Lake Lacawac, Bruce R. Hargreaves, Lehigh University (brh0@Iehigh.edu, http:/fwww.lehigh.edu/~brh0)

310ctober2010: platform moved to dock

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 pre

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
Beaver dam bypass pipe installed 60ct 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 FF TwimF |[Tw2mF _|F Tw 4m F TwSmF__ [TwémF |[Tw8mF |Twi10mF [Twi2mF
556 136 0.24 3.6 25| 32.0 377 38.4] 38.7] 397 39. 39.2 39.2 39.4] 38.9 39.4]
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 Tw02.3m Tw02.8m H310_z (m) mm (40C) |cumul. rain-mm__|Batt min-V. RH% MUX enc.
3.9 60| 13| 253 840 61 16| 112 2349 950.6 170478077 : 0.0 32 3.6 37 43 39 4.0 4.0 41 338 a1 23 -2.8] 6.1 12.3] 17.3] 15.2]
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
D|_100¢ 1/1/2011] 1 62 131 00  90.1 00 05 59 188 963.8 5198630 11 3.07 3.20 346 4.06 375 3.89 3.89 3.86 37 3.88 23 03 0.000 125 213 133
D|_100¢ 1/2/2011] 2 5.1 95 29 820 08 19 85 295 960.9 4096396 8 3.13 3.25 348 410 3.79 3.92 3.92 391 37 3.93 23 12 0.800 125 230 133
D|_100¢ 1/3/2011] 3 5.2 27 77 719 00 31 94 289 964.9 7381033 14 321 333 344  4.06 371 3.86 3.86 3.87 37 3.84 23 02 0.800 12.4 17.9 154
D|_100¢ 1/4/2011] 4 2.0 35 76 623 00 08 64 222 958.3 7195173 14 3.30 3.42 363 425 3.96 4.07 4.07 4.03 38 4.03 23 16 0.800 12.6 17.2 14.9
D|_100¢ 1/5/2011] 5 32 15 70 733 00 22 81 284 955.2 5033136 10 3.39 352 371 429 3.98 4.09 4.08 4.08 338 4.10 23 33 0.800 12.6 16.3 15.0
D|_100¢ 1/6/2011] 6 6.6 32 97 766 00 06 45 213 949.9 6245992 12 3.46 358 378 441 411 4.19 422 4.23 39 421 23 4.8 0.800 125 159 156
D|_100¢ 1/7/2011] 7 6.2 37 127 928 00 08 40 195 942.1 1766751 3 3.49 3.65 393 448 4.15 4.26 427 4.28 4.0 424 23 3.8 0.800 12.4 155 153
D|_100¢ 1/8/2011] 8 9.7 47 155 978 00 06 54 210 943.0 1911206 3 3.49 364 390 444 412 4.24 422 4.24 4.0 4.26 23 33 0.800 12.3 158 16.1
D|_100¢ 1/9/2011] 9 6.8 55 82 806 00 39 108 306 9573 5411144 11 3.48 364 372 422 3.88 4.04 4.01 4.05 39 4.09 23 37 0.800 12.3 16.0 156
D[ 100%| 1/10/2011] 10 73 37 117 8L7 00 31 102 285 968.3 8325780 16 3.47 3.63 371 422 391 4.07 4.04 4.08 38 413 23 5.9 0.800 12.3 17.9 16.0
D[ 100%| 1/11/2011] 11 5.9 2.4 80 903 12 16 60 201 965.5 5986604 12 352 3.65 383 4.40 4.06 4.24 4.19 4.25 4.0 4.29 23 6.8 2.000 12.6 16.4 15.2
