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

Station moved to lake center on 20 April 08

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 profiles (note that Tw at 1

Tw12 adjusted to match others on bottom after moved to dock

5280ft/mile
1609.3|m/mile

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 psi/m)

Lake level is referenced also to lower frame of dock at SE corner (2003-May2005)
(Actual water level at dock varies seasonally with density of water column and hourly from

precip, runoff, evaporation, seepage & outflow. Outflow also varies with status of beaver dam).
| Tair max WS- WS max Tw 0.5m Tw 3m Tw 12m
Tairavg F_|F Tair min F Rain-in_|mph mph Tw 0.1m F|F TwimF |[Tw2mF |F Tw4m F Tw5mF |TwémF |Tw8mF [Tw1OmF |F
62.2 70.5 53.8] 5.47 3.7 24 70.0] 70.1 70.2) 69.7] 69.2 68.9) 64.6) 55.9 45.8) 44.2 43.9
(WS Max- Sum PAR Lakelevel-
[Month summary Tairavg-C  |TairHi-C  |Tair Min-C  [RHair-%  |Rain-mm |ws-mis |mis WDIR-deg [Barom-mb Sum Rad Wim2 ~ |uMim2/s Tw 0.1m Twosm  |Twim Tw 2m Twam  |Twam Tw 5m Tw 6m Tw 8m Tw10.0m Twi1.3m |H310_z(m)  [mm (40C) |oumul. rain-mm  [Batt min-v RH% CR10 enc RH% MUX enc
16.8 21.4 12.1 84.0; 138.9 1.7 10.7, 217.6] 968.6/ 452399773 QCﬁl 21.1 21.2 21.2 20.9 20.7 20.5 18.1 13.3 7.7 6.8 6.6 9.7 -55.3 138.9 12.6] 45.0 43.6
month |9
Data
o Tair Min- WS Max- WDIR- Sum PAR H310 depth- Lakelevel- RH% MUX
Location|records Date Day of Yr Tair avg-C Tair Hi-C C RHair-% Rain-mm WS-m/s m/s deg Barom-mb  Sum Rad J/m2 Mol/m2 Tw0.1m Tw0.5m Tw1m Tw 2m TW3m TW4m TW5m TW6m TW8m  TWH310-C TW12m m (40C) mm (40C) cumul. rain-mm Batt min-V_ RH% CR10 enc_enc
LC| 100% 9/1/2008| 245 18.3 25.0 9.9 735 0.0 17 8.1 266 971.6 23864705 49 22 22 22.6 224 22.0 218 171 12.2 74 6.6 6.5 10.0 -75.7 0.000 12.6 44.2 42.8
LC| 100%! 9/2/2008 246 20.5 279 127 73.5 0.0 1.2 6.8 263 968.0 23434557 49 23 23 22.8 224 221 21.8 17.2 12.3 74 6.7 6.5 10.0 -79.4 0.000 127 44.5 43.0
LC| 100% 9/3/2008 247 21.0 27.6 14.7 80.4 0.0 11 54 258 963.7 22811596 48 24 24 233 22.8 223 218 17.3 12.3 74 6.7 6.5 10.0 -82.6 0.000 12.6 453 434
LC| 100%! 9/4/2008 248 22.8 29.6 14.9 70.9 0.0 1.2 59 247 964.9 20678841 43 24 24 237 231 225 21.8 17.3 12.3 74 6.7 6.6 10.0 -85.9 0.000 126 44.8 435
LC| 100% 9/5/2008 249 241 28.3 19.7 68.5 0.0 24 9.1 198 966.2 21176881 43 24 24 241 235 22.7 218 17.4 12.4 75 6.7 6.6 10.0 -90.0 0.000 12.6 451 436
LC| 100%! 9/6/2008 250 20.5 22.4 18.7 97.8 28.3 1.9 74 130 960.7 3011628 7 24 24 23.8 23.7 229 21.8 17.5 125 75 6.7 6.6 10.0 -79.5 28.300 126 46.2 47.5
