9 11.02 11.05 10.86 11.00 11.09 10.83 10.93 10.81 10.9! 10. 8.81 10.1 187.1 0.200 12.3 63.2 67.1
LC| 0¢ 11/2/2012| 307 38 6.0 21 92.1 13 28 9.4 301 952.9 5338663 11 10.65 10.69 10.50 10.64 10.73 10.46 10.56 10.45 10.59 10.5 9.49 10.1 170.6 1.500 123 63.9 68.4
LC| 0¢ 11/3/2012| 308 27 4.4 16 85.6 0.1 37 9.4 317 959.6 4755940 10 10.04 10.06 9.86 10.00 10.05 9.83 9.89 9.79 9.94 9.9 10.20 56 155.2 1.600 123 51.8 65.0
D| 0 11/4/2012| 309 16 28 05 90.2 0.0 33 8.0 326 963.1 4637007 10 9.46 9.47 9.26 9.38 9.36 9.18 9.21 9.16 9.26 9.4 9.60 24 144.2 1.600 123 21.2 60.2
D| 0 11/5/2012| 310 05 19 -1.3 78.1 0.0 32 75 201 965.1 3435647 7 8.85 8.86 8.64 8.77 8.72 8.53 8.56 8.53 8.59 8.7 8.87 24 135.1 1.600 12.3 15.8 60.8
D| 0 11/6/2012| 311 -1.0 4.0 -5.8 74.1 0.0 1.0 43 175 967.6 12775439 23 8.54 8.54 8.32 8.45 8.46 8.18 8.20 8.19 8.18 8.4 8.50 24 127.3 1.600 123 16.3 62.7
D| 0 11/7/2012| 312 0.1 25 2.2 715 0.0 29 8.9 95 962.3 3963057 8 7.92 7.94 7.74 7.88 7.87 7.64 7.66 7.67 7.74 78 7.90 24 119.6 1.600 125 137 27.7
D| 0 11/8/2012| 313 15 5.8 -0.5 65.4 0.0 4.0 11.4 330 959.6 8095952 16 7.41 7.43 7.22 7.35 7.29 7.09 713 713 7.23 73 7.23 24 1119 1.600 125 13.7 18.1
D| 0 11/9/2012| 314 22 6.7 -11 81.7 0.0 25 8.8 310 966.6 9677001 19 7.06 7.10 6.89 7.04 7.00 6.78 6.81 6.84 6.91 7.0 6.77 24 104.3 1.600 12.6 13.6 14.7
D| 0 11/10/2012| 315 5.0 9.4 0.7 88.2 0.0 0.7 36 245 973.3 4014611 8 7.14 7.10 6.82 6.95 6.96 6.73 6.75 6.86 6.89 6.9 6.64 23 100.8 1.600 12.6 13.2 14.1
D| 0¢ 11/11/2012| 316 118 20.2 6.3 68.5 0.0 0.6 45 200 977.4 10856195 22 7.60 7.10 6.85 7.02 7.06 6.83 6.85 6.98 7.05 7.0 6.90 22 99.7 1.600 125 16.3 14.0
D| 0¢ 11/12/2012| 317 13.0 17.1 8.4 82.7 0.0 11 73 205 974.6 8028845 16 7.75 7.38 7.07 717 7.16 6.95 6.96 7.04 712 72 6.95 21 104.1 1.600 12.6 14.6 129
D| 0¢ 11/13/2012| 318 39 14.4 0.7 91.5 238 25 121 307 974.0 5163019 10 772 7.68 7.46 7.65 7.61 7.39 7.43 7.43 752 76 729 21 1329 25.400 12.6 14.0 39.0
D| 0 11/14/2012| 319 13 5.7 -1.9 72.9 0.0 18 6.9 163 979.3 11270197 22 7.28 7.30 7.08 7.24 719 6.96 7.00 6.99 7.03 72 6.98 22 1417 25.400 125 14.9 57.1
D| 0 11/15/2012| 320 -0.9 38 -4.3 89.9 0.0 05 36 207 975.7 6842589 14 6.98 7.03 6.81 6.99 6.97 6.72 6.75 6.85 6.86 6.9 6.82 22 138.9 25.400 12.6 13.6 53.5
