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Introduction 

The climate is to a large extent determined by the moisture relationships. 

We cannot tell whether a climate is moist or dry by knowing only the precipi­

tation. We must know whether precipitation is greater or less than the water 

needed for evaporation and transpiration: precipitation and evaporation are 

equally climatic factors. Since precipitation and evapotranspiration are due 

to different meteorological causes, they are rarely the same in amount or 

distribution throughout the year. 

In some places more rain falls month after month than evaporates or 

than the vegetation uses. The surplus moves through the ground and over it 

to form streams and rivers. 

In other places, month after month, there is less water in the soil 

than the vegetation would use if it was available. There is no excess of 

precipitation and no runoff, except locally where the soil is impermeable 

and cannot absorb the rain on the rare occasion where it falls. Consequently 

there are no permanent rivers, and there is little drainage to the sea. 

In still other areas the rainfall is deficient in one season and 

excessive in another, so that a period of drough is followed by one with 

runoff. The march of precipitation through the year almost never coincides 

with the changing demands for water. 

\fuere precipitation is in excess of water need, the climate is humid. 

Where water need is in excess of precipitation, the climate is arid. ''fuere 

precipitation and water need are equal or nearly equal, the climate is 

neither humid nor arid. 

Determination of the type of climate 

The procedure is on the basis of C.W. Thornthwaite's method of climate 

classification, except the calculation of potential evapotranspiration. 

This method consists of: 

1. Calculation of monthly, or daily values of potential evapotranspiration, 

according to the climatic data. 
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2. Evaluation of the monthly water balance table. 

3. Calculation of moisture indices, according to water surplus, and 

water deficit obtained from water balance table, and total yearly 

potential evapotranspiration. 

Potential evapotranspiration as a climatic factor 

In a desert, the vegetations are sparse and they use little water because 

of shortage of water. They would use more water, and would be less sparse, if 

more water would be available. There is a distinction, then between the 

amount of water that actually transpires and evaporates and that which would 

transpire and evaporate if it was available. 

t~en water supply increases, as in a desert irrigation project» 

evapotranspiration rises to a maximum that depends only on the climate. This 

we may call potential evapotranspiration as distinct from actual evapotranspi­

ration. 

This most important climatic factor is defined as the amount of water 

which will be lost from a surface completely covered with vegetation if 

there is sufficient water in the soil at all times. 

Calculation of the potential evapotranspiration 

For the selected stations potential evapotranspiration is calculated 

according to PENl~UU~'s formula: 

Eo = 1:::./y x Ho + Ea 

1:::./y + 1 

-2 -) 
Eo = Energy used for evaporation from open water in cal.cm day 

6 = Slope of saturation vapor pressure versus temperature curve at the 

temperature of the air. mm Hg/C0 

y = The psychometric constant, or ratio of specific heat of air to the 

latent heat of water vaporization (0.49 mm Hg/C0
) 

-2 -1 Ho = The net radiation in cal em day • It can be calculated from: 

Ho = R( 1-r)-RB 

R 
-? -1 = Total incoming radiation in cal em -day 

r = Reflection coefficient, 0.05 for open water 

RB T 1 . d. • . 1 - 2d -I I b 1 1 d f • ota outgo1ng ra 1at1on 1n ca em ay • t can e ca cu ate rom: 
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RB = o T4 (0.56- 0.09 ved) (0.10 + 0.90 n/N) 
- -- -10 -2 -1 

o =The Stefan Boltzmann constant, 1176 x 10 cal em day 

T = The absolute temperature of the air in K0
• 

ed = Saturated vapor pressure at the temperature of the air in mm Hg. 

n/N = Ratio between actual and possible hours of sunshine 

Ea = 0.35 (ed-ea) (1 + U2/100), is the drying power of the air in mm of water 

ea = Vapor pressure of the air in mm Hg 

U2 = Wind speed in miles per day at a height of 2 meter 

PENMAN's equation gives estimates of open water evaporation. The 

potential evapotranspiration from a vegetation surface is somewhat different. 

The ratio between both varies with the properties of the crops. 

In this paper evaporation from an open water surface is used for the 

potential evapotranspiration. 

The potential evapotranspiration for BET-DAGAN~ Israel, 32°N, 

34°49~E,is calculated from daily weather data. For the other selected 

stations monthly data are used. 

Evaluation of the monthly water balance table 

When the potential evapotranspiration is compared with the precipitation 

and allowance is made for the storage of water in the soil and its subsequ~nt 

use, periods of moisture deficiency and excess are clearly revealed and an 

understanding of relative humidity or aridity of a climate is obtained. In 

some places and times precipitation is always more than the evapotranspiration 

so that the soil remains full of water and a water surplus ngu occurs. In 

other places and times, precipitation is less than potential evapotranspiration: 

there is not enough moisture for vegetation to use and a moisture deficit 
11D" occurs. 

Places with both wet and dry seasons normally show: 

1. A period of full storage, when precipitation exceeds water need and a 

moisture surplus "Su accumulates. 

2. A drying season when stored soil moisture and precipitation are used 

in evapotranspiration: storage is steadily reduced, actual evapotranspiration 

falls below the potential and a moisture deficiency "D" develops. 

3. A moistening season when precipitation again exceeds water need and soil 

moisture is recharged. 
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The values of ns" and "D" are computed during the budgeting .. 

The moisture holding capacity of a soil depends on the depth of the soil 

layer considered, and the type and structure of soil .. It can be varied 

from just a few mm on a shallow sand to well over 400 mm on a deep well 

aerated silt-loam. 

In this paper an average of 150 mm is assumed. 

Table I presents the water balance computation for BET DAGEN, Israel, for 

the year 1968. 

When the precipitation is greater than the potential evapotranspiration 

the actual evapotranspiration equals the potential for at those times there 

is sufficient moisture in the soil so that evapotranspiration can proceed 

unhindered. When the precipitation is less than the potential evapotranspi­

ration, the actual evapotranspiration equals the precipitation plus any 

moisture stored in the ground which is evaporated or transpired (the 

storage change). Moisture dificit and surplus follow simply from the book­

keeping calculations, the former being the difference between potential and 

actual evapotranspiration while the latter is the excess precipitation which 

occurs when the moisture holding capacity of the soil layer under consideration 

is full of water. 

The moisture surplus is the water which is available for run-off into 

streams, rivers and so on. 

The moisture detention is the total of the moisture stored in the soil 

layers at different months. This value can rise considerably higher than 

the total water holding capacity of the soil for it includes also the 

gravitational water, the water above the field capacity of the soil and 

the moisture available for later surface or stream run-off. 

The water balance computation and its relative graphs provide a good 

insight into the moisture relation of an area. For instance, at BET DAGAN, 

Israel, (Fig. 1), the potential evapotranspiration is small in winter but 

in early spring it rises rapidly reaching its highest value of the year 

of more than 200 mm/month in July. It falls rapidly during the autumn months. 

The precipitation is also not uniformly distributed throughout the year .. From 

midspring till the end of summer there is no precipitation at all; this is 

the dry season. The rainiest months are December, with more than 200 mm, 

January, with more than 100 mm and November, with less than 100 mm rainfall. 

