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REFERENCE EVAPOTRANSPIRATION PROGRAM

The program has been written to caculate daily reference crop (potentiad)
evapotranspiration (ETo) from data collected by a conventiona weether Sation. Daily
means and totals are used to caculated daily evapotranspiration (in mnv/d). Theresults are
written to a data file that can be printed, |oaded into a spreadsheet or exported asa
‘WaSm' climate datafile. Additionaly adally summary of the input data can be viewed or
saved.

The software may be ingtalled on computers based on a single site within the department or
section of a company, inditute or organisation purchasing the software. Copies may be
made for backup purposes only. 1t may not be copied for distribution, resae, hire or renta
or any purpose other than the legitimate purposes above without the prior gpprova of
Cranfidd Universty.

Whilgt every effort has been made to ensure the vaidity of the dgorithms used in the
caculation equations, the accuracy of the calculated evapotranspiration depends upon the
accuracy of the input data measurement, Siting of the weether station and relevance of the
chosen evapotranspiration calculation method. Cranfield University takes no respongbility
for matters arisng from the gpplication of the results of this program.
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1. INTRODUCTION

1.1 Cdculaion methods

The program offers the user four aternative methods of evapotranspiration caculation by
combination equations from various sources.

1.1.1 Penman-Monteith Method

Thisis based on the origina form of the Penman-Monteith equation (Monteith, 1965 &
1981). The equations used are those recommended by the Food and Agriculture
Organisation of the United Nations (FAO) using factors for a grass reference crop (Allen, et
al. 1998)1. The method should be gppropriatein al parts of the world.

1.1.2 FAO Modified Penman Method

This uses the method of Doorenbos and Pruitt (1976). The equations used are those
presented by Smith (1988) for a grass reference crop. The equation has widdly used
outsde of UK, but has atendency to overestimate ETo in temperate climates and is not
generdly recommended for usein the UK.

1.1.3 Penman Method

This uses the version of the Penman equation (Penman, 1948) for grass presented by
MAFF (1967). The look-up tables used in that publication are substituted by equations
presented by Mason (1978). The method is primarily intended for UK conditions. A
Spreadsheet version of the equations used can be found in Hess and Stephens (1993).

1 Defined as‘ the rate of evapotranspiration from a hypothetical crop with an assumed height of 12cm, a
fixed canopy resistance of 70 sm*, and an albedo of 0.23, closely resembling the evapotranspiration
from an extensive surface of green grass of uniform height, actively growing, completely shading the
ground and not short of water’.
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2. INSTALLATION
The ET program must be ingtaled on the hard disk of your compuiter.
Run SETUP.EXE.

Thiswill create a sub-directory caled Wasm\ET on your hard disk with the program file
init.
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3. RUNNING THE PROGRAM

The main screen shows four menu options that are used to control the program.

Reference Evapotranspiration - ¥1.0

Eile “iew Configure About

Cranﬁeld

LIMIVERSITY

Figurel Main screen

Each of the menus can be activated by “clicking’ with the mouse pointer or typing the letter
that is highlighted (or underlined) whilst holding down the <Alt> key. Additiondly, the main
functions aso have short-cut keysto alow them to be accessed directly using the <Ctrl>

keys.
3.1 Configure

The configuration options alow description of the input deta file format and the sation
parameters. Once s, these are automaticaly saved in two files caled DEFAULT.FMT
and STATION.PAR respectively. Filesfor different weather stations may be loaded (using
the File, Open options) and saved with different names (using the File, Save As options), but
the one that is to be used must have the above name.

Leaving ather configuration screen using File, Exit will cause the currently displayed file to
become the default and a copy of the file will be named DEFAULT.FMT or
STATION.PAR as appropriate. Leaving by File, Close will not change the default files.

3.1.1 Data File Format

The data file format option alows the user to pecify the formet of the data file containing the
automatic weather station data. The data file should be ASCI| (i.e. not binary) and data
should be in columns with one row for each day of the data.
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Number of columns Defines the number of columns of dataiin the datafile.