D 100%| 1/12/2011] 12 71 5.6 87 926 00 27 110 261 952.6 3026869 6 3.49 3.67 380 433 3.97 417 417 4.23 4.0 4.25 23 12 2.000 125 16.0 151
D[ 100%| 1/13/2011] 13 9.1 78 111 810 00 38 104 322 966.1 8708802 16 339 3.67 371 420 3.89 4.06 4.03 4.09 39 4.08 23 3.0 2.000 12.4 17.6 159
D[ 100%| 1/14/2011] 14 95 57 132 863 00 15 72 270 9703 5720792 11 333 3.65 379 432 3.97 412 4.08 4.15 39 4.16 23 45 2.000 12.6 16.3 16.4
D 100%| 1/15/2011] 15 6.8 09 138 835 00 09 59 235 962.8 3842915 8 3.28 364 379 431 3.96 4.09 4.08 4.15 39 4.15 23 5.7 2.000 125 16.1 16.0
D| 100%| 1/16/2011] 16 5.9 10 122 710 00 21 85 280 962.7 7877255 15 324 3.65 373 423 3.85 4.03 4.02 411 39 4.13 23 7.8 2.000 125 17.4 155
D 100%| 1/17/2011] 17 9.0 45 123 658 00 14 52 184 969.3 8374845 16 3.23 3.65 378 431 3.8 4.05 4.06 4.13 39 417 23 9.4 2.000 12.6 16.9 15.9
D| 100%| 1/18/2011] 18 45 0.1 90 987 09 09 43 46 958.4 1958065 5 315 364 381 435 391 4.04 4.05 4.16 39 4.20 23 02 2.900 125 158 14.8
D 100%| 1/19/2011] 19 0.8 0.4 34 1007 31 09 69 136 9535 1455747 4 3.10 361 380 431 3.89 4.00 4.02 4.16 39 4.23 23 6.7 6.000 12.4 181 139
D[ 100%| 1/20/2011] 20 6.3 35 96 910 00 16 78 231 960.3 3818861 11 3.06 3.60 378 429 3.88 3.98 3.97 411 39 4.19 23 43 6.000 12.4 17.0 14.6
D[ 100%| 1/21/2011] 21 8.0 58 132 853 00 28 112 259 950.4 2737099 8 3.02 358 373 422 3.84 3.94 3.92 4.06 39 411 23 2.0 6.000 12.3 16.7 14.9
D[ 100%| 1/22/2011] 22 139 77 192 827 00 11 61 264 9573 7748808 16 3.02 358 375 426 3.87 3.99 3.96 4.06 38 414 23 5.9 6.000 12.3 186 16.1
D[ 100%| 1/23/2011] 23 -14.0 99 189 822 00 20 83 299 960.9 7761411 16 2.98 358 375 426 3.90 3.98 3.95 4.08 338 413 23 25 6.000 12.6 17.2 165
D[ 100%| 1/24/2011] 24 158 73 253 713 00 05 46 208 9706 9630448 19 2.96 355 374 429 3.92 3.99 3.95 4.10 39 4.16 23 0.7 6.000 125 186 17.0
D[ 100%| 1/25/2011] 25 -4.8 11 102 884 00 07 38 238 964.2 3339649 7 2.93 355 373 427 3.88 3.97 3.93 4.09 38 4.15 23 33 6.000 125 16.3 15.2
D[ 100%| 1/26/2011] 26 37 15 77 %67 00 14 65 111 957.6 3566229 8 2.89 355 369 430 3.86 3.94 3.93 412 38 4.19 23 5.3 6.000 125 16.7 14.6
D[ 100%| 1/27/2011] 27 3.1 1.0 67 832 00 24 80 303 953.4 5554956 11 2.84 3.56 366 422 377 3.90 3.87 4.05 38 4.09 23 45 6.000 125 18.0 14.3
D[ 100%| 1/28/2011] 28 47 12 103 955 01 03 26 236 9545 4171731 9 2.82 355 372 426 3.85 3.92 3.90 4.07 38 4.15 23 6.7 6.100 125 16.8 14.7