D| 0 11/16/2012| 321 0.7 6.5 -3.4 81.6 0.0 11 6.1 252 974.4 7994264 16 6.76 6.82 6.61 6.81 6.78 6.53 6.56 6.62 6.62 6.8 6.50 22 135.4 25.400 12.6 13.6 239
D| 0 11/17/2012| 322 17 95 -2.8 84.5 0.0 0.4 29 232 981.7 10621572 20 6.96 6.80 6.54 6.68 6.65 6.38 6.41 6.47 6.45 6.6 6.29 22 1315 25.400 125 14.7 17.0
D| 0 11/18/2012| 323 0.7 73 -3.1 925 0.1 0.6 37 203 983.0 9977579 19 6.71 6.70 6.38 6.55 6.56 6.30 6.32 6.41 6.44 6.5 6.24 22 127.4 25.500 125 14.2 15.2
D| 0 11/19/2012| 324 05 8.4 -3.7 89.4 0.0 0.6 36 174 976.6 9947583 19 6.62 6.65 6.43 6.59 6.51 6.26 6.30 6.36 6.39 6.5 6.16 22 122.4 25.500 125 143 14.9
D| 0 11/20/2012| 325 15 8.8 -3.0 82.9 0.0 03 26 220 968.4 6851104 13 6.38 6.31 6.07 6.26 6.30 6.03 6.05 6.16 6.18 6.3 5.97 22 116.9 25.500 125 13.4 143
D| 0 11/21/2012| 326 22 9.6 -25 79.8 0.0 0.4 35 209 969.4 9952625 19 6.23 6.20 5.92 6.08 6.07 5.80 5.83 5.92 5.94 6.1 5.74 22 1105 25.500 125 143 143
D| 0 11/22/2012| 327 29 133 -3.4 78.1 0.0 03 19 201 970.4 9770428 19 6.62 6.22 5.92 6.09 6.13 5.85 5.88 5.95 6.00 6.1 5.81 22 102.5 25.500 125 14.8 143
D| 0 11/23/2012| 328 6.7 15.2 -0.3 73.8 0.2 1.0 76 243 960.2 8178304 16 6.22 6.13 5.81 6.01 6.03 5.76 5.78 5.86 5.92 6.0 5.74 21 97.6 25.700 125 13.4 13.6
D| 0 11/24/2012| 329 0.8 6.4 -1.4 69.8 0.0 4.0 11.0 306 955.3 4771997 9 5.76 5.79 5.58 5.74 5.68 5.46 5.49 551 5.66 5.7 5.43 21 92.6 25.700 125 13.2 139
D| 0 11/25/2012| 330 -0.9 0.2 -1.9 71.9 0.0 26 10.2 285 958.8 3406057 7 5.15 5.21 4.99 5.14 5.09 4.86 4.88 4.92 5.03 5.1 4.81 21 86.7 25.700 12.4 133 141
D| 0 11/26/2012| 331 12 45 -2.8 65.9 0.0 19 73 283 965.3 8629017 17 4.93 5.02 4.81 5.00 4.97 4.72 4.73 4.80 4.90 5.0 4.67 21 81.2 25.700 12.4 135 14.0
D| 0¢ 11/27/2012| 332 -0.7 0.0 -2.6 97.9 29 0.7 31 160 970.4 609572 2 4.53 4.68 4.47 4.65 4.64 4.38 4.39 4.53 4.60 4.6 4.35 21 80.9 28.600 12.4 133 141
D| 0 11/28/2012| 333 21 -0.6 -4.6 94.3 0.1 11 6.2 264 969.7 2726142 9 4.20 4.47 4.26 4.42 4.43 4.18 4.18 4.33 4.43 4.4 4.21 21 79.5 28.700 12.4 13.7 145
D| 0 11/29/2012| 334 -0.3 32 -3.2 81.9 1.0 13 6.7 260 971.8 6755437 15 4.01 4.27 4.09 4.26 4.29 4.03 4.03 4.20 4.32 43 4.08 21 74.9 29.700 125 139 14.4
D| 0 11/30/2012| 335 -0.2 3.1 2.5 87.9 0.5 1.0 4.2 178 974.4 3449148 7 3.60 3.99 3.84 4.07 4.17 3.93 3.92 4.19 4.32 4.1 4.00 21 70.7 30.200 12.4 13.4 143