LC| 100% 9/7/2008 251 17.9 222 14.8 83.6 0.0 25 8.5 296 963.7 19242649 40 23 23 231 23.0 22.8 22.0 17.6 12.6 75 6.7 6.6 10.0 -65.2 28.300 12.6 48.0 48.6
LC| 100%! 9/8/2008 252 17.9 23.4 12.0 76.7 0.0 16 59 255 969.3 22337669 46 23 23 23.0 227 22.6 222 17.7 127 75 6.7 6.6 10.0 -69.0 28.300 126 46.8 45.7
LC| 100% 9/9/2008 253 18.1 203 13.9 91.0 28.3 21 7.3 249 964.8 5524458 12 22 22 22.6 224 223 222 17.8 12.8 76 6.7 6.6 10.0 -53.1 56.600 12.6 47.0 48.2
LC| 100%| 9/10/2008 254 13.9 18.2 10.4 82.9 0.1 1.3 57 215 9721 17801135 36 22 22 22.0 219 21.7 217 17.9 129 76 6.7 6.6 10.0 -43.0 56.700 126 48.0 48.2
LC| 100%| 9/11/2008| 255 15.3 19.0 10.9 79.8 0.0 15 55 168 975.0 14627890 30 22 22 217 21.6 214 214 17.9 12.9 76 6.7 6.6 10.0 -46.2 56.700 127 46.9 46.4
LC| 100%| 9/12/2008 256 16.7 18.4 15.1 91.9 9.6 1.8 6.2 216 967.7 3338853 8 21 21 21.4 211 21.0 211 18.1 13.0 76 6.7 6.6 10.0 -45.7 66.300 126 47.0 50.2
LC| 100%| 9/13/2008| 257 204 233 18.4 95.7 0.0 12 4.7 249 962.9 8370560 18 21 21 212 20.8 20.7 20.8 18.3 13.1 76 6.7 6.6 10.0 -40.2 66.300 12.6 47.8 50.9
LC| 100%| 9/14/2008 258 24.7 29.5 20.6 85.0 0.0 25 10.7 225 957.1 17799013 38 22 22 217 211 20.8 20.8 18.3 13.1 76 6.8 6.6 10.0 -41.2 66.300 126 48.5 49.7
LC| 100%| 9/15/2008| 259 204 247 131 73.2 0.0 3.7 10.3 297 958.8 17777792 37 22 22 221 21.7 211 20.9 18.4 13.2 7.7 6.8 6.6 10.0 -44.6 66.300 12.6 50.2 49.9
LC| 100%| 9/16/2008 260 13.1 16.5 9.9 85.6 0.0 1.4 6.1 297 969.2 13172643 27 21 21 213 21.2 21.2 20.9 18.3 13.2 77 6.8 6.6 10.0 -49.0 66.300 126 49.4 48.6
LC| 100%| 9/17/2008| 261 13.3 205 6.7 794 0.1 11 6.1 274 969.5 20982618 43 21 21 21.0 20.7 20.6 20.6 18.5 13.2 76 6.8 6.6 10.0 -52.5 66.400 127 49.6 48.4
LC| 100%| 9/18/2008 262 13.9 18.4 8.6 74.3 0.0 25 9.0 263 971.8 21065148 43 20 21 20.7 20.6 20.5 20.6 18.5 13.3 77 6.8 6.6 10.0 -56.4 66.400 127 49.6 48.5
LC| 100%| 9/19/2008| 263 10.7 16.7 4.3 78.6 0.0 14 56 188 977.8 21339191 43 20 20 204 20.2 20.0 201 18.7 13.4 7.7 6.8 6.7 10.0 -61.0 66.400 127 49.6 48.1
LC| 100%| 9/20/2008 264 122 20.6 5.4 85.1 0.1 0.9 3.8 222 973.5 19473945 39 20 20 201 19.8 19.7 19.7 18.8 13.4 77 6.8 6.7 10.0 -64.4 66.500 127 49.7 48.4
LC| 100%| 9/21/2008| 265 16.1 231 9.2 85.5 0.1 11 4.7 259 9724 16639530 34 20 20 19.9 19.7 19.6 19.6 18.7 13.5 7.7 6.8 6.7 10.0 -67.0 66.600 127 49.0 48.3
LC| 100%| 9/22/2008 266 15.4 20.6 11.0 84.3 0.0 1.3 5.6 221 976.7 15291890 31 20 20 20.2 19.9 19.6 19.6 18.6 13.6 77 6.9 6.7 10.0 -68.9 66.600 126 51.1 50.0
LC| 100%| 9/23/2008| 267 127 201 6.9 84.2 0.1 11 4.8 198 979.2 18726674 38 20 20 201 19.7 19.6 19.6 18.6 13.7 7.7 6.8 6.7 10.0 -71.6 66.700 12.6 51.5 50.0