Separator Defines the way the columns are separated. There are three
options,

Space(mulltiple spaces are treated as a Single separator)
Comma
Tab

The following check boxes alow specification of what sensors are used, the unitsin which
data are recorded and the column in which the data are stored.

If the date is recorded in the form DD MM Y (i.e. separated by spaces) then you need
only specify the column of the day and it is assumed that month and year are in the next two
columns.

m D-ASILSOFTAETASILSOE FMT | _ O] x]
File
Number of Columns 10 «| || Separator m ﬁ
PARAMETER UNITS COLUMM
I Date [DD MM YY =] 1 < | i3
[ Time
¥ Maximum Temperature C - 4 4 J 3
¥ Minimum Temperature C ;I L] 1 _‘ r

[” Mean Temperature

[” Mean Bel. Humidity

¥ Dry Bulb Temperature T o [ 1 | »
v Wet Bulb Temperature C ;I K 1 _‘ 3

™ Mean ¥apour Pressure

¥ wind Speed km ~] 9 1
¥ Sunshine hours ld 9 .

™ Solar Radiation
[~ Net Radiation
™ Soil heat Fux

™ Air Pressure

¥ Raintall [mm =] 10 4] [ *]

Figure2 Data fileformat configuration
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3.1.2 Sation Parameters

m DASILSOFTAETASILS0E _FPAR =] E
File
Station Name ‘Bilﬁoe College
— Location
Latitude [*] Altitude [m]
521 @ North 60
" South
—Angstrom constants ——— — Anemometer
a 0.25 Height [m] 2.0
b 050 Al 3
—ET Method
* Penman-Monteith
(" FAD Mod Penman
" Penman

Figure3 Station parameter configuration

Before calculations can be made, it is necessary to set a number of station parameters and
choose the calculation method to be used. Once s&t, these are written to afile
(STATION.PAR) which is accessed each time you run the program. Therefore, the sation
parameters need only be written once for each station.

Each item on the form can be accessed using the mouse pointer and left mouse button, or
pressing the letter shown by the highlight (or underlined in the Windows verson) whilst
holding down the Alt key.

3.1.2.1 Station Name
Thisisnot used in caculations but is written to the output file (see below).

3.1.2.2 Latitude & Altitude

The latitude of the station (in degrees and minutes) and dtitude (in metres) can be set using
the'scroll bar'. The scroll bar can be set using the mouse or the keyboard (see below).

3.1.2.3 Anemometer

The cdculations of evapotranspiration as based on wind speed a 2.0m above ground level.
Wind speeds measured at different heights are adjusted to an equivaent wind speed at 2.0,
therefore the height of the anemometer (above ground level) should be entered.
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3.1.2.4 ET method
Use the option buttons to select the appropriate evapotrangpiration calculation method.

3.1.2.5 Angstrom constants

These are the congtants used to estimate sunshine hours (if not measured) from solar
radiation. The default valuesarea = 0.25 and b = 0.50 (Smith, 1990). Locdly applicable
values may be cdibrated based on observations of sunshine duration and measured solar
radiation. Doorenbos and Pruitt (1976, Appendix V1) present experimentally determined
vaues of aand b for arange of locations world-wide.

3.2 Hle

Once the station parameters have been set, you may proceed to calculate
evgpotranspiration.

Sdect the datafile to be processed by sdecting Open from the File menu.

Open |

File name: Folders:
= dat | d:\silsoftvet
_ Cancel i
maid.dat -] £ din -
maid1_dat B o
mhlume1_dat = 3|Itsnft Network... I
nguru_dat ﬁf‘;" Ef
ngurul_dat '_—-i 1o
potizkul_dat | [ setup
potiskum. dat -
zilmet95. dat X
List hiles of type: Drives:
|Data (=.DAT) =X =]

Figure 4 File Open dialog box for single data files

A diaog box will be displayed that dlows you to browse directories to locate the required
file. By default only files with the extenson *.DAT’ will be displayed. Other filters may be
goplied by sdecting fromthe ‘Ligt of filetype menu. To display dl filestype‘*.*’ inthe
File Name box (or any other extension filter). Asthe caculations are being done, the
current date and daily evapotranspiration (mm/day) are shown on the form.