Nearly all the precipitation comes in "t-Iinter, when evapotranspiration is 

small .. It forms a water surplus and it runs away after recharging the soil 

moisture storage. 



Water balance computation for BET DAGAN, Israel, 1968 

150 mm. depth of water stored in soil at field capacity. 

(All values in mm) 

Jan. Feb. Mar. Aer. Ma~ June · Jul~ Aug. SeE· Oct. Nov. Dec. Year 

PE 36.3 50.5 95.7 126.9 171.4 191.7 200.6 181.2 143.2 85.3 ·48.2 33.1 1364. 1 
p 112.8 39.4 24.8 44.8 0.4 o.o 0.0 0.0 0.5 -40.3 73.2 229. o· 565.2 
Sto.ch. o.o -11.1 -70.9 -68.0 0.0 0.0 0.0 0.0 0.0 0_.0 25.0 125.0 

Sto. 150.0 138.9 68.0 o.o 0.0 0.0 0.0 0.0 0.0 o.o 25.0 150.0 

Ac. E 36.3 50 .. 0 95.7 112.8 0.4 0.0 0.0 o.o o.s 40.3 48.2 33.1 

D 0. 0 . 0.0 0.0 14. 1 171.0 191 .. 7 200.6 181.2 142.7 45.0 0.0 0.0 946.3 
s 76.5 0.0 0.0 o.o odo o.o 0.0 0.0 o.o 0.0 0.0 70 .. 9 147.5 
Runoff + 56.0 28.0 14.0 ].0 3.5 1. 7 0.9 0.4 0.2 0. 1 o.o 35.5 
M.D. 206.0 166.0 82.0 ].0 3.5 1. 7 0.9 0.4 -0.2 0. 1 0.0 185.5 

+ As~uming that 50% of the excess water in a month runs off or ·percolates and the other 50% is carried 

over to the following month. 

PE = potential .Evaporation 

P =precipitation 

Sto.ch. = Storage change 

Sto. = Storage 

Ac.E = Actua1 Evaporation 

D =Moisture Deficiency 

S =Moisture Surplus 

M.D. =Moisture Detention in soil 

V1 
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Figure 1 
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Application of the water balance for classification 

A moisture index is obtained by comparing the water-need at a place 

with the moisture surplus and deficit. It is an essential part of the 

climate classification. 

Where precipitation is exactly the same as potential evapotranspiration 

all the time and water is available just as needed, there is neither water 

deficiency nor water excess, and the climate is neither wet nor dry. When 

water deficiency becomes large with respect to potential evapotranspiration, 

the climate becomes arid; when the water surplus becomes larger the climate 

becomes humid. When there is a water surplus, the relation between water 

surplus and water-need constitutes an index of humidity. Similarly, when 

there is a wate~ deficiency, the ratio between water deficiency.and water 

need constitutes an index of aridity. Expressed as percentage these two 

indices are: 

lh = 100 s 
PE 

and la = 100 D 
PE 

where lh and Ia are indices of humidity and aridity, S is water surplus, 

D is water deficiency, and PE is water need, or potential evapotranspiration. 

Since water surplus and water deficiency occur at different seasons in 

most places, both must enter into a moisture index: one affecting it 

positively and the other negatively. 

Assuming that a surplus of 6 inches in one season counteracts a 

deficiency of 10 inches in another, the moisture index i.s: 

tm = 100 S - 60 D 

PE 
(Thorn thw ai te) 

Moist climates have positive values of lm, and dry climates have negative 

values. 

The legend below specifies the different climate types with respect 

to the moisture index. 

CLIMATE TYPE HOISTURE INDEX 

A Perhumid 100 and above 

B4 Humid 80 to 100 

B3 Humid 60 to 80 

B2 Humid 40 to 60 

Bl Humid 20 to 40 

C2 Moist subhumid 0 to 20 

Cl Dry subhumid -20 to 0 

D Semiarid -40 to -20 

E Arid -60 to -40 
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The moisture index for BET DAGAN is: 

lm = (100 X 147.5)- (60 X 946.3) = _30 • 7 
1364. l 

so that climate is Semi arid (D). 

Seasonal variation of effective moisture 

The moisture index indicates how arid or how humid a climate is, but 

it can not distinguish climates with seasonal moisture variation from those 

without it. 

It is important to know whether a place is continuously wet of continu­

ously drJ, or whether it is wet in one season and dry in another. If there 

is a dry season in a moist climate, it is nec~s3ary to know how dry it is; 

and the reverse in an arid climate. In moist climates the water deficiency 

may be large, moderate, little, or non-existent. In a dry climate the same 

is true for the water surplus. 

These climate subdivisions are defined in terms of the humidity and 

aridity indices as follows: 

MOIST CLIMATES (A, B, C2) 

r little or no water deficiency 

s moderate summer water deficiency 

w moderate winter water deficiency 

s2 large summer water deficiency 

w2 large winter water deficiency 

DRY CLIMATES (CI, D, E) 

d little or no water surplus 

s moderate winter water surplus 

w moderate summer water surplus 

s2 large winter water surplus 

w2 large summer water surplus 

ARIDITY INDEX 

0 - 16.7 

16.7- 33.3 

16.7- 33.3 

> 33.3 

> 33.3 

HUMIDITY INDEX 

0 - 10 

10 - 20 

10 - 20 

> 20 

> 20 

The symbols s, s2, w, w2, have the same meaning in both moist and dry 

climates in spite of the fact that they are defined differently. They refer 

to the season when rainfall is most deficit. 

The humidity index for BET DAGAN is: 

lh = 100 X 147.5 

1364. 1 
= 10.8 

and indicates, little water surplus (d). 
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Index of thermal efficiency 

Potential evapotranspiration is also an index of thermal efficiency. 

It possesses the virtue of being an expression of day length as well as 

of temperature. 

In equatorial regions~ where mean monthly temperature does not vary 

appreciable through the year, a mean annual temperature of 23°C is a 

reasonable boundary between megathermal and mesothermal climates. 

When the mean temperature of every month is 23°C for places on the 

equator, so that there is no variation in day length, the potential 

evapotranspiration is 114 centimeter according to Thornthwaite's original 

way of computation. This is taken as the index that separates megathermal 

and mesothermal climates. Other boundaries are as follows: 

PE as CLDiATE TYPE 

THERMAL INDEX 

em 
E"' ~"rost 

14.2----------------~---------------------------

28.5---------------------------~: ___ !~~~!~------
c .... 42.7---------------------------c''i Hicrothermal 

57.o--------------------------------------------
B ... l 

71.2--------------------------------------------
B ... 2 ss.s--------------------------------------------

99.7---------------------------~:~--~~~~!~~E~~!­
B ... 4 

114.0--------------------------------------------
A"' 

The various subdivisions of mesothermal, microthermal and humid 

climatic types do not have individual names but can be referred to only by 

symbols. Thus it can be said first, second, third, or fourth mesothermal. 