D[ 100%| 1/29/2011] 29 3.9 17 79 891 00 09 48 237 957.7 5651381 12 2.79 355 370 424 3.88 3.92 3.90 4.10 38 4.15 23 8.4 6.100 125 17.0 14.4
D[ 100%| 1/30/2011] 30 3.9 1.0 70 855 00 16 74 280 9635 5812424 12 275 355 366 422 3.83 3.88 3.86 4.04 37 4.09 23 102 6.100 12.6 17.7 14.3
D] 100%| _1/31/2011] 31 8.1 36 117 688 00 15 60 197 9732 11167940 21 2.73 3.50 366 4.20 3.86 3.87 3.84 4.03 37 4.12 23 125 6.100 12.6 18.9 14.9
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 precig: __65.5%) 4.184|1cm3)
Nominal diffuse
%R from
Grand sum/avg| -5.96| 0.01 3.16| 3.56| 3.72| 4.27] 3.91] 1.5] 17047ED7J -20094| -14.1] 6.1] 87.4| -29.0| 0.0] 0.0 |water=7% -18034,8‘ 57154,3‘ 23%| ‘ 4 #NIA ‘ #NIA ‘ -0.7] #NIA
SumTerrevap2=Air slope
PD,mbar'Ws,mis*s 4.184)<=CONVERT HEAT TO DEGREES 4184 intercept
Data 50%] 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.dm ___ m Twim _Tw2m Tw3m Twdm _CSlmis J/m2 (*0.9=KJ/m2) _chg (mm) mm mm evap (mm) Terrevap2 Kaim2) (KIM?)  |(Im?)  |viaevap |om) starting Tw (0-6m) __|(0-6m) __|actual dTw, 0-6m |match dTw) (degC 0-6m) _|deqc 0:6m)
71/ 1] 616  0.06 307 320 346 406 375 04 5198630 172 -0.246 0.0 25 02 0.0 2599 155| 754] 6.0 0. .62 0.03 (0.08) 0.01 (0.08)
/21 2 508 012 313 325 348 410 379 18 4096396 49 0562 038 29 0.1 0.0 2048 4 92| - 0. 54 (0.08) (0.16) 0.00 (0.16)
IE] 3 517 024 321 333 344 406 371 29 7381033 1163 -2.004 0.0 27 17 0.0 3601 i d 0. .73 0.1 0.04 -0.04] 0.09
/4l 4 200 022 330 342 363 425 396 07 7195173 431 -1.476 0.0 2.0 0.6 0.0 3508 - 1% 0. ) .85 0.1 (0.03) -0.02] (0.01)
/51 5 322 026 339 352 371 429 398 20 5033136 715 1547 0.0 2.0 1.0 0.0 2517 64 73 0. .85 .83 (0.01) (0.11) 0.03] 0.09)
/ 6 656 016 346 358 378 441 411 05 6245992 483 -1.230 0.0 18 0.7 0.0 312! 435 2688 . 0.12 .83 4.02 0.1 0.07 0.0 0.09
7 621 007 349 365 393 448 415 06 1766751 396 2.039 0.0 5.1 0.6 0.0 88 E 527 40. 0.04] 4.02 4.00 (0.03) (0.06) 0.0 (0.05)
8 965 006 349 364 390 444 412 06 1911206 526 0211 0.0 35 0.8 0.0 95 -4 482 49, 0.04] 4. .95 (0.05) (0.09) -0.0; (0.07)
9 6.85 018 348 364 372 422 388 36 5411144 1407 -1.969 0.0 25 2.0 0.0 270 1 1439 4 0.11 .76 (0.18) (0.29) 0.0 (0-24)
[ 1 10 730 012 347 363 371 422 391 29 8325780 1195 -1.617 0.0 22 17 0.0 41631 3087 0.17 .94 0.17 0.01 0.0 0.05
[ 1 11 591 000 352 365 383 440 406 15 5986604 533 3.058 12 45 0.8 0.0 2993 -48 2! . 0.12 .97 0. (0.09) 0.0 07)