When dl data have been processed, aresultsfile will be crested with the same file name as
the input data file but the extenson * .ETO'.

3.2.1 Output
The output file (*.ETo) isan ASCII format file conggting of;

the station name on the firdt line, then,
for each day: day, month, year, ranfdl (mm/day), ETo (mm/day)
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3.3 View

A summary of the daily weether data can be viewed by sdecting from the View menu. The
outputs can be saved to afile by sdecting Save As from the File menu. Alterndively, a
WaSm climate datafile (CLD) can be created by sdecting ‘ Export asWasm CLD file'.
These options will not be available until calculations have been done.

= E 7 v || .
File Yiew About
;
Date Tmax Tmin EH Sun Solar Wind ETo Rain -
°C °C % hr MI/m® kmfd mmfd wmmfd
01 04 1993 6.3 0.4 94 2.2 5.4 108 0.5 26.2
02 04 1993 11.7 0.4 82 8.5 17.9 12 1.9 0.0
03 04 1993 10.4 2.0 83 7.1 10.7 238 1.2 5.4
04 04 1993 10.9 4.4 .1 12.7 236 1.7 2.6
05 04 1993 12.6 7.1 M 1.3 16.7 388 2.6 1.0
06 04 1993 12.2 4.7 81 6.7 12.7 171 1.7 2.6
07 04 1993 10.0 7.5 91 2.3 5.9 56 0.7 0.0
08 04 1993 11.6 6.6 84 5.6 7.8 225 1.1 1.0
09 04 1993 9.0 3.8 94 2.0 6.0 160 0.7 10.6 |
10 04 1993 12.8 6.1 80 7.4 16.4 130 2.0 1.6 [+

Sdecting Close from the View menu will clear the display.

Figure5 Exampleview of daily summary
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4. DAILY CALCULATION METHODS
Evapotrangpiration is caculated on adaily basis from;

maximum ar temperature, °C
minimum air temperature, °C
mean daily vapour pressure, kPa
net radiation, MJIm? d*

wind run, km d*

The following input data required by the Penman equation for each time step;
M Maximum and minimum (or mean) air temperature (required)

M Mean vapour pressure (caculated from relative humidity or wet & dry? bulb
temperatures). If no humidity measurements are available, daily mean vapour pressure is
edtimated from the saturation vapour pressure at the minimum ar temperature.

M Mean wind speed (required).

M Oneof net radiation, solar (globa) radiation or sunshine retio (required).
If net radiation is not available, longwave radiation is estimated from air temperature,
sunshine ratio and humidity.
If solar rediation is not available, it is estimated from the sunshine duration, time of year
and latitude. If sunshineratio (actua sunshine/ potential sunshine duration) is not
avaladle, it is estimated from the solar radiation, time of year and latitude.

The following data are optiona and will be used if present, if not they will be estimated;

o Barometric pressure. If not available, thisis estimated from the dtitude (m) of the
dation.

o Soil heat flux. If soil heat flux is not available, it is estimated as afraction of net
radiation.

o Ranfdl. Thisisnot used in the caculation, but if avallableit iswritten to the output file
for subsequent use.

4.1 Humidity vaiables

4.1.1 Mean vapour pressure

If vapour pressure for each time step is given, thisis averaged and used as input to the
evapotrangpiration equation.

2 |f awet and dry bulb psychrometer is present, the ambient air temperature will be used for the dry bulb
temperature.
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4.1.2 Relative humidity
If relative humidity for each time step is given, then for each timestep,

Aea. +ea; ;. U
- RH g T max T min E (A”e'] a d., 1998) (19)
100 & 2 u

4.1.3 Wet and dry bulb temperature
If wet and dry bulb temperatures for each time step are given, then for each timestep.
ed = €A - g(Tdry - Twet)P (1)

4.1.4 Saturation vapour pressure

@17.27T §

e, = 0.61078¢" 753 (Tetens, 1930) (2)

4.1.5 Mean air pressure

9
A, - h{A- OhR
e Teo %)

(Burman et al., 1987) (3)