0%
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|
oulefcalorie (=
loulefdegree for
Ratio of lake watershed to lake ared:2.617675: Runoff & seepage as % of watershed area precig: _60.3%| 4.184|1cm3)
Nominal difuse
%R from
Grand sum/avg| 677 693 693 669 15 20669462 -31048  -1254 302 az. 5‘ -42.4 0| 0| [water=7% #NIA ‘ #NIA ‘ 20%| ‘ 7| A ‘ #NIA ‘ #NIA #NIA
SumTerrevap2=Ain slope
PD,mbar*Ws,m/s*s 4.184|<=CONVERT HEAT TO DEGREES 4.184) intercept
Data % 0.9] 600000 cm3/m2 (for 0-4m integrated depth) 600000 2
ResiD2: NON-
Sum Solar Heat solar heat Solar Heat [ResiDt: NoN. SoLAR FLUX 1o
Runoff & SsumH  |absorbed - SOLAR FLUX (Heat offset absorbed
(absorbed from 1% of absorbed |(absorbed from ¢ 10 offset. solar to match
AvgTair  AvgTw  AvgTw0.5 Avg Avg Avg Avg AvgWS  SumRad SumH Evap  Sum Lk_lviSumRain seepage, SumLake Sum solar rad), evap evap l0SS  |ar heat lost [solar rad), Tw 0 ending Tw absorbed solarto  |evapl0ss  |dTw LESS EVAP
DATE|DayOfYr |C m Twim _Tw2m Tw3m Twdm CSlmis J/m2 (*0.9=KJ/m2) chg (mm) mm mm evap (mm) Terrevap2 Ka/m2) (KIm) |(kdm?®)  |viaevap 6m) stariing Tw (0-6m) __|(0-6m) _|actual dTw, 0-6m |match dTw) (degC 0-6m) _|ideqc 0-6m)
1/20: 306| 5.05 11.02 11.05 10.86 11.00 11.09 10.83 24 4199635 -1524  -15.808 0.2 21 0.0 06| -137: 2534 35.1 11.17 10.7 41) (0.57) -0.05 51)
12120 307| 381 10.65 10.69 1050 10.64 10.73 10.46 27 5338663 -1828  -16.495 13 -25 0.0 4 6% - 319 33.1 10.76 10. 45) (0.65) -0.07 59)
308| 2.66 10.04 10.06 9.86 10.00 10.05 9.83 35 4755940 -2490  -13.462 01 -3.4 0.0 4423 - 182| 50.7 10.30 88) (1.06) -0.09 97)
309 163 9.46 9.47 9.26 9.38 9.36 9.18 31 4637007 -2073 -9.738 0.0 -2.8 0.0| .42 49) (0.66) -0.07 59)
310| 0.47 8.85 8.86 8.64 8.77 8.72 8.53 3.0 3435647 -2325 -7.968 0.0 -3.2 0.0| .93 62) (0.75) -0.08| 7)
311] -1.03 8.54 8.54 8.32 8.45 8.46 8.18 0.8 12775439 -1254 -7.723 0.0 -1.7 0.0| 12) (0.59) -0.04 4)
312 0.15 7.92 7.94 7.74 7.88 7.87 7.64 26 3963057 -2053 -7.723 0.0 -2.8 0.0| 86) (1.01) -0.07 4)
313 153 7.41 7.43 7.22 7.35 7.29 7.09 37 8095952 -2579 -7.723 0.0 -35 0.0| . 52) (0.82) -0.09 )
314 221 7.06 7.10 6.89 7.04 7.00 6.78 23 9677001 -1253 -6.347 0.0 -1.7 0.0| . .92 0.11 (0.25) -0.04 )