The thermal climate of BET DAGM~, with PE = 136.4 em, is megathermal 

Summer concentration of thermal efficiency 

At the equator, where day length is the same throughout the year and 

temperature is also uniform, there is hardly a seasonal variation in 

potential evapotranspiration. l.Ji th no variation no season can be called 

summer, and potential evapotranspiration of any consecutive three months 



- 9 -

will constitute 25 % of the total annual. On the other hand, in the polar 

regions, where the growing season is entirely within the three summer 

months the potential evapotranspiration of these months will constitute 

100 % of the total. Between these extremes, as potential evapotranspiration 

falls from the characteristic of megathermal (A;) climate to that of frost 

(E~) climate, the part that is concentrated in summer gradually rises 

from 25 % to 100 %. 

The total summer potential evapotranspiration is taken to indicate the 

summer concentration of thermal efficiency. This value is calculated as the 

percen~age of the summer amount of potential evapotranspiration with 

respect to annual total. 

It can be also obtained from 

S = 157.76-66.44logE (Thornthwaite) 

where S is summer concentration in %, and E is potential evapotranspiration 

in inches. 

The legend below indicates the summer concentration types. 

SUMMER CONCENTRATION SUMMER CONCENTRATION 

Type 

48.0 

51. 9 

56 .. 3 

61.6 

68.0 

76.3 

88.0 

in % 

a~ 

------------------------------~:~---
b ... 3 _______________ .. ___________ -----------
b-"'2 

-~~----------------------~----------
b-"1 ------------------------------------
c ... 2 

------------------------------------
c""l 

----~-------------------------------
d ... 

The summer concentration index for BET DAGAN is 41, which classified it a~. 

Elements of the classification 

Four symbols used together give a complete description of a climate. 

BET DAGAN, (Dada~)~ is semiarid, megathermal, with little winter water 

surplus, and a summer temperature efficiency regime normal to rnegathermal. 

Table 2 presents the necessary elements and the climates of some selected 

places around the Sahara. 
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Comparative yearly moisture date of selected stations 

Water Summer ... Precipi- Water Water -
Humidity Aridity Moisture C 1 i mate 

need need tat ion surplus deficit ind. i nd. ind. type 
ST. LAT. LONG. mm mm nm mm mm 

l3?oo"" N 07~30 ... E 1744.4 27.1 910.9 77. 1 910.6 4.4 52.2 -26.9 DdA·""a' 

m 2 11 ,00 N 07,30,..E 1534.2 23. 1 1430.5 468.5 572.2 30.5 37.3 8.2 C2\-12A "'a" 
·-
l- 3 07,.00 N 07,00 E 1742.6 22. 1 1704.4 349.6 387.9 20.1 22.3 6~7 C2w2A"'a ... Q) 
0) 

z 4 05,00 N 06 ,45''.E 1490.5 21.0 2421 .9 1064.2 132.8 71.4 8.9 66. 1 B3w2A"'a"' 

18,00 N 38,30 ... E 1739. 3 31.8 124.9· 0.0 1614.4 0.0 92.8 -55~7 EdA .. a .. 

-~ 2 14,00 N 38,30 ... E 1476.1 25.6 1302. 1 383.0 557.1 25.9 37.3 3.3 C2w2A""a .. 0 

a. 
0 3 09!)00 N 38,00 E 1380.1 22.8 1109.5 212.9 1t83. 6 15~4 35.0 -5.6 CiwA"'a"~ ·-.s::.. 
~ 4 04,00 N 38,00 E 1917.3 23.5 239.5 0.0 1677.8 0.0 87.5 -52.5 EdA~a"' 

(() 1 37,00 N 10,00 E 1241.7 47.2 572.0 0.0 669.7 o.o 53.9 -32.4 DdA"'a"" 
·-
IJ) 2 34,00 N 10,.30 ... E 1383.3 44.6 185. 1 o.o 1198.2 o.o 86.6 -52.0 EdA"a"' ·-c 
:::) 

3 31 ,30 .... N 10,00 E 1412.8 43.6 146.0 0.0 1266.8 o.o 89.7 -53.8 EdA .. a" 
~ 

~ 

36,00 N 01,00 w 1222.6 44~6 409.0 0.0 813.6 0.0 66.5 -39.9 DdA .. a.~ 
0 

t? 2 34,00 N 05,00 \.J 1228 .. 2 43~3 540.6 0.0 687~6 0.0 56.0 -33.6 Dd.~ ... a"' 
0 
I-

3 31 ,.30 N 08,00 w 1298.9 40. 1 222.2 (LO 1066.8 0.0 82. 1 -49.3 EdA~a .. 0 

16,30 N 15,00 w 1847.3 30.3 364.9 0.0 1482.4 0.0 80.2 -48.1 EdA'"a"" 
lU 

g> 2 15,00 N 15,00 w 1801o3 28.2 557.7 0.0 1243.6 0~0 69.0 -41.4 EdA .. a"' 
c 
'l) 

3 13,00 N 15,00 w 1741.9 25.0 139 5. 7 502.7 848.9 28.9 48.7 -0.4 C1w2A .. a .. 
(/) 

~June, July, August 
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Temperature and precipitation data used for these stations are mean 

monthly values of ten years available observed data. 

t·lind speed, due to the absence of observed data for the stations, is 

considered as 80 km day·-l, l-lhich is a mean of ten years monthly available 

observed values in BET DAGAN, Israel. 

Figure 2 gives the water balance diagrams for each station. Locations 

of the selected stations are given in plate l. 
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Programming 

A program for computation of the factors of climate classification 

is given at the-end of this paper. The computer program is written in 

CSMP (Continuous System Modeling Program), which improves readability to 

a large extent by providing a large number of subroutines. This program 

has nearly the same order and the same organisation as an ordinary 

written explanation. 

Description of the program 

The program consists of the following parts: 

1. An initial part which consists here out of the storage and input data. 

2. A dynamic part that computes monthly and yearly actual~ and potential 

evaporation storage in the soil, changes in storage, water surplus, and 

water deficiency. 

3. A terminal part that computes the moisture indices. 

The lines in the listing beginning with an asterisk are not executed 

by the computer, but indicate comments .. Three points following each other 

at the end of any line in the listing indicate that the expression is 

continued on the next line. 

The CS~W symbolic names of functions used in this program are 

described below~ 

Symbol 

+ 

* 
ALOG 

ALOGIO 

ATAN 

SIN 

cos 
SQRT 

EXP 

Function 

addition 

subtraction 

multiplication 

natural logarithm 

common logarithm 

arctangent 

trigonometric sine 

trigonometric cosine 

square root 

exponential 

Symbol 

** 
= 

I 

Function 

exponentiation 

replacement 

division 
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PARAMETER indicates the value of constants. 

INTGRL is the integral function of CSMP. It performs the correct 

integration of the rate presented by the second variable between parenthesis, 

the value of the first name or number represents the level of the integral 

at the beginning of the program. For instance: 

STOR ~ INTGRL (150., STCHGE) 

Evidently the initial value of this integral is 150. 