4.1.6 Wind speed at 2 m

The wind speed measured at height z, m, is converted to an equivaent 2 mwind speed
(assuming that wind speed is measured above a reference grass surface) using

4.2 Convert wind speed to 2m equivaent

4.87

Y. . (Allen et d. 1989) (4)
U, In(67.82- 5.42)
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Symbol  Description Unit Vdue
g psychrometric constant for natural kPa°C* 0.0008
ventilaion
h congtant |apse rate K m! 0.0065K mi*
A dtitude m
Ao dtitude at sealeve m Om
ear saturation vapour pressure at kPa
temperature T
ed actua vapour pressure kPa
g gravitationa acceleration ms? 9.8ms?
P atmospheric pressure kPa
Po atmospheric pressure at sealevel kPa 101.3kPa
R specific gas congtant Jkg* K™ 287 Jkg' K™
RH relative humidity %
Tary dry bulb temperature °C
Two reference temperature at sea level K 293.16K
Towet wet bulb temperature °C

Et.doc
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4.3 Radiaion variables

4.3.1 Maximum solar radiation
d = 040935 ng’z—p J- 14052
365 [}

w =arccos(- Tan(L)* Tan(d))

d, =1+0033c02> 39
€365

2

R =2
p

4.3.2 Day length

N=%W

p

4.3.3 Incoming solar radiation

If no solar radiation data are available, then
R =R,(a, +b. )

4.3.4 Actual sunshine duration

If no sunshine data are available, then

_1aR 0
"ThER M

4.3.5 Soil heat flux

G=03T-T.)

< d,[wsin(L)sn(d) + cos(L)cos(d)sn(w)]

)

(Duffie & Beckman, 1980) (6)

(Duffie & Beckman, 1980) (7)

(Duffie & Beckman, 1980) (8)

(Duffie & Beckman, 1980) (9)

(10)

(11)

(Wright & Jensen, 1972) (12)
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Symbol  Description Unit Vdue
d solar declination rad

w unset hour angle rad

a Angstrém constant -

bs Angstrém constant -

G s0il heat flux MJI % d?

Gs solar constant MIm?d?  118.08 MIm?d™*
J Julian day number (Jan 1=1) -

L latitude rad

n daylight hours ha!

N maximum daylight hours ha'

Ra extra-terrestria radiation MJI % d?

Rs incoming shortwave radiation MJIm?d?

T mean air temperature on day | °C

4.4 Evapotranspiration calculation methods

4.4.1 Penman-Monteith3

4411 Netradiation

If net radiation is not measured it is estimated from;

Rs=(1-a)R
_®& b oOn a 0
f_gatas+bsbN+§%°+as+bsa’°b
e¢=a +hed

ak *+Tk_ ‘0
- _ fe@ max min -
R g 2 a

R =R, +R,

4.4.1.2 Evapotranspiration

+ T . s
T= ﬁmax mln(:)
2 1]

3 Methods are taken from Allen et al. (1998).

(13)

(14)

(15)

(16)

(17)

(18)
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| =2501- 0002361T (19)
ea, +ea
ea= —m T (20)
2
D= 4098ea : (21)
(T +2873)
| /W - dc_ixl a/s- do
ra = Zom !52 Zoh 2 22)
kU,
g= 10 (23)
el
Ico
= — 24
o' =ggi+— (24)
_ edo "
T, = Tkgi 0378~ (25)
_ P
= = (26)
1000
ETaero= 202 1 TP(en_ g) 27)
| D+g ra
ETrad =—2 (R, - G) (28)
D+g I
ETo=ETrad + ETareo (29
Symbol  Description Unit Vdue
I latent heat of vapourisation MJkg*
D dope of vapour pressure curve kPa°C*
g psychrometric constant kPa°C*
r amospheric density kg m®
a abedo - 0.23 for grass
k von Karman congtant - 041
e ratio of molecular weight of waterto - 0.622
dry ar
s Stefan Boltzmen congtant MIm?K*d*  4.903x 10°MJIm?K™*d*
e' net emissvity -
Et.doc 13 19 October, 2000



