Geography 416-411
Exercise #2
Radiation Balance
5 points
Name:

1. If your average surface temperature is 30°C and the average room wall temperature is 20°C,
what is the net radiation at your skin surface? Assume €, =.97 and €, = 1.0.

2. Repeat the calculation in #1 assuming you are in front of a large window, instead of the wall,
with e, =0, 1,,=.05,t,.=.95, the outside temperature is -20C,° and it is night.

glass > “glass s ‘glass

3. Show a radiant energy balance for a “brunette” human hand held horizontally over a dry
“plowed” clay soil surface (assume maximum albedo from the range given) on a clear day.
Assume T, =20°C, T,,, = 35°C, T,,, = 35°C, at solar noon on July 15th, and the location is
Milwaukee, WI. (43°N latitude). Please state all of your additional assumptions and
reference sources for any additional parameters needed.
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Key New Equations:

R,=a (L, +L;)+aS (I +a)-2L,

sin (f) = cos ¢ cos w cos O + sin ¢ sin & w=15(t-t,), t=time in hours,
t,= 12

0=23.5cos[2m (d-172)/365] or 0=23.5sinN

d = day of year, use radians N = number of days from equinox,

use degrees
Sp =1, t", assume I, = 1395 W/m® and P/P, = 1.1
S, =S, sin B S,=0.5(1-t") I, sin
S, =8, +8, €. =0.72+.005 T, (°C)

air



ALBEDOS FOR TEE SHORTWAVE PORTION OF THE
ELECTROMAGNETIC SPECTRUM

(Wavelengths < 4.0u)

A. Waler Surfaces

C. Natural Surfsces (cont.)

Winter— 0° latitude. .. 6 Forest, coniferous....... 5-15
30° jatitude. .. 9 Tundra.....oooveunnn. 15-20
60° latitude. .. 21 Crops.cocvenvecnnnn.. 15-25
Summer— 0° latitude. .. 6
30° latitude. .. 6 . Cloud Overcast
60° latitude... 7 Cumuliform........... 70-90
Stratus (500-1,000" thick)] 59-84

. Bare Areas and Soils Altostratus............ 39-59
Snow, fresh fallen...... 75-95 Cirrostratus. . ......... 44-50
Snow, several days old. . 40-70
Ice,sea.......cooennn 3040 . Planels
Sand dune, dry......... 35-45 Earth.....ooovveina.., 3442
Sand dune, wet........ 20-30 Moonm....coovvvvvnnnnn 6.7
Soil, dark.............. 5-15 Jupiter.....cooiienn... 73
Soil, moist gray........ " 10-20 Mars...oveiieinnnnnn. 16
Soil, dry clay or gray. .. 20-35 Mercury.....oovneeens 5.6
-Soil, dry light sand..... 2545 Neptune.............. 84
Concrete, dry.......... 17-27 Pluto.....covvvunnne.. 14
Road, black top........ 5-10 Saturfl.....coeveeinnnn. 76

Uranus....cooveeunnn.. 93

. Natural Surfaces Venus....cooevveennnnn. 76
Desert.....oooovvvnnn. 25-30
Savanna, dry season. ... 25-30 Human Skin
Savanna, wet season.. .. 15-20 Blond................ 4345
Chaparral. ............ 15-20 Brunette.............. 35
Meadows, green........ 10-20 Dark..oooviivnaaana.n. 16-22
Forest, deciduous....... 10-20

INFRARED EMISSIVITIES
(Percent)

. Water and Soil Surfoces * C. Vegetation
Water...o.ooivvvnennn 92-96 Alfajfa, dark green...... 95
Snow, fresh fallen...... 82-99.5 Qak leaves............. 91-95
Snow, ice granuies...... 89 Leaves and plants......

Ice. o iiiiiniiinannnnns 96 0.8u.cveinnnennnn.. 5-33
Soil, frozen............ 93-94 1.0p.ueerennnnn.t, 5-60
Sand, dry playa........ 84 2.4 . i, 70-97
Sand, dry bight......... 89-90 10.0p. . ceeviennnnn.. 97-98
Sand, wet............. 95
Gravel, coarse......... 91-92 Miscellaneous
Limestone, light gray... 91-92 Paper, white........... 89-95
Concrete, dry.......... 71-88 Glasspane............ 87-94
Ground, moist, bare.... 95-98 Bricks, red............. 92
Ground, dry plowed.... 90 Plaster, white.......... 91
Wood, planed oak...... 90

. Natural Surfaces Paint, white. .......... 91-95
Desert..........oc...s 90-91 Paint, black............ 88-95
Grass, highdry........ 90 Paint, aluminum....... 43-55
Fields and shrubs....... 90 Aluminum foil......... 1-5
Oak woodland.......... 90 Iron, galvanized........ 13-28
Pine forest............. 90 Silver, highly polished... 2

Skin, human........... 95
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