AMAXl indicates that the maximum value of given arguments between parenthesis~ 

is to be taken as output. For instance: 

WTSURP ~ AMAXI (O .. ,PREC-ACTEV -(HSTOR-STOR)/DELT) 

If STORage is less than Maximum STORage, the difference between PRECipitation 

and ACTual EVapotranspiration first starts to recharge the STORage up to its 

maximum value. Therefore, the WaTer SURPlus is the difference between PRECi­

pitation and ACTual EVapotranspiration minus the difference between Maximum 

STORage and STORage. 

If this value is negative, there is no water surplus, the maximum value in 

parenthesis is then 0 and will be considered as output. 

When the PRECipitation is smaller than ACTual EVapotranspiration, clearly 

there is no water surplus and again the maximum value in parenthesis is Oo 

AMINI is a functional statement» which takes as output the smallest of the 

arguments given in parenthesis. For instance: 

ACTEV = AMINI (PREC+STOR,EVAP) 

means when PRECipitation plus STORage is larger than EVAPotranspiration, 

ACTual EVapotranspiration equals potential EVAPotranspiration. When PRECi­

pitation plus STORage is smaller than potential EVAPotranspiration, this 

sum will be the ACTual EVapotranspiration. 

STEP is a function of time only. 

Y = STEP(P) 

This means Y is 0 before time is P, and is I from time P on. 

LIMIT is a limiting function. 

STOR =LIMIT (0 .. , HSTOR, COMPST) 

This sets STORage equal to 0 or !1aximum STORage when the CO:[\fl?uted STorage 

is smaller than 0 or larger than the Maximum STORage~ respectively. 

ZHOLD is a memory function to store the second variable in parenthesis at 

a certain time. 

Y = ZHOLD(S,X) 

As long as S is equal or smaller than 0~ Y keeps the same value. When 

S becomes a positive, Y equals X. 
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Output and run control 

As soil STORage in the first month of a year depends on the storage of 

the last month of the previous year the Haximum STORage is not necessarily 

the initial value of the STORage. 

To obtain this value the program is run for two years, whereby only the 

values of the second year are considered. During this time the values of 

variables must be printed. 

Therefore, besides statements defining the structure of the program, run 

control statements must be given also. 

The PRINT instruction states the variables to be printed in a standard 

format as can be seen in the output. 

The PRTPLOT instruction generates plots of the variable against time. 

The instruction on the line labeled with TD1ER indicates the duration of 

calculation (FINTIM, months) and the time intervals between printing 

(PRDEL) and plotting (OUTDEL) and calculating (DELT). 

METHOD RECT calls the subroutine for rectangular integration. 

The END indicates completion of the calculation for that run of the program. 

One or more new parameters or function definitions between two END lines 

generate a rerun using the same program except for the newly defined 

variables. 

The last run of the program is characterized by STOP after END. 





TfTLE DRQ~RA~~~ TO CtLCULATF C~AP~CTERJSTICS F~R CLIM~TE CLASSIFICATION. 
TTTLF C.tLCt1t6TIOI'l cop ~10RAC~O ST!\TICN 1 
I r'\q T 1 ,~ L 
STr~PAGF T( l?l,VP( 12 ),H( 12},PP(l 2) ,) {12) 
T 1

-., R L F T { 1-·1 2) = 1. J • 7 7 11. f , .14. 3 t 1 5 .. 4, 1 9 .. , 2? • ] t 24· • 9, ? '5 .. 6 t? 3 ,. ~ , 18., 9 t 1 r:, .. t 12 .. 1 
TtBLF PP{l-12)=73 .. 7 51.3,41 .. 9,45 .. 8,20 .. 2,9.7,1 .. 5,0.7,12.4,55.1 1 41 .. 5,54.9 
T !~. 8 L E H ( 1- l 2 ) = 5 .. , 5. 5 , 7 .. , 7 • , 9 • ., ? .. , l (' .. , 9 .. 2 , 7.. , 6 • , 5 .. 4., ~· .. 
T~8LE VP(1-12)=5.8 1 6.,7.~ 7 7.8 7 J.3, 0 .. A,ll.l 1 10.8,9 .. b,o .. 4,8 .. 6,6.S 
T /18 L E D f 1- 1 2) = 3 1.,? 9 .. , 31. , ~0 .. , ·.~ 1 .. , -:>, O. , ? 1. , .3 l • ., 3D .. , 3 1 .. , ~ 0 .. , 31 .. 
* T E ~1 P F P J\ T U R E , P R f: l P I T 1\ T I J ~J , -i 'l U ~ S 0 F S IJ N SH I N F , V A P n R P P.. E S S ~J P E , AND­
* ~-HJ f-18 ~ R 0 F P. A Y S f ~ P [ t. C H ~' C NT~ 0 F TH F YF ~~ R .. 

~ PSYCHROMETFPIC CJNSTA~T 
Pt~PJS11.,1fTEP HS = 80. 

*WIND SPfFD IN K~./DAY 
v< ~ o = ~~ S I 1 • 6 
* ~INn SPEFO IN MI~ES/DAY 
0.tJ ~~1F.TFR t.AT =36 
* LATITUDE OF THF STATIO~ 

SINL=SIN(6.283?*LAT/36f.) 
C0SL=COS(A.28??*LAT/36C.l 
~ STNE AND COSINE JF THE LATITUJE 
nY~l~M IC 
NOS ORT 
FIX EO I 
I=AMOD{TJM~,l2.)+l.Ol 

* TNOEX flF Tif>1E 
f'MONTH =! 
* THE MONTH AS TI~~ 
PPE C = PR (I) 
TNlPA = T(Il 
HR. R = H ( 1} 
VPA = VP(I) 
'\Jn= 0 ( I ) 
* PPEfiPIT.A,TJfJN, TFMPEFATU~::, -tOURS nF SUN S~INE, VAPOP PRFSSJ~~, AN)­
* THF NUMRFR OF PAYS, ACCODJIN; TO THF JNPUT TABLES AT TIME INJEX 
SORT 
PR = l.l78f-7*(TMP~+273.)**4*(0.5B-O.OO*SQPTCVPA))*{O.JD+O.Q*H~B/~HPA} 
* OUTGOING RAOJAT!JN 
MHRB=l2.+24./~.l416*ATAN( SINB*SINL/SQRT(COSB*COSB-SINl*SINL)l 
* M A. X Jr._, U M ~ P I GHT H J UP S 0 F SUN S H I f\l 7 
HZ~PO = RAD*(l.-PFFCF)-RP 
* NET PAQIAT10N 
P~P=QA*C0.2~+0.0L*HRB) 

':1; I N C 0 M 1 N G R f\. n I A T I J ~~ 
Q'=880./92r.*l20.*(1.-r.r5 *DE:/23.4)*{MHPB*SINL*SINB+2~./6.2832*2·* ••• 
SQPT(COSL*COSL~CnS3*CJSB-SINL*SINL*SINB*SINB)) 
~·J l N C 0 M J f\.J r; R A n L~ T I J N nUT 0 F T H:: /\. T "~ 0 S PH E R F 
PAPAMETFR RfF(F=0.05 
* PFFlECTJrN FACTO~ fOP OP~N W~T~R 
CA = 0.35J!~(SVPA-VP~)*((' .. 5-t-HSP/10C.)*LYVAP 
* ORVIN~ POWFR JF THE AlP I~ C~L./:M**2 
PAPl\MFTP tHV/\P = 5° .. 
* LATENT HFAT OF W~TE~ VAPORJZ8TirN 
SVPA=4.58*EXP(l7.4tTM~~/(T~PA+239)) 