315 5.04 7.14 7.10 6.82 6.95 6.96 6.73 0.6 4014611 -285 -1.756 0.0 -0.4 0.0| .92 .89 (0.02) (0.17) -0.01 )
316| 11.80 7.60 7.10 6.85 7.02 7.06 6.83 0.4 10856195 -88 1.450 0.0 -0.1 0.0 .89 0.29 (0.11) 0.00 11)
317| 13.02 7.75 7.38 7.07 717 7.16 6.95 05 8028845 267 6.792 0.0 0.4 0.0| (0.25) (0.54) 0.01 55)
318| 3.86 772 7.68 7.46 7.65 7.61 7.39 23 5163019 -900 34.099 238 -1.2 0.0 0.17 (0.02) -0.03 0.4
319| 134 7.28 7.30 7.08 7.24 719 6.96 17 11270197 -1272 -1.715 0.0 -1.7 0.0| (0.05) (0.47) -0.05 42)
320 -0.93 6.98 7.03 6.81 6.99 6.97 6.72 05 6842589 -727 -3.480 0.0 -1.0 0.0| (0.40) (0.65) -0.03 )
120 321 0.73 6.76 6.82 6.61 6.81 6.78 6.53 1.0 7994264 -859 -3.691 0.0 -1.2 0.0| (0.08) (0.37) -0.03 )]
0: 322 174 6.96 6.80 6.54 6.68 6.65 6.38 03 10621572 -511 -3.970 0.0 -0.7 0.0| .| 0.0 (0.31) -0.0: )
0: 323 0.68 6.71 6.70 6.38 6.55 6.56 6.30 05 9977579 -551 -4.356 0.1 -0.8 0.0] . .52 (0.14) (0.51) -0.0: 49)
0: 324 0.52 6.62 6.65 6.43 6.59 6.51 6.26 05 9947583 -593 -5.414 0.0 -0.8 0.0| .52 .39 (0.13) (0.50) -0.0: 48)
0: 325 151 6.38 6.31 6.07 6.26 6.30 6.03 03 6851104 -451 -5.828 0.0 -0.6 0.0| .39 .99 (0.40) (0.66) -0.0: 4)
0: 326| 215 6.23 6.20 5.92 6.08 6.07 5.80 0.4 9952625 -478 -7.566 0.0 -0.7 0.0| .99 .22 0.2 (0.13) -0.0: 1)
0: 327| 291 6.62 6.22 5.92 6.09 6.13 5.85 0.2 9770428 -419 -6.781 0.0 -0.6 0.0] .22 .00 22) (0.59) -0.0: 7)
0: 328| 6.70 6.22 6.13 5.81 6.01 6.03 5.76 0.8 8178304 -338 -3.726 0.2 -0.5 0.0] .00 .98 01) (0.32) -0.0: 0)
4/20: 329| 0.79 5.76 5.79 5.58 5.74 5.68 5.46 37 4771997 -2032 -5.871 0.0 -2.8 0.0| .98 .12 86) (1.04) -0.0° 7)
0: 330 -0.89 5.15 5.21 4.99 5.14 5.09 4.86 23 3406057 -1424 -5.906 0.0 -1.9 0.0| .12 4.86 26) (0.38) -0.05 )
331 119 4.93 5.02 4.81 5.00 4.97 4.72 16 8629017 -1036 -4.851 0.0 -1.4 0.0| 4.86 4.72 14) (0.46) -0.04 42)
0: 332 -0.70 4.53 4.68 4.47 4.65 4.64 4.38 0.6 609572 -384 2672 29 -0.5 0.0 4.72 4.32 40) (0.42) -0.0: 41)
11/28/2012 333 -2.10 4.20 4.47 4.26 4.42 4.43 4.18 1.0 2726142 -589 -4.816 0.1 -0.8 0.0| 4.32 4.27 05) (0.16) -0.0: 13)
11/29/201 334 -0.29 4.01 4.27 4.09 4.26 4.29 4.03 11 6755437 -589 -4.500 1.0 -0.8 0.0| o 4.27 4.14 13) (0.38) -0.0: 35)
0: 335 -0.15 3.60 3.99 3.84 4.07 4.17 3.93 1.0 3449148 -409 -3.621 0.5 -0.6 0.0 4.14 #NIA #NIJ #NIA -0.0: #NIA
#NIA #NIA #NIA




