o

UNIVERSITY
OF

JOHANNESBURG

COPYRIGHT AND CITATION CONSIDERATIONS FOR THIS THESIS/ DISSERTATION

creative
commons

©0Cl®

o Attribution — You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.

o NonCommercial — You may not use the material for commercial purposes.

o0 ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.

How to cite this thesis

Surname, Initial(s). (2012) Title of the thesis or dissertation. PhD. (Chemistry)/ M.Sc. (Physics)/
M.A. (Philosophy)/M.Com. (Finance) etc. [Unpublished]: University of Johannesburg. Retrieved
from: https://ujdigispace.uj.ac.za (Accessed: Date).



http://www.uj.ac.za/
https://ujdigispace.uj.ac.za/

QUANTIFYING EVAPORATION ON THE SURFACE OF
SLIMES-DAMS IN THE SOUTH EASTERN PART OF THE
NORTH WEST PROVINCE

by

SIGRID VON BREDOW

THESIS

submitted in fulfilment of the requirements for the degree of

MASTER OF ARTS

GEOGRAPHY AND ENVIRONMENTAL MANAGEMENT

at the

RAND AFRIKAANS UNIVERSITY

Study Leader : DR J.T. HARMSE

OCTOBER 1995



ABSTRACT

Title: Quanlifying evaporation on the surface of slimes dams in the
south eastern part of the North West Province.

Study Leader: Dr. J.T. Harmse

Water can be regarded as a scarce commodity in South Africa and one
cannot rely solely on the discovery of new water resources to meet the
ever increasing demands.

Water is arguably the most precious resource In South Africa and its proper
management in all spheres of aclivity is imperative ( Middleton and Stern,
1987 ). This is no different in the mining indusiry where a primary
consumptive use of water is In the failings dams and associated return

water.

- Restricted Implementation of Government water plans and a series of
droughts has forced users of water to optimise their use of water .

A key to corect water management of a failings disposal system on a
gold mine lies in accurate and meaningfu! water balance. To provide an
accurate waler balance, quantifying the water loss is necessary. The
water loss in a tailings system is mainly due to evaporation and interstitial

flow.
For the purpose of this study, evaporation is dealt within more detail.

Water loss through evaporation varies in quantity with the changing
climate. Inorder to measure evaporation, standard Class A evaporation
pans were set up on the penstock pipes of three simes dam at Vaal Reefs
Mining & Exploration Limited. The three slimes dams used are East simes
dam, Mispah slimes dam and West simes dam. The study was conducted
over one rainfall year, July 1994 to July 1995. The data from the
evaporation pans were cormelated with evaporation pan data measured
in Potchefstroom by the Institute for Soil, Climate Water.

The data were applied to a regression analysis and an analysis of
variance. The fresh water has low salt content in comparison to the slimes
dam water, therelore, a predictive regression could be established.



Climatic dala were obtained from the Weather Burequ. The climatic
variables were comrelated with the evaporation data in a regression
analysis and an analysis of variance. The study area falls within the
Highveld temperate climate. The data were divided into the Highveld
seasons to aid the analysis with more observations as well as obtaining
more applicable results for the management of the water on the slimes
dams.

It was found that the evaporation on the slimes dam was influenced by
three climatic variables, namely temperature, humidity and wind speed.

The optimal fime for the conservation of water on the slimes dam in order
to refticulate is during the winter months. The oplimal time for the disposal
of low quality water is during the spring and summer months.

The total evaporation on East simes dam for the period July 1994 to July
1995 was 1 087 235.2 kilolitres. Mispah slimes dam had a total of 822 234.5
kilolitres and West slimes dam 407 707.09 kilolitres.



OPSOMMING

Titel : Die kwantifisering van verdamping op die opperviak van
slikdamme In die suid oostelike deel van die Noord-Wes Provinsie,

Studieleler: Dr. J.1. Harmse

Water kan as ‘n skaars hulpbron in Suid Afrika beskou word. Ons kan nle
op die ontlulting van nuwe waterbronne staalmaak om die Immer
groelende vraag te voldoen nie.