* SATU~AT!ON VAPOR PRESSURE OF THE AIR 



n F. L T !), = 1 7 • .6 * ~ V P A* ( l. - T tv1 P A I ( T "1 P A +- 2 3 o ) ) I ( T Tv1 P A+ 2 3 9 ) 
* S l 0 P f 0 F T H f S t., T J P t T ! rJ ~ \' A P 0 ~. P R ~ S SUP F VE P S U S T E M P F P. A T UP. E 0 F T 1-f E A! R 
[VAP ::: (HiFPO*OEL Tt\/G~l\H~~.-f-F.-A )/( l.+)EL TA./GtH .. MA)*ND/LHVA.P 
* ~ 'lJ NT H l Y Pn T EN T I f. L [ V t. P Cl R l\ T I ON I N MM • 
D F' = - 2 ~ • 4 ~~ C 0 S ( 6 • 2 13 1 2/l 2 • * ( T I ~1 f + 0 • 8 2 ) ) 
* ~fCLINATinN GF T~f SU~ IS CAL:UL~TED IN THE MIDDLE OF EACH MDNTl-f 
COSB=f0S(~.2P3?*DE:/36(.) 

SIMP=S!N(6$2B~?*nE:/360.) 

* SINE ANr COSINr JF. THE DFCLIN~TIJN 
STnP=INTGRL(l50.,STCHGfJ 
* STORAGE IN THE SJIL 
STCHGE=PRFC-ACTEV-WTSJPP 
* CHANGES JN SOIL STO~tGf 
PARAMETER ~STOR = 150. 
* MAXIMUM STORAGE 
YPEVAP=lNTGRL(0.,EVAP-YPrV6~*f~)Y/)ELT) 

Y A. C T E V = l f\!T G F L ( e. , A: T E V- YA C T E V *t f\J D Y I DE L T) 
YWSURP=INTGPL{0 ,WTSU~P-YWSUPP*ENDY/DELTl 
YWTDEF=INTGRLfC.,MWTD~F-YWTJEF*ENDY/JELT) 

* VFAPLY POTENTIAL, AND ACTUAL EVAPORATION, WATER SURPLUS, AND WATER­
?:,": t'EFICIT. 
ENGY=IMPULS{12.,FI~TIMl 

* END Of THF ~YEAR 
HTSURP=AMA.X 1 ( Oo, PREC-6.CTEV- ( ~1STOR.-S TOP) /DEL T) 
MWTDEF=EVAP-ACTEV 
~MnNTHLY WATFP SUP~LUS AND DEFICIT 
ACTEV=AMlNlCPREC+STOR/DELT,EVA,) 
* MrJNTHL Y b,CTUAL EVA,PJPATICN 
PEV~P3=ZHCLOI0.5-E~DW,YPEVtPJ 
P~VAPq=zHrLn(C 5-E~OS,VPrVnP) 

WTOEF3=ZHOLC(0 5-E~OW,YWTDEF) 
WTDEF9=Z~OLD(0.5-E~DS 1 Y4TDEF) 
WSURP3=ZHOLCt0.5-E~DW,Y~SURPJ 
WSJ?P9=ZHt>L0(0.5-E~DS,YWSU~P) 

* POTENTL~.L EVAPDR~ TI:JN, W~ TER SUF.P LUS, AND WATER DEF ICTT FOR- ·· 
* 3 AND q MnNTHS 
ENDW=STEP {D3M) 
ENC'-S= STFP (OqM) 
* END OF SU~MER AND WINTER 
PAR~.~ETFP 031\1=15. 5 1 09~1=21. 5 
* D3M IS END OF WINTER IN MO~TH,J9M IS END OF SUMMER 
TIMER FINTIM= 24.,0ELT=l.,PRD~L= 1. 7 0UTOEL =1. 
tl!ETH'JD PECT 
PRTPLT PPEC,EVAP,A:TEV,TMP~ 

PPI~T nMONTH,QA, v~EV~P,YWTJEF,VWSURP,YACTEV,MWTDEF,WTSURP,sro~ 

TEPMINAL 
ARIND=lOO.*YWTDEF/YPEVAP 
HUMIND=lOO.*YWSUPP/YPEVA 0 

MSTINO=PUMIND-C.6~ARI~D 

~-~ ~R. I DI TY, HUMIDITY 11 ~ t'-JO MOl STJRE I ~JC' 1 CE S 
WRITE (6,850J API~D,HUMINJ,MSTIN~ 

850 FnRMATClH ,6HAPIND F6.1,10H ~UMIND F6.l,l0~ MSTIND FS.lf) 
S=157.76-66.4L*ALJG10(YPEVAP/25.4) 

*" ~ lHll ME P C 0 N C [ ~ l T R f,_ T 1 0 \l n F T H E P. "1 f-. L :: r F I C I E N C Y 
1ARTTE(6,?25).S 

925 FOPM~TilH ,26HSUM~~R CON:ENT~ATION IS Fl0.2//) 
SPEVAP=PEVAP9-PEVA~3 
WPEVAP=YPFVAP-SPEVAP 
SWTDEf=WTDFF9-WTDE=3 
WWTDEF=VWTOEr-SWTDEF 
SWSURP=WSUPP9-WSUP'3 
WWSURP=YWSUPP-SWSURP 



~L- PlTfNTIL\l FVAPORft.TIQN, WATER. )EFICIT, tND WATWER SUR.PLUS IN SJ~MFR­
"'I AND \-J!NTFR 

I;J R I T r.: ( 6 ' p 0 0 ) 
goo FCPMAT(lH ,51HSDFV6P 

.f ) 
SHTDEF 

;JD1Tf (t-,,B('l) SPEVlU1 ,i~JPrVAP,S~JT)fF ,~HJTr-!EF, SW<)URP,WltlSURP 
001 FOPMAT(lH ,6=9.?///) 

·1 R I T F ( 6 , B 0? } VP F V 1\ P , Y H T D E F , Y ~~ S U R P , Y A. C T f V , S TOR 

SWSUPP ww~ J RD 1 

C 2. F 0 P t•, A T ( l H , 4 0 H V P E V fl, P V \4 TJ E F V ~,1 SUP P Y A C T:: V S T 0 R I , 5 F i • ? l I ) 
r: f\Jf) 

INPUT D.l\T A FOR SE CO'!Q STAT I 0\l 
D\Jf) 