g modified psychrometric constant kPa°C™*

a empirica condant - 1.35

a empirica condant - 0.34

a Angstrém constant -

b. empirica condant - -0.35

b empirica condant - -0.14

bs Angstrém constant -

cp gedific hest of moist air kJkg*°C* 1.013 kJkg* °C*

d zero plane digplacement of wind m 0.08m for grass
profile

ea mean saturation vapour pressure kPa

ed actual vapour pressure kPa

ETaero  aerodynamic term mmd*

ETo reference crop evapotranspiration mmd*

ETrad  radiaion term mmd*

f cloudiness factor -

G Soil hest flux MJIm?*d*

n bright sunshine hours hat

P atmospheric pressure kPa

R specific gas congtant Jkg* K™ 287 Jkg' K™

ra aerodynamic resistance smt

rc bulk surface resistance sm* 70 sm* for reference grass

R, net radiation MJIm?d?

R, net radiation MJIm?d*?

R net longwave radiation MJIm?d?!

Ros net shortwave radiation MJIm?d*?

Rs incoming solar radiation MJIm?d?

T mean air temperature for day i °C

Ty mean ar temperature K

Tw virtua temperature K

Trnax maximum air temperature °C

Thin minimum air temperature °C

Uz windspeed a height z ms’

Zoh roughness parameter for heat and m 0.0015m for grass
water vapour

Zom roughness parameter for momentum m 0.01476m for grass

Zs screen height m 1.2m

W height of windspeed measurement m 2m
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4.4.2 Penman (1967)4

4.4.2.1 Netradiation
| =41868(597.31- 0.565T)

100R,

R.=(1-2) 101

f (ed) = 047- 0.075,/0.7510ed)
- n

f(n) = 017+ 083 N

R, = f(T).f(ed).f (n)

R =R.- R,

4.4.2.2 Evapotranspiration

gmax + Tminc)
2 0

T=

f(U) = 0262521563 + 0012
16093345
Ea=f(U)10(ea- ed)

_ 10eaa6970
T & T,

5
- 5028+
a

24P

9= 06219

RnE+Ea

ETo:g—
—+1

g

4 Methods are based on Hess and Stephens, 1993.

(Mason, 1978) (30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(Mason, 1978) (38)

(39)

(40)

(Mason, 1978) (41)

(42)
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Symbol  Description Unit Vdue
I |atent heet of vapourisation Jg*

a albedo - 0.25 for grass
S Stefan Boltzman constant mmK*d*  1.9885x 10°mmK*d*
D dope of vapour pressure curve mb °C*

g psychrometric constant mb °C*

I latent heat of vapourisation Jg*

ea mean Saturation vapour pressure kPa

ed actual vapour pressure kPa

Ea aerodynamic term mmd?*

ETo reference crop evapotranspiration mmd*

f(ed) humidity factor -

f(n) cloudiness factor -

f(T) temperature term mmd?*

f(V) wind function mmmb* d*

n bright sunshine hours ha!

N maximum daylight hours ha'

P atmospheric pressure kPa

Rn net radiation mmd*

Ros net shortwave radiation mmd*

Rs incoming solar radiation MJIm?d?

T mean air temperature °C

Ty mean ar temperature K

Tax maximum air temperature °C

Thin minimum ar temperature °C

U wind speed kmd*

Et.doc
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4.4.3 FAO Modified Penman®

4431 Netradiation
R

R, = (1- 3)745 (43)
Ry =sT,*(7.723- v10ed)(01+ 094) (44)
R =R.- R, (45)

4.4.3.2 Evapotranspiration

Uy
f(U) =027 +—2 46
(L) = 0271+ 1005 0
g = 0.006595P (47)
D= 10ea 6790 (48)
T T, - 5028
W = D (49)
D+g
u 1
d = o (50)
1+ ) 432
& o]
rH, = = O 00% (51)
eaT min 9
c=a,+aRH, , +a,R, +a,U, +a,k+aU,k+a,RH,  RU, +a RH Rk
(Frevert et al., 1983) (52)
ETo=dWR, +(1- W)f(U)i0(ea- ed)] (53)