Sonder twylel is water die mees kosbare hulpbron in ons land -daarom s
die komekie bestuur van hierdie kommaoditeit in alle opsigte noodsaaklik
(Middleton and Stern, 1987). Ook In die mynboubedryf is die bestuur van
water noodsaaklik: hier word veral vitskot- en lerugvoersisteme as primere
verbruikers geldentifiseer.

Die toepassing van die Regering se Waterwetgewing, tesame met 'n
paar jare van benede-normale neerlag in Suid-Afrka  se
somermeenvalgebiede, het alle waterverbruikers genoop om die gebruik
van die beskikbare waterbronne te optimaliseer.

‘n Sleutel ot die korekte bestuur van die uitskotsisteern van ‘'n tipiese
goudmyn |€ in die opstel van 'n betekenisvolle waterbalans vir die
betrokke sisteem. Ten einde 'n akkurate waterbalans te bereken, is die
bepaling van die eksakte hoeveelhede waterverlies ‘n voorvereiste. In
die uvitskotsisteem van ‘n goudmyn word water hoofsaaklk deur
verdamping en tussenruimtelke vioei (deur die partikel-poriee)
bewerkstellig. Die doel van hierdie studie is om verdampingsaspek te
kwantifiseer.

Die hoeveelheid waterverlies a.g.v. verdamping varieer tesame
seisoenale skommeling. Om die verdamping vanaf die goudmynslikhope
in die studiegebied te bepaal, is drie Klas A verdampingspanne op die
slviskleppe van drie slikdamme van die Vaal Reefs Goudmynkompleks
opgestel. Hierdie sikdamme was die Qos-, Mispah-, en Wes-slikdam. Die
stfudie is vir die duur van een reenvaljaar (Julie 1994 tot Julie 1995)
onderneem. Data vanaf die verdompingspanne op die slikdamme is met
data vanaf 'n verdampingpan te Potchefstroom (deur die Instituut vir
Grond, Klimaat en Water bedryf) gekomreleer.



Daarna is die inligting aan variansie- en regressie-analise onderwerp.
Omdat varswater ‘'n laer souigehalte as slikdomwater het, kon
voorspellende regressielyne gekonstrueer word.

Bykomende klimaatdata vir die matige Hoeveld is ook vanaf die
Weerburo in Preforia bekom. Hierdie Is met die verdampingsdata vanuit
die studiegebled in 'n regressie- en variansie-analise gekorreleer. Die
data is volgens die Hoeveldseisoene ingedeel ten einde die analise
daarvan meer sinvol te laat geskied; hlerdie aksie het bygedra om meer
sinvolle resultlate te wverkry vir dle uiteindelke opstel van 'n
waterbestuursplan vir die goudmyn.

Daar is vasgestel dat die verdamping van water vanaf die slikdamme
deur drie kimatologiese veranderlikes bepaal word, nl. temperatuur,
vogtigheld, en windsnelheld.

Daar word aanbeveel dat die optimale seisoen vir die bewaring van
water op die slkdamme, waartydens water bloot gesirkuleer kan word,
die wintermaande is. Daarenteen Is die optimale tyd vir die verwydering
van laekwaliteit water gedurende die lente en somer.

Daar is ook bereken dat, vir die tydperk, Oos-slikdam 1 087 235.2 kiloliter
water deur verdamping verloor het, met Mispah-slikdam 822 234.5 kiloliter
en Wes-slikdam 407 707.09 kiloliter.
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1. INTRODUCTION

South Africa is not richly endowed with abundant water resources and the
problem is further exacerbated by an uneven geographical distribution of
available water resources ( Wagner and van Niekerk, 1987 ). Water can be
regarded as the most precious resource Iin South Africa and its proper
management in all sp'heres of aclivity Is imperitive. This is no different in the

gold mining industry in South Africa.

Due to this lack of water In the right place, and the awareness thereof,
water resources in South Africa have always received important attention
(Wagner , 1987 ). In fact, the Water Act, Act 54 of 1956, already made
provision then for the optimal use of water, the control of pollution and
disposal of waste waters. The introduction of Section 22A of the Water Act
No. 54 of 1956 now imposes far greater consequences on the mining
industry as the "Polluter Pays Principle”" has expanded to involve the
interested and affected parties as well as the past, curent and future land
owners and leasers ( Webber Wentzel, 1993 ). The legislation pertinent to
pollution makes it an offence to discharge water of the quality such as that

which originates from the gold mining industry ( Wates and Kelley, 1985 ).