LC| 100%| 9/24/2008 268 13.5 20.2 6.4 83.3 0.1 1.2 54 191 978.4 19176161 39 20 20 20.0 19.7 19.5 19.5 18.6 13.8 77 6.8 6.7 10.0 -74.4 66.800 126 50.7 49.7
LC| 100%| 9/25/2008| 269 12.6 16.3 9.5 77.2 0.1 1.8 8.3 103 977.8 13370389 26 19 20 19.6 19.5 19.4 19.5 18.5 13.9 7.8 6.8 6.7 10.0 -77.5 66.900 127 50.1 49.2
LC| 100%| 9/26/2008 270 13.8 15.5 10.7 98.4 31.7 22 8.1 61 971.5 2373605 6 19 19 18.8 18.7 18.7 18.8 18.6 14.1 7.8 6.8 6.7 10.0 -52.4 98.600 126 49.9 50.8
LC| 100%| 9/27/2008| 271 17.0 19.5 15.2 99.3 19.6 14 4.5 66 966.6 4651085 10 18 19 18.7 18.4 18.4 18.5 18.3 14.4 7.9 6.8 6.7 10.1 -25.2 118.200 12.6 45.6 32.6
LC| 100%| 9/28/2008 272 17.5 18.2 16.5 100.1 17.2 1.4 4.5 144 962.4 2536132 6 18 19 18.8 18.5 18.4 18.5 18.2 14.6 79 6.8 6.7 10.1 -8.9 135.400 126 25.0 11.0
LC| 100%| 9/29/2008| 273 14.8 16.5 123 90.8 0.1 23 6.8 299 964.3 8466910 18 18 18 18.5 18.4 18.4 18.5 18.2 14.8 8.0 6.8 6.7 10.1 59 135.500 12.6 16.9 11.1
LC| 100%| 9/30/2008 274 14.4 18.8 10.6 89.7 3.4 1.4 59 210 960.4 13335625 27 18 18 18.5 18.3 18.2 18.3 18.0 14.9 8.0 6.8 6.7 10.1 6.8 138.900 126 121 11.0
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) =SCALE ADJ (1.0=no adjustment)
Ratio of lake watershed to lake area:| 3.88] Runoff & seepage as % of watershed area precip:| 7.9%] 4.184|joule/calorie (= joule/degree for 1cm3’
Grand sum/avg| 16.79]  21.11] 21.18]  21.20[  20.93] 20.69]  20.53| 1.5 452399773] -59185] 84.1] 138.9] 44.1] -87.3[ 68 5.1 83.9] #NA | #NIA | | 27%[ #NIA_| 7.8| 20 #NIA #NIA #NIA #NIA
SumTerrevap2=AirV 0.05700
PD,mbar*Ws,m/s*sc| 4.184|<=CONVERT HEAT TO DEGREES -0.10395
Data [ 0.9 44.7%|<=%R that optimizes Tair-Tsurf 6000000 cm3/m2 (for 0-4m integrated depth) 0.81432
residual lake
(non-evap
non-evap heat [xchg minus
Sum Sum solar heat % of evap  [solar heat - exchangeto |airwater_dT
Runoff & Out flow Sum H | loss evap loss balance solar  [xchg)
AvgTw  AvgTw0.5 Avg Avg Avg  Avg AvgWS  SumRad SumHEvap  SumLk_Ivl SumRain seepage, SumLake Sum (lake  |sumin+out [evap evap loss solar heat  |(degC 0-|(degC O- [starting  [ending Tw (0- |actual Tw |heat gain (oC, 0-{(radiative?)
ATE [DayOfYr |AvgTair C_ 0.1m Twim  Tw2m  Tw3m Twd4m CSIm/s J/m2 (* mm evap (mm) Terrevap2 mm) mm) (KJ/rnz) (kJ/mz) lost via evap |6m) 6m) Tw (0-6m) |6m) chg, 0-6m__|6m) (degC 0-6m)
23864705 -0.1 . 75) 1% -0.10] 0.4 0.5 20.6 0.06 .36) 0.02
. 23434557 0.0 73 %, -0.07] 0.4 0.6 20.7 0.14 .31) 0.06
0.9 22811596 0.0 53 % -0.06] 0.4 0.7 20.9 017 .27) 0.00