INPUT OATA FOR •••••••• STATIO\l 
r.:-Nf.' 
STOP 





PPn'~RA...,Mr TO CALCULATE CHAR!\(TfFISTI:S =oR :UMATE CLASSIFICATTfH.J. =<E"CT l \1 T;: f..P AT I fl\1 

CALCUlATION FOP MOP.ACCD STATTO\J J 

TI"'C = 1.4000E Cl DMO'ITH= 3.C'OOOE 00 QA = 6.fi124E 02 '(PElf f-P: 7.2405F 01 V1,.1Tf F F= r.. (. 
Y\oiSJP.P= c.r YAC TE V= 7.24Cc;F 01 fvlWT)FF= )." ·,fTC:: \I'> P= ,. .. {"' 

STO~ = 8."493: 01 

TI"1E = l.5COOE 01 DMO'lTH= 4. co on~ 00 QA = 8.24C'9F 02 VPEVAP=. 1. ~44f'H= f'\2 YWTf'!"' F= (\• r· 

YWSJRP= (. c YAC TE V= 1.544~[ 02 MWTJFF= 1.88P8r- n WT~P:)P= .... " ' ... 
STrH = l: .• 5 393:: 01 

:J~E = 1.60C0E Cl 0~10\J TH= 5. COOOE 00 Q{l = 9.173?.f 02 Y PfV ~P= 2.6~GOF r.? VI-JTf\FF= l.R~R~r- n 
YWSJPP= r.r YACTEV= 2.4~~CE ::l2 MWTJEF= l.lC'll~=" r? !JT~IP P= 0. (', 

STO:(, = 0. (1 

TP.lE = 1. 7000E 01 DMO\lTH= 6.('000:: (10 Qf'. = 9.53°4E 02 Y PEVA_D::: 4.?:8f'l!=" ('? V\JTf"!=F: 1. Ci?():'!: f\2 
Yj,.iSJRP= r.~ YAC TE V= 2.668\.E C?. MWT)EF= l.f:73fF r? ;.tT~n:-p= ~ . ' 
STO::t = (>. (' 

TIME = 1.soocE 01 Df\10\l TH= 1. co oo:= (;0 (JA = 9.36P5E 02 YP!:'JbP= s.rz~~~= 0;:- vwTrr F= ~.z~-.~c;c 0;) 
YWSJRP= r.c YAC TE V= 2.7f50E 0? 1>1 \oH)fF= 1 • oc ??F r 7 IJT~Ip O= n.n 
STO~ = c.o 

TI "'E = ].'?OOCE C1 Dt·IO\ITH= r<.oooo: ('(I QA = 8,6423F 02 YPEI/I'D= 7.oo;:;:;t: r;? VI-ITT"'f:" F= 5. zP=<3: f'? 
YWSJPP= r .c· VAC TE V= 2.1sno::: o? MWTJFF= 1.700"iF f'? ,.IT<'IJ'D-::: '!.~ 

STO~ = ('.0 

TI~E = 2.0000E ~1 DMO\!TH= I? .c ooo:: 00 Q/\ :: 7.3678f 02 Y PEI/!J.P= ::}.71?3r rz VWTr.C:!=:- f-o92')3C 0? 
YWSJRP= (. c YAC TE v:: 2.7870E 02 MHT)fl== 1. r-433,.. r? WTqP P= .q. f'"! 

STOR. = 0.0 

TI~E = 2ol000E {'11 DMO'lTH= 1.oooo:: C'l QA = 5.7945E 02 Y PEl/ AP= lof?~nr ,., vJ..lTf'~ F= 7.9~8S~ r? 
Yj,.iSJRP= ('.(' YAC TE V= 2.911('!= 02 MWTJEF= 1.r.1c::"r n WT<::Jp P= 'l.l' 

STO=<. = c.o 

T!'-'E = 2.2000E Cl 0~10\1 TH= 1.1000:' ('1 QA = 4.445SF 02 '( P':.V b 0 = 1.!5CR~ r-. VIJTr•c F= r<. BfV: rz 
YI-ISJ?P= c.c- YAC TE V= ':\.462rE 0? ~WT)FF= ) • r oiTO:.:IP P= r'l ('' 

~- . . 
STOR = c.c 

T!~E = 2. 300CE r1 D~S'lTH= 1.2ooo: 01 QA = 3.P.lA3F 82 Y PE J ~ P= 1.1!154F ('? Vl·nnc:F= P.l3f1= nz 
YWSJPP= (',.(: YAC TE V= 3.818CF C2 MWTJEF= J. (' \<ITC:IPP= o. (> 

STQ~ = 5 .. 8998: 00 

"'I"1E = 2.40COE C'l D"lO\J TH= 1.cooo: co QA = 4.1192F 0? VPF:I/~P= 1.?226F r? V\JTf'II=F= q.l36lc G/ 
YriSJRP= 0 ,. 

.l YAC TE V= +.r9rOE 02 MWTJEF= ) • r 'I'!T<::tPD= o. n 
STOR = 3.35G8: 01 

An example of the standard CSHP PRINT output .. 



PROGR~MMF TO C~lCUlATE CHA~'l.CTEPISTI:S =o< :UMt.Tf ClASSIFICtiTION .. t~:cr I\IT:r:F,'l.TTrM 
CALCU U T Y CN FOP MflRACCO STATION 1 

Tl'-'[ = o.c DMO~ TH= 1 .. oooo:: or QA = 'tollS?~ 02 Y PF >If' D: J.r YWT~"'I=F: ~ r. 

YWS~RP= ('.,(' YAC TE V= o.o MWTJEF= lj.,C' WTCO!Pr>= ~<. c:;~ J c. 1= rn 
STD~ = 1. s;;ooo: Dz 

TIME = l.OOOOF CO OMO\l TI-t= z .. oooo:: 00 Q.h = 5 .. 2"i?SF C'2 y PFif~D: ?.18P"'-' (11 vw-rr.:: F= r.r 
YWSJPP= 4.~116:: C'l YAC TF: V= 2.7884F 01 MWTJEc= J • ~~ ~~T~IPP= f.. 779?r:; 0~ 

STO<. = 1 .. 5ooo:: 02 

TI~F = :?.QOC'C'F C'C OMO\JTH= 3. ('0 oo: 00 QA = 6 • .Rl2~~ ('2 VPt:vAD= 7./l(\t;T "1 Y\./T'1::F= ~'. ("· 

YWS ~!R P = 5.1896: Ol YAC TE V= 7.24C'!<E 01 ...,WTJEF= ) . :· i,oiTC"JPP= C• • (1 

STO<. = 1 .. 50(·()= 02 

TI"1F = 3.Cl000f ('C ~"10\JTH= "-·coco:: 00 QA = B.?(,.rqF 02 YPEVM-'= 1 .r::t·.l·f'F r? VWTr.!?F= n. 0 
YYJSUPP= :'.1896: f'1 YAC Tf V= 1. ~4!: CE (12 NI\·H)fC== n n 

L o \<JT~ flCl r>= r •· 
STO<. = 1.('090:: 02 

TT111!F = 4.0000[ (i(r D'-10\ITH= 5.cooo: 00 OA = q.l 7 32>: 02 V pi= oJ AP= 2 .tc::t..pr- P? V\-JTr::-F= r.r. 
YWSJRP= :;.1806: f'l YAC TE V= 2 .. ~5!·'3!: C? ~WT) EF= q • l· I. ~H:)F n1 IJT<::IPD= r.0 
STO<. = 4.5620::: 01 