5 Methods are based on Smith (1988).
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Symbol  Description Unit Vdue

a abedo - 0.25for grass

s Stefan Boltzman congtant mmK*d*  8727x10%mm
K*d*

D dope of vapour pressure curve mb °C*

g psychrometric constant mb °C*

=) congant in estimation of ¢ - 0.6817

& condant in estimation of ¢ - 0.0027864

& condant in estimation of ¢ - 0.0181768

3 condant in estimation of ¢ - -0.0682501

& condant in estimation of ¢ - 0.0126514

3 condant in estimation of ¢ - 0.0097297

3 congtant in estimation of ¢ - 0.43025 E*

a constant in estimation of ¢ - -0.92118E’

ea mean Saturation vapour pressure kPa

ed actual vapour pressure kPa

ETo reference crop evapotranspiration mmd*

f(U) wind function mmmb™

k day - night wind retio -

n bright sunshine hours ha!

N maximum daylight hours ha'

P atmospheric pressure kPa

RHmax maximum raive humidity %

Rn net radiation mmd?*

Ru net longwave radiation mmd*

Res net shortwave radiation mmd?*

Rs incoming solar radiation MJIm?d?

Tk mean air temperature K

U wind speed ms*

Uq daytime wind speed kmd*

W welghting factor -
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4.4.4 Penman open water

4441 Netradiation

Net radiation, Rn, is caculated asin section 4.4.1.1 above except that an albedo, a, of
0.05 is used for open wate.

4.4.4.2 Evaporation

0.621375U ¢
Ea=0.35005 + ———— 27500638 (ea - ed) (Penman, 1963) (54)
e 100 ]
m/ E + Ea
_ g
Eo=———— (55)
D
—+1
g
|, Dand gare cdculated asin section 4.4.1.2 above.
Symbol  Description Unit Vdue
I |atent heet of vapourisation MJIkg*
D dope of vapour pressure curve kPa°C™*
g psychrometric constant kPa°C*
a abedo - 0.05 for open water
ea mean Saturation vapour pressure kPa
ed actual vapour pressure kPa
Ea aerodynamic term mmd*
Eo open water evaporation mmd*
R, net radiation MJIm?d*!
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5. USING VISUAL BASIC CONTROLS

5.1 Command Buttons

Command buttons can be activated by either;

moving the mouse pointer to the button and ‘clicking' the left mouse button, or,

pressng the letter shown by the highlight (or underlined in the Windows verson) whilst

holding down the Alt key.

5.2 Scrall Bars

Effect Mouse action Keyboard action

Smdl change Click on left (decrease) or right Use left (decrease) or right
(increase) arrows. (increase) cursor keys.

Large change Click between 'dider' andtheend  Use Page Up (decrease) or Page
of the scrall bar. Down (increase) cursor keys.

Vaiadblechange  Dragthe dider to any postion on

the scroll bar.

5.3 Option Buttons

Option buttons are used to sdlect from mutualy exclusive options. The option may be
selected by clicking on the option with the mouse or pressing the | etter shown by the
highlight (or underlined in the Windows verson) whilst holding down the Alt key. Sdlecting
one option will automatically de-select the others.
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UNIVERSITY

Cranﬁeld

Cranfield Univer gty Software Licence Agreement
Terms and Conditions

1 Cranfield University (hereinafter referred to as "the Owner") hereby grants to you the user, and you accept, a
persona non-exclusive, non-transferable licence to use the enclosed disk, Program documentation and any related materials
(hereinafter referred to as "the Software") on the terms and conditions set out herein.

2. The Software is the Owner's proprietary product and is protected by Copyright Law. The Owner reserves all
rights of ownership and copyright in the Software as recorded on the diskette, and all subsequent copies thereof. Y ou the
user own only the diskette on which the Software is recorded.

3. The Software is distributed on the basis that they shall not be copied for further distribution or resale without the
written permission of the Owner.

4. Y ou may:

41 Install and use the Software on a computer.

4.2 Transfer the Software onto another computer.

4.3 Make full or partial copies of the Software for backup and archive purposes only, provided you label such copies

clearly with our name, the name of the program and the date of this licence.

