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The purpose of this research is to improve an insight on the Penmann-Monteith equation
(PME) strengthened by the Infrared radiation. PME is a powerful tool directly related to
evapotranspiration. The following issues describe PME non-traditional treatment
combined with Multiple Linear Statistical Regression Analysis for two Israeli Banana
fields. These results were presented at the International Scientific Conference *“ Modern
Problems of Mathematical Modeling and Computational Methods”, in February 2015,
Rivne,Ukraina and in the General Assembly of the European Geosciences
Union,Vienna,Austria,12-17 April,2015. Also analysis was performed to investigate the
"Big-Leaf" and "Zenith Angle" concepts for PME. We could not indentify supremacy of
the "Zenith Angle " versus "Big Leaf" theory. the last issue contains a statement of the
mathematical singularity arrival in the PME equation and discuss a way to remove it.
Future research may be directed to the coupling between PME and RE (Richards
equation governing soil water movement)) via top soil boundary condition.

Using lysimeters to test the Penman-Monteith actual evapotranspiration. Ben-Asher, J.
R. Volinski, A. Zilberman, B. Bar-Yosef and A. Silber.2015

Using lysimeters to test the Penman Monteith actual evapotranspiration

§ 2 Met station including
 solar radiation
Infra-red radiometers



Theory

The modification of PM Equation ( Jackson et al 1981)  ra/rc aerodynamic and canopy rsistance the only two unknown all others are measured.

7T — [rad (p,c)I(y(1+ra/rc) 3 (e,—e,)
© e [A+y(1+rc/ra)] [A+y(1+7rc/ra)]

We obtain unique values for the variables iteratively ( r. and r, ) by solving with the IRT measured Tc and collecting the other climatic conditions from a regular
meteorological station

Results & Discussions

The slop of cumulative Lysimeter ET as a function of PM ET in Fig 1 is the effective evaporating leaf area.

The ratio: LYv) / leaf area= PM ETa that convert lysimeter volume (cm3/hr.) to ETa in cm/hr.

Lysimeter ETa
The comparison between Lysimeter ET and PM model (Fig 2) is acceptable even
PM ETa under very low ETa(about 1mm/day)

Conclusions

Lysimeters are most accurate systems to measure ETa one of its disadvantage ( beside the high cost) is the volumetric output that in many cases should be supported
by a one dimensional energy balance system. The PM model was found to be a reliable complementary tool to convert lysimeters output into conventional length units

of ETa Literature

Jackson, R. D., S. B. Idso, R. J. Reginato, and P. J. Pinter, Jr. 1981. Canopy temperatures as a crop water stress indicator. Water Resour. Res. 17: 11331138

R.Volynski and  J.Ben-Asher, 2015.Review Manuscript on the paper “Infrared
Measurement of Canopy Temperature and Detection of Plant Water Stress ““ by M.Fuchs
(1990).

LRI DUT NS DY PRI MW DYDWT .

Yiftach Ziv ( P. Alpert and J. Ben-Asher supervisors ) 2015 Dew Amount in Israel
under Climate Change 1961-1990 to 2001-2030

Abstract

Dew is a meteorological phenomenon in which water in their liquid phase, usually during
night time, appear on the ground or on objects near it. Although the daily dew amount is
on average less than 10% of the daily evapotranspiration amount, studies have found that
dew has an effect on the plants’ water budget, it is utilized by micro-organisms and
insects as a water source, contributes to soil moisture especially in arid and semi-arid
regions and helps creating soil crusts. However, dew on leaves also enables spread of
pathogens. Therefore, the impact of dew can be either negative or positive.

In spite of being an important meteorological phenomenon, dew is absent in climate

change research, due mainly to the fact that it is a micro-meteorological phenomenon,
which cannot be easily described by coarse climatic models. Improvements in regional
climatic models and data storage capabilities, give nowadays both access and sense to



temporal resolution of 6 hours which enable the research of such micro-meteorological
phenomena as dew.

In this study, data from the EBU-POM (Eta Belgrade University — Princeton Ocean
Model) regional climatic model with temporal resolution of 6 hours and spatial resolution
of 30 km were utilized to estimate the change in temperature, relative humidity and wind
speed over Israel between 1961-1990 and 2001-2030. From these variables the potential
dew amounts were calculated for all grid points over Israel using a derivative of the
Penman-Monteith equation utilized as the Food and Agriculture Organization's (FAQO)
standard for calculating potential evapotranspiration. The potential dew amounts obtained
for the period 1961-1990 were compared to potential dew amounts obtained for
observations for the same period in order to estimate the model's bias. They were further
compared to potential dew amounts obtained for the period 2001-2030 in order to
estimate the changes in potential dew amounts resulting from climate change.

The potential dew amounts obtained both by model and observations exceed 50 mm per
annum for most regions of Israel (except for Jerusalem and the central-southern Negev
desert). These amounts are twofold and even fourfold compared to past dew
measurements in Israel.