TI\1f = 5.000(\E C'O J'-1::'\JTH= (:. ( 0 00:: 00 Ql\ = 9. :~cr:r· 02 \"PEV't.P= 4.?~79F r? VWT"'!?F= o.LL~89:: (•} 

YI-ISJPP= 5.1896:: 01 Y/I.CTFV= 3.313:)F 32 1"\>JO E== l.c.7lfF f1? WTC \P fl: 0.: 
ST(l~ = (..,(' 

TP'IE = 6.:H'COE 00 D~:.JIJTH= 7 .. 0000: 0(> QA = 9.1:;85E 02 r'PEVAP= s.r?pc:;r "7 V\..ITf"F F: ? • (-1 fl !',_:: 02 
YWSJPP= ~ .1896:: ('] YAC TE V= 3.410:)~ 02 MWT)fF= 1 .G!"?:2F !1;-:' WT'IPP: (1.: 
srm = c .1' 

TI A-1F = 7.00COF rn D~1C\J TH= f<.COOO~ 00 QA = B.fttz3r rz YPCVAP= 7 .oac:;7r r•? V \JTI"' I='= f. ..• ~7(17t: ('? 

YY-ISJRP= 5 .. ] 896:: 0] YACTEV= 3.425~t 02 "'~WT)fF= J • 7f•OSF :? I'IT<::If:>D: :-... :\ 
STO< = l'. (-

TJMf = 8. :)N'OE 0(1 Jl''C''JTH= 9. er on:: co ~)A = 7.367Pr: 02 ypr::I/AP= ~.71?3' "7 VIJTflr' F= f.2'3('2C (\;/ 

YWSJPP= ~.1896: Cl YAC TE V= 3.4"3?:'~ :-2 f\11\-.JT)E== l.rt~?-' f'" \,JT<::ll:>P: ~\. f 
sr~~ = c.o 

TI~E = · 9.~0C'OE ro D~10'i TH= 1 .('(1 Of·~ 01 Q/', = 5.79t..5F 02 V P[V C.P= l .. C·PP0F r•? v 1-'Trr F= 7 .,3/35C 02 
Y\JSJPP= ~ .. J 8«?6:: Cl Y/1( TE' V= 3.555:'~ :>? ~WT)E!== l.f7::r:r 01 ;JT'CI_I:)D:::: ~-. r 
STO~ = c.o 

TP1F ::: 1.ooooE r1 DM:)'JTH= 1.1000::: 01 Q~. :: 4.44£:;61=' oz Y PFVAP= J.1~08F ('? lfWTrt:F:= 7 • L 01 "\ C fl? 
YWSJRP= ~.1R96: Cl YAC TE V= 4.1('7:)[ 02 MWT)EF= :) • r· t.JT<::(PP= ., • r-
STO~ = ('.( 

TI'-'E = l.lOOCf 01 Dt-10\!TH= 1.2000~ 01 QA = 3.8163f C2 YPFI!AP= l.lOc:;lcF "'?. Y\-.tTrCF: 7.,t.::q_:-: (\? 

YWSJPP= :'.l89t-:: 01 YAC TE V= 4- .. 46~"r: 02 MWT)EF= :).,r \,lTC It::> n= ~"'• r. 

STO~ = :. 8994: co 

TIME = 1.. ZCC'C'E 11 8"10\/TH= 1. co oo== 00 QA = 4.11P2F 02 YP'fl/tP= 1.77?AF n.., V\.fTf•r F= 7.l:9l:''= 02 
YI-ISJRP= t::.,J896: Ol Yt.C TE V= !t.73:1E 0? 'vlyJT) fC: ) .. r- ?ITS~~~ p = n. r· 
snn. = 3.,3598:: 01 

TJo.!!E = 1.300CF C'l DMO'lTH= z.ocooc: 00 QA. = 5 .. 25Z'iE 02 VPfiiAP= 2 .. 7 8P'-·r ('l V1-fTf·C~-: n.r 
YWSJPP= c.c YAC TE V= 2.7RB£-E Ol MWT)fF= ::l .. (' IJT<::tPD= {">.(' 

STJ~. = 7 .. 8714: 01 

An example of the standard CSMP PH.INT OUTPUT. 



PROBLEM DURATION ~.0 

VAQ I A BL f 
DREC 
fVAP 
.6.CTfV 
T~PA 

ARIND f6.5 

fi.1I f\JTMU~1 
7. ooonr-n 1 
2.7202E 01 
1. ocorF --c 1 
1.0700F 01 

HUMJND 

SUMMER CONCENTRATION IS 

T I"'~ E 
7.ccn(1F ocl 
2.300r.F 01 
7. oeorlt= on 
o.o 

0.0 MSTINJ 

45.98 

TJ 2. 4o·oor: 01 

M~ XI MUM 
7. 3 OOOE C l 
1.96721: 02 
1 • 110 BE (J2 
? • 560 OE 01 
-39.9 

SPEVAP WPEVAP SWTOEF ~WTJfF SWSJRP WWSURP 

VPEVAD YWTOEF YWSURP YACTEV STO~ 

1222.61 813.61 0.0 ~rG.OO 33.60 

TIME 
o. 0 
6.0000E 00 
3.0COOE CO 
7.0COOE Oq 

An example of the standard CSMP FOID.~T writing output. 



T !'>.1[ 

} 

"' C· 
,.. 0f 
~ 

.... ,- 0 1F ... _/ ::._..5 

.... \} 00F ~ 

'i eo or:: v 
,.., 

080t: .._ ,.. rooF 
"· r': OCf; ~ 

J tC.iJF 
,.. C·Or"'F \o. 

"' r cr F 
1 GCOF 
20:JO r 
3 cc CT 
L0("()f= 
~ I"· OG !: - li 

f:l c OCE 
7000E 
SOOOE 
? COOE 
COOOE 
1 n"'f1J= 

~· .._· ~ .. } ·--
2 00 OF 
~0::lOE 

~OOPE 

c~ 

02l 
02 
00 
00 
co 
rc 
or·, 
CJ 
.... 1 
('1. 
\. 1 
r 1 
0 1 
01 
Cil 
01 
OJ 
01 
01 
01 
01. 
01 
01. 
01 

P6,jf 1 

~HNI'1UM PP.EC VERSUS TIMF 

PP EC 
7 •. JOOOF-0 1 

I 

~1A l( I ~J 
7.?~:)Clt:' 

I 
7. ~f'COF 0 l 
5. 1 ~~COF ~ 1 
4. P~OCf 01 
4.f·80GE 01 
2.0?00[ 01 
9.7GCOE 00 
1.5000'= 00 
7. rcror::.-·o 1 
1 .. ?4COF 01 
5.51CC;: 01 
~. 1 C:OCT 01 
5 .J;-9 COF 01 
7. 3Cf'('F 01 
5. 1 3Cf?·E 01 
L:., 10.00[ 01 
4. 0? c: ':. ) l 
2.C2C0~~ ·Jl 
S'. 7(\0CF 00 
1.5COOf 00 
7.000CF-Ol 
l .. ~LLOOF 01 
5.5100~ 01 
4.1500E 01 
5.49COF 01 
7.?.000[ 01 

---------·-- ------------------------------------- + 
--------------------------------- + ----------------------------+ 
------- ~· ------- --------------·--· + 
-------------+ 
------+ 
+ 
+ 
--------+ 
-------------------------------------~ 
----------------------- ---~·-+ 

-------------------------------------+ 
_, __ -- -·---. ------ ------------------·--------- ------ + 
-- w·--·------ ---- -·-----------------·· .f. 

