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Abstract

This paper compares direct measurements of evaporation with the values predicted for reference transpiration. The measure-
ments of actual evaporation were made using an eddy correlation device on a grass field adjacent to the river Thames.
Measurements of soil moisture and the driving meteorological variables were also made. The results showed that, during a period
with minimal rainfall but no water stress, the cumulative values of reference transpiration compared very well with the cumu-
lative measured evaporation and changes in soil moisture content. However, the values on specific days did not compare well.
Following significant rainfall, the measured evaporation increased for a few days, probably due to evaporation of free water from
the canopy or soil. Reference transpiration fell consistently below the measured evaporation once the soil moisture deficits

exceeded 140 to 150 mm.

Introduction

Most methods of quantifying water resources derive the
water balance using relatively simple models of evapora-
tion such as those of Penman (1949) and Monteith, 1965.
These models are normally driven with a time series of net
radiation, wind speed, air temperature and vapour pres-
sure deficit. In practice, these models are often used to
generate estimates of evaporation for a ‘reference crop’
which is defined as an actively growing crop, fully cover-
ing the ground and being well supplied with water
(Shuttleworth, 1988). These estimates are then extrapo-
lated to other land cover types by the application of an
appropriate crop factor (Doorenbos & Pruitt, 1984). Thus
it is critical that the models should estimate accurately the
evaporation from the ‘reference crop’, usually grassland.
This paper uses measurements of evaporation, made with
the eddy correlation technique to test the model currently
recommended by the FAO (Smith, Allen, Monteith,
Perrier, Pereira, & Segeren, 1991). The data set includes
not only direct measurements of evaporation but also mea-
surements of soil moisture, rainfall and the meteorological
driving variables required for the model.

The site

The measurements were made in a meadow near
Wallingford (51° 36.1’ N, 1° 6.7’ E.), Fig. 1, on the left
bank of the river Thames, at an altitude of about 45 m
A.O.D., and which extends across the present flood plain
surface and a terrace approximately 1.5 m higher. It has
been used as permanent pasture, and occasionally for a hay
cut, since shortly after World War II, during which it was
cultivated. The vegetation is classified as an Alopecurus
pratensis variant of the Lolium perenne-Cynosauriis cristatus
grassland community of the National Vegetation
Classification (Rodwell, 1993). A survey carried out at
intervals during 1992 established that the leaf area index
of the vegetation varied between 0.6 and 3.7. A hay cut
was not taken during 1997.

The soils across the meadow drain freely to the water
table. They have been mapped as typic-argillic brown
earths of the Sutton 2 association (Jarvis, Allen, Fordham,
Hazelden, Moffat, & Sturdy, 1984). A layer, about 4.5 m
thick, of calcareous gravels and sands with lenses of finer
sediment, overlies the Upper Greensand. Over most of the
meadow these gravels are covered by 0.7 to 1.5 m of clay
loam textured material, but in places remnants of alluvium
occur below this deposit. Alongside the river there is a
zone about 100 m wide where the soils are developed
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