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THE IMPORTANCE OF ALBEDO IN THE PENMAN POTENTIAL EVAPORATION FORKULA

1. Introduction In using the above formula derived by Penman (1948) whether
oxplic%t}y or implicitly, the Meteorological Office has normally taken the
albedo\T/ag 0.25 for green vegetation. In the new Meteorological Office model
for agricultural and hydrological wator balanco (MAHWAB(x)) the albedo of an area
is associated with tho land uso and thio, in turn, hao como cocasonal variation.

2. Variation of ostirated (Ponman) potontial ovaporation (ps) with albodo

Monthly totals of ps woro calculated for Kou Obsoorvatory for the poriod
Jamary 1971 to April 1976 for r = 0,05, 0.15 and 0.25. Tho rooults are shown
in Figs 7 and 2 vhore po valuos for r = 0.05 and 0.15 (Egg and Eq5) are cach
comparod with tho corrospondinz po valuos for r = 0.25 (Eas). Twvo copirical
equations rolating thoe E-valuos aro givon in tho figuros. Ex/E25 io plotted
egainot r for r = 0.25, 0.15 and 0.05 in Fig 3. Approximato values of Ep/E25
can bo road from thostraight lino for all r batwoon .25 and .05. Thias rosult
io obtained bocanca Ponman's [ is dominated by the incoming radiation torn.

3. Consequoncos of using an slbodo lowor than 0.25

The albodo is tho porcontage of incoming roadiation roflected to space as short

o wave radiation. The lowor the albodo tho greator tho onorgy available to causo
evaporation. Tho Moteorological Offico oporationnl coil moisturo doficit (emd)
model (in uee in 1976) obtains Porran p2 in a mannor vhich implicity takes
albedo 28 0.25., MAIUAB (x) escociatos albosdo with land use. A REEio Kn
MATYAB (x) oquare mado up of 10% broad loaved and 10% coniforous woodlands, 3%
impormeablo surfacos, 2% vator, 5% hoathor and or 2% rock, 10% fruit and
vegotables, 20% rough grazing, 20% permanont grass, 8% temporary grass and 10%
coroals would, in June , bo allocatod on avorage albedo 0.18. Thioc means that
taking tho albedo oo .25 would reooult in a 7% undor-ostimate of energy available
for ovaporation ard (Fig 3) in a p> valuo coma 9% lou.

Roal (ao opposod to potontial ) ovaporation is limitod by tho wator abailabloe.
Fig I comparos potontinl ard roal on actual ccd woing Ponman's root conntant
modol (Ponman (1949)) ard SMEM (x) (tho oxporimantal coil moioturo oxtraction
model upod in MARYAB (x)). In SMEM (x) thoro is a linit of emd for a givon
rooting dopth and Fonman's redol ip normally oubjocted to en uppor limit in
practico. Uso of, cay 1.09E instcod of I would rocult in any givon valuo of amd
being attainod moro quickly but would not affoct tho caxirum value attained. The
corroct cotimation of pa is of groat importanco in tho dovolopmont of emd with
time; it ic aloo ioportant in torms of loooos fren rocorvoirs otec.

Ponman, H L (1948) Natural ovaporation from opon wator, bare soil and grass.
Proc Roy Soc 1¢%8, Sor A, 193, 120-145.

Ponman, § L (1949) Tho dopondonco of transpiration on woathor and soil conditions

J Soil Soi 1949, 1, 74-89.
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