1.0 20678841 0.1 27 -0.7 0.0 8. 4.4%] -0.07] 0.4 . 0.18 .21) 0.04
21 21176881 -2596 -4.711 . 0.5 -3.8 -1.3 -0.1 374 0.0%! -0.09] 0.4 4 0.30 .08) (0.02)]
1.8 3011628 -1320 29.776 28.3 36 -1.9 0.0 -0.1 47 1.3%) -0.05] 0. - (0.24) .26) (0.02)]
23 19242649 -3237 -4.359 0.0 0.8 -4.8 -0.2 -0.2 772 27.4% -0.12] 0.3 0 (0.20) .50) 0.11
1.5 22337669 -2807 -4.359 0.0 0.3 -4.1 -0.4 -0.1 - 9826 20.5% -0.10] 0.4 . 0.09 .30) (0.09)|
20 5524458 -2028 29.740 28.3 4.7 -3.0 -0.1 -0.2 29.74( -182! 1230 59.7% -0.07] 0.0 0. .41) .46) 0.12
1.2 17801135 -2735 -3.023 0.1 1.2 -4.0 0.0 -0.2 .02! -246' 7383 25.0% -0.1 0.3 . 20. .33, .63) 0.07
)/ 1.3 14627890 -2476 -3.586 0.0 0.3 -3.7 0.0 -0.2 .58 -222 5861 27.5% -0.0 0.2 0. 20. .(i-)l| .47) 0.01
)/ 1.7 3338853 -1674 8.121 9.6 1.2 -25 0.0 -0.2 -15( 340 81.6% -0.0 0.0 0. 19. .35, .37) 0.02
)/ 1.1 8370560 -289 -0.281 0.0 0.4 -0.4 -0.1 -0.2 -2 4369 % -0.0 0.2 9. 19. 0.1;l| .04) (0.10)]
)/ 23 17799013 68 -2.144 0.0 -1.4 0.1 -0.7 -0.2 1 9904 -0.6% 0.0 0.4 9. 20. 032 .08) 0.14
)/ 35 17777792 -3408 -4.711 0.0 16 -5.0 -1.1 -0.2 -3067| 6764 31.2% -0.1 0.3 0. 20.. 0.04 | .23) 0.04
/1 1.3 13172643 -2572 -3.586 0.0 0.4 -3.8 0.0 -0.2 . -2315) 4969 31.8% -0.0 0.2 . §l| .55) (0.01)]
)/ 1.0 20982618 -2430 -3.445 0.1 0.3 -3.6 -0.1 -0.2 .44/ -2187| 9416 18.8%; -0.0 0.4 .21) .59)
)/ 23 21065148 -3807 -4.816 0.0 1.0 -5.6 0.0 -0.2 -4.81 -3427| 8222 29.4% -0.1 0. . §l| .49)
)/ 12 21339191 -2960 -3.972 0.0 0.5 -4.4 0.0 -0.2 .97 -2664) 9137 22.6% -0.1 0.4 .29) .66)
). 0.8 19473945 -2026 -2.812 0.1 0.2 -3.0 0.0 -0.1 .81 -1823| 8946 16.9%! -0.0 0. . . . §l| .53)
/. 1.0 16639530 -1312 -2.144 0.1 0.0 -1.9 -0.2 -0.1 -2.14¢ -1181 8021 12.8%; -0.05 0. .0 .0 .03) .35)
). 1.1 15291890 -1651 -2.039 0.0 0.6 2.4 -0.1 -0.1 .039] -1486| 6970 17.6%! -0.06 0. .0 0.05 | .23)
0.9 18726674 -2056 -2.812 0.1 0.2 -3.0 0.0 -0.1 .812| -1850, 8506 17.9%; -0.07] 0. 0§)| .42)
1.1 19176161 -1947 -2.918 0.1 0.1 -29 -0.1 -0.1 -2.918 -1752| 8852 6.5% -0.07] 0. .Oéﬂ .40)
16 13370389 -2838 -3.797 0.1 0.4 -4.2 0.0 -0.1 - 7ﬂ| -2554) 4840 4.5% -0.1 0. .36) .55)
20 2373605 -1560 36.595 31.7 74 23 0.0 -0.2 36.595 -1404) -91 107.0% -0.0 (0.0)] X . .52)| .52)
13 4651085 -337 25.030 19.6 6.2 -0.5 0.0 -0.3 25.030 -303] 2269 1.8% -0.0 0.1 .0 Al 0.06 .03)
1.3 2536132 -202 22428 17.2 58 -0.3 0.0 -0.3 22.428 -182] 1221 12.9%! -0.0 0.0 5 .0 (0.04) .08)
22 8466910 -1541 2.180 0.1 4.6 -2.3 0.0 -0.3 3 22| -1387 3296 29.6% -0.0 0.1 .0 9 (0.09) .22)
1.3 13335625 -1197 3.515 3.4 21 -1.8 0.0 -0.3 456 -1077| 6298 14.6%! -0.0: 0.3 9 #NIA #NIA #NIA
| #NA #N/A #N/A #N/A