44 Transfer the Software and the licence permanently to another party but only if you obtain our prior written
approval and provided the other party agrees to these terms and conditions. Any such transfer terminates your licence
agreement.

5. Y ou may not:

51 Transfer, assign, rent, lease, sub-licence, sell, give or otherwise dispose of this Software except as stated in these
Terms and Conditions.

52 Reverse compile, disassemble, or otherwise reverse engineer the whole or part of the Software.
53 Modify, adapt or translate the Software in any way.
54 Merge the whole or part of the Software with any other software other than that strictly required by the operating

system stated in these Terms and Conditions.

55 Reproduce, distribute or ater the Software documentation.
6. Y our responsibilities:
6.1 Y ou are responsible for installing and commissioning the Software onto your computer system(s) unless the Owner

has agreed in writing to do so.

6.2 Y ou must ensure that proper security precautions are followed to secure backup copies of the Software, and that
an effective control is kept on the number of copies of the Software.

6.3 You must train the staff that run this Software to understand its purpose, operations and limitations. Y ou are
responsible for how you use the Software.
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6.4 Y ou are responsible for the interpretation of the results produced by the Software.

6.5 You must treat this Software and its documentation as confidential. 'Y ou must not disclose any part of it to
another party without the Owner's permission.

7. Term
7.1 You are licensed to use the Program indefinitely.

7.2 Y ou may terminate your licence and this Agreement at any time by returning it to us together with the original
media and user documentation of the Software.

7.3 This Licence will terminate immediately if you fail to comply with any term or condition of this Agreement.

In the event of any termination you must destroy all full or partial copies of the Software resident on your
computer system(s) in any form and you agree to provide to the Owner on request awritten certificate of such destruction.

8. Warranty

The Owner warrants that it has the right to licence the Software and that for a period of ninety (90) days from the
date of purchase the diskette on which the Softwareis supplied will be free from al defects. | adiskette or other media of
the Software is defective the Owner will replace it at no charge provided that the defective item is returned to the Owner
within ninety (90) days from the date of purchase.

The Owner warrants that the Software will perform substantially in accordance with the accompanying
documentation.

EXCEPT FOR THE LIMITED WARRANTY DESCRIBED IN THIS PARAGRAPH THERE ARE NO
WARRANTIES EITHER EXPRESSED OR IMPLIED BY THIS AGREEMENT. NO WARRANTY IS GIVEN AS
TO THE COMPLETENESS OR ACCURACY OF THE SOFTWARE NOR THAT IT IS ERROR-FREE OR OF
A SATISFACTORY QUALITY OR APPEAR PRECISELY AS DESCRIBED IN ANY DOCUMENTATION IN
RESPECT OF THE SOFTWARE. ALL OTHER SUCH WARRANTIES ARE EXPRESSLY DISCLAIMED.

0. Liability

Y ou shall use the Software at your own risk and you agree that regardless of the form of any claim you have, the
liahility of the Owner and their authorised distributor shall not exceed the value of the Licence fee you have paid for the
Software.

THE OWNER AND THEIR AUTHORISED DISTRIBUTOR ACCEPT NO LIABILITY FOR ANY LOSS
OR DAMAGE, LOSS OF PROFIT, LOSS OF CONTRACTS, ANTICIPATED SAVINGS OR ANY OTHER
DIRECT ORINDIRECT CONSEQUENTIAL LOSS OR DAMAGES HOWSOEVER CAUSED EXCEPT THAT
WHICH IS UNLAWFUL TO EXCLUDE.

Notwithstanding the above, nothing herein shall exclude any liability for death or personal injury which arisesasa
result of the negligence of the Owner and/or their authorised distributor, their employees, servants or authorised
representatives.

10. Genera

Should any of the provisions of this Licence Agreement be ruled invalid under any law or Act of Parliament, they
shall be deemed modified or omitted only to the extent necessary to render them valid and the remainder of the Agreement
shall be upheld.

11. Law

This Agreement shall be governed by and construed in accordance with the law of England and Wales and shall be
subject to the jurisdiction of the Courts of England.
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