----------------------------+ 
---- ~ -·--- --- -·- -- -·-------·-----~, -~. + 
-. -· ~ - -· --- - - -- - ~ + 
------+ 
+ 
+ 
--------+ 
-- -·-- ---------- ----·--·-,-----------·--$·~ 

--------------- ------------·-+ 
--------------- ----------------------+ 
----------·- ------------------------------------- .. 

An example of the standard C3MP PRTPLT output. Precipitation versus 
time. 



\1f: 

t'Of'F 00 
"OPF CC' 

OOE 00 
000F 00 
c'Jor or 
rooF oo 

OOE OQ 
C:COF 00 
r·OOE DO 
C•OOE 01 
('QOF 01 
COOE 01 
C•OOF 01 
C10E 01 
''~OE 01 
,·~oOF 01 
OOOF 01 
O:JOE 01 
1H}('E 01 
COOE 01 
')ODE Cl 

'()COE 01 
\OOOE 01 
OQ0E Ol 

Ml f\1 I ~U~1 
2.7202f Cl 

I f.VAP 
?.7884[ 01 
4. '*"5?0E 01 
8. 1 099F 01 

+ 
-----+ 
----------------+ 

EVAP VERSUS TIME 

------------------------+ ---------------------------------------+ 

Ml\ X T e.~:.~·' 
1.9672F-

I 

l.llCBE 02 
1.6031E 02 
1.7706F 02 
l.9672E 02 
1.716'5E 02 
l .. l67~E 02 
7.lB55F 01 
3.'5601F 01 
2 .. 72C2E 01 
2. 7884E 01 
tl·'·521E 01 
8. 2000E 01 
1 .. 11C8E 02 
1.603lh 02 
1.7706F 02 
1 .. 9672E 02 
1.7165[ 02 
1.1673!: 02 
7.1855E 01 
?-.5600E 01 
2.72C2E 01 
2. 7884-E 01 

---------------- -----------------·---------- -+ 
-------------------------------------------------+ 
-~--------llilliJ.- ---- __ ..... _____ .........,..... ____________ ...., ______ • 
--------------------------+ -------------+ 
--+ 
+ 
+ 
---· -- + 
----------------+ ------------------------+ 
... --.-~--- ------- ----'"-----------·-----·---·-·+ -------- -·-- _____ .. __________________________ ...... 
-----------------------------------~------------~·+ ---·---------------------------------------+ --------------------------+ -------------+ 
--+ 
+ 
+ 

Evaporation versus time 



" •),f 
"' 
0000E 00 
::o~CF 00 
J0C'OE cc 
~r>JOF: o: 
QCOOE 0('1 

CCC OF OJ 
ooocr 00 
8C00E oc 
:eccE O:J 

I 3000f r.l 
lOCC:E 01 
?G00E 01 

I 3C·OCE 01 
4COOE 01 
5QOOE Cl 

I 6000E 01 
• 7000E 01 
I 8 OQOF. 01 
I 90DOE 01 
I ::JOOCf. 01 
I lOOOE 01 

' Z:JOOE 01 

• 3COCF. 01 
• 40COE 01 

MlNI~UM ACTFV VERSUS TIME 
7. J (l 0 c :=- c 1 

AcT r:v r 
2.7B84E 01 ------------• 
4.4520E 01 -------------------+ 

------------------------------------· 

PtlSr 1 

r"'·\X I •,q l 

loll:!DC 
J 

8.1999F 01 
l.ll08E 02 
6.(:;:820~ 01 

-------------------------------------------------+ 
9.7000E 00 
1.5C00F 00 
7. OOC'Of:-01 
l.?400E 01 
5.51CCF 01 
3.56('1F. 01 
2.72C2E 01 
2. 7884f Ol 
L:-.~·')21F 01 
8.2000f. 01 
q,.2193E 01 
2.C2COE Ol 
9.7000E 00 
1.5000[ 00 
7. COOOE-0 1 
1.24COE 01 
5.51COF 01 
3.5600E 01 
2.7202E 01 
2.7884F. 01 

-----------------------------+ 
-----+ 
+ 
+ 
-----·+ 
------------------------+ ---------------+ 
------------ -+ 

-------------+ -------------------+ ------------------------------------· _____ ,.... _____ --------·--------·------------- + 

--------+ 
---·-; + 
+ 
+ 
-----+ 
------------------------·+ 
---------------+ 
----------- .... + 
------------· 

Actual evaporation versus time 



. 0 C'E 0~ 
·,nor 00 
:JOE 00 
')Of 0~ 
OOE 0~ 

JOE ()f' 
'-' 

'00f 0~ 
\ ·0GF 0~ 
:)(' E oc 
OOF 01 
00F 01 
OOE 01 
IJCE Cl 
f)('\j:: ,_, \..· '- r1 
COE 01 

'OOE 01 
00E 01 

,, :)0 F. 01 
' OOF 01 
:~)C) 0 r.: 01 
L ODE 01 
l OOF. 01 
r~OF 01 

OOE 01 

T~}PA 

1 • 07 CO F. 
1 e 16COE 
1 .4300E 
1.5400E 
1 .9000E 
?. 21nnE 
2.49 OOF: 
? 
.f ..• r:;t,Qn F. 
2. 1300t 
1.8900F 
I.~ccrr: 

1. ?lOOE 
1 .. n7cor:= 
1 . lArDF 
1.4-100F 
1 ')/, COE 
l.<?COOE 
2 .. 2l00F 
2. 4900E 
2 .. t:;600E 
2. 130CF. 
1. 8900E 
l .5DGOE 
1. 2lCOf. 
1.07COE 

MINI"1UM 
l.0700F 01 

I 
+ 
---+ 

------------+ 
--- -- --- --- -- -- + 

T"'1PA VERSUS TJMF: 

---------------------------+ 

P!\GF 

Ml\ X I "l J ., 
2 56)~f.- r 1 

J 

-+ 

01 
01 
01 
01 
01 
Ol 
01 
01 
01 
01 
0.1 

------------------------------------------+ 
--------~·------------------+ 
-·- ------ --·---- + 

i)l ----+ 
01 + 
01 --~- + 
Dl ------------+ 
01 ---------------+ 
01 ------------ --------·--------+ 
01 --------------------------~-----------+ 
01 -- ~-- --· -------- --·--·--·---------------·----------- ~·+ 

01 -------------------------------------------------+ 
01 -----------------------------------------
01 ---------------------------+ 
01 --------------+ 
01 ----+ 
01 + 

Temperature of the air versus time 