[ 1 12 7.08 006 349 367 380 433 397 25 3026869 924 1652 0.0 5.9 13 0.0 1513 -832| .9 0.06 X .81 (0.16) (0.22) -0.03] 19)
[ 1 13 914 009 339 367 371 420 389 35 8708802 1537 -1.828 0.0 3.0 22 0.0 4354] 1384 8 0.17 81 .85 0.04 (0.14) -0.06] 08)
[ 1 14 950 001 333 365 379 432 397 14 5720792 794 -1.406 0.0 21 11 0.0 2860 71 4 0. .85 .90 0. (0.06) 0. 0% 03)
[ 1 15 681 -0.04 328 364 379 431 39 06 3842915 492 1723 0.0 11 0.7 0.0 1921 44 47 0. .90 .82 (0.08) (0.16) -0.02] 14)
[ 1 16 580 -0.02 324 365 373 423 385 19 7877255 871 -1.898 0.0 11 13 0.0 3939 78 155 0. .82 81 (0.00) (0.16) -0.03] 13)
[ 1 17 900  -0.06 323 365 378 431 389 13 8374845 832 1371 0.0 12 12 0.0 4 ﬁ 74 439] 0. 81 .86 0.05 (0.12) -0.03] 09)
[ 1 18 451 -0.08 315 364 381 435 391 09 1958065 314 16171 09 186 05 0.0 79] 28 696| 0.04] .86 .83 (0.03) (0.07) -0.01] 06)
[ 1 19 079 -0.08 310 361 380 431 389 08 1455747 72 0352 31 05 0.1 0.0 28] 6 663] 0.03 .83 .79 (0.03) (0.06) 0.00 06)
[ 1 20 631 -0.07 306 360 378 429 388 15 3818861 568 -1.266 0.0 32 0.8 0.0 09) 51 1399 0.08 .79 .80 0.01 (0.06) -0.02] 04)
[ 1 21 802 -0.05 302 358 373 422 384 26 2737099 1103 3234 0.0 2.0 16 0.0 69) 99 376] 0.05] .80 .74 (0.07) (0.12) -0.04] 08)
[ 1 22| 1391  -0.06 302 358 375 426 387 10 7748808 895 -3.375 0.0 17 13 0.0 74 805 3062{ 0. .74 .79 0.0 (0.10) -0.03] 07)
[ 1 23| 1397 008 298 358 375 426 390 19 7761411 1260 -3.621 0.0 16 18 0.0 81 1 3% 2747 0. .79 .77 02) (0.17) -0.05] 13)
[ 1 24| 1583  -0.08 296 355 374 429 392 0.4 9630448 827 -3.023 0.0 11 12 0.0 4815] 74| 4071] 0. .77 .75 02) (0.21) -0.03 18)
[ 1 25 478 010 293 355 373 427 388 06 3339649 300 -2.320 0.0 07 0.4 0.0 670) 278 0. .75 .73 02) (0.08) 0.0 07)
[ 1 26 373 010 280 355 369 430 386 13 3566229 286 1.687 0.0 43 0.4 0.0 783] 258 0.07 .73 .70 03) (0.11) 0.0 10)
[ 1 27 314 010 284 356 366 422 377 22 5554956 565 -3.023 0.0 0.1 0.8 0.0 777 509 0. .70 .70 0.01 (0.10) -0.0. 08)
[ 1 28 470 010 282 355 372 426 385 03 4171731 228 -1.476 0.1 07 03 0.0 086] 20| A 0. .70 .72 0.02 (0.07) 0.0 06)
[ 1 29 392 011 279 355 370 424 388 08 5651381 303 -1.652 0.0 0.4 0.4 0.0 826| 273 .6%] 0. .72 .71 (0.01) (0.12) 0.0 11)
[ 1 30 390 011 275 355 366 422 383 15 5812424 497 -2.390 0.0 05 0.7 0.0 906| 248 15.4% 0. 71 .64 (0.07) (0.19) -0.0. 17)
[ 131720 31 807 011 273 350 366 420 386 13 11167940 787 -1.863 0.0 0.1 11 0.0 5584] 708] 12.7% 0. 64| #NIA #NIA #NIA 0.03[_#NIA