A primary consumptive use of water in the gold mining industry is in the
tailings dams and associated return water systems. Large water reticulation
systems, where failings systems play a large role, are being used in the gold
mining induslry to conserve waler resources and reduce pollution in
compliance fo legisiation. A key to the comect water management of a

tailings system lies in an accurate and meaningful water balance.



The costs o the gold mining industry associaled with poor waoste water
management, substandard water quality, and the purchase of potable
water amount to an estimated R360 million per annum. Improved water
quality management, including the implementation of large scale water
reclamation, may reaqlise cost benefits of between R230 million and R440

million perannum ( Pulles, 1992).

However, the Intfroduction and implemenalation of an effective water
management sirategy. Incorporaling optimum water reclamation, can

realise significant cost and strategic benefits for the gold mining industry.

In order fo implement and maintain an effective water management
programme, a clear understanding of the plant and mine reficulation
systems and networks is required. In this regard, networks and balances
must be prepared and kept up fo date. Therealler, an understanding of the
effluent generation and consumption problems must be sought. Given this
information, the reticulation and storage facilities required to eliminate
uncontrolled discharge, except in extreme weather conditions, can be
designed. The failings dams produce the most variable and unpredictable
quantity of effluent on the mine. In order to understand the effiuent

generation problems hydrological models can be used. Elements of such a

model are:

Inflows : water with the tailing
precipitation
any exiraneous disposals such as sewage or concen-

treated effluents.



Outflows:  return waterre-use
evaporation
seepage losses
interstitial water ( water retainedin the pores of the

tailing)

These water reficulation systems and the actual volumes of water
circulated, consumed and discharged vary fremendously from one mine to
the next. Figure 1 is a schematic diagram of a typical tailings system water

network (Stanley, 1985 ).

Key: External
Tw = Tailings water makeup supply
! = Interstitial moisture
Swb ~ Secpage from wet beach . D ==
Sp = Seepage from pool Blhminl
Ewb = Evaporation from wet beach tank
Ep = Evaporation from pool T
P = Piecipitation m pA-2
Rb = Runoff from beach
Rp = Rasinfall input to pool
Rt = Runoff from caternsl pool
D = Decant water from thmes dam
¥ = Volume stored in Rwd .
Dr = Return draft =
Rwd = Return water dam % '
<[l
]
Penstock intakes @
p p Ep Ewd
Beach 6_}_0_ &RD Pool Wet besch o~
/ ——cn) ' i
¢ Horizontal penstock outlets
. Sp Swb « :
£ '
X ;
-3 !
L i
- ]
: !
3
g
Ep =
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Retutn & water dsm
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Figure 1: A typical failings system network | Stanley, 1987 ).



The water balance at one of the largest mines in the south eastern part of
North West Province, Vaal Reefs Exploration and Mining Company Lid,
required more information regording the water loss on the slimes dams.

Evaporation from the surface of the slimes dams was studied in more delail.

1.1 PROBLEM FORMULATION

The water loss on the slimes dams at Vaal Reefs Exploration and Mining
Company Llid needed to be quantified. However, the texiural
characiferistics of the slime on the simes dam has a large influence on the
movement and retention of water in the slimes dam. The fineness and
horizontal layering of the slimes dams combine to largely curail the

downward movement of water in the slimes dam ( Du Plessis and Reynders -

undated).

Thus, a large portion of the water loss on a slimes dam can be ascribed to

evaporation.

The study was undertaken to achieve the following objectives:

(1) Quantify the evaporation from the surface of the simes dams;

(2) Identify the climatic variables influencing the evaporation on the slimes
dam. Provide management options on the optimum time of the year for

conserving water in the reticulation system or to dispose of low quality water

efficiently.



The information will help improve the existing water management of the
tailings systems by the conservation of water, efficient disposal of water

when necessary, and in effect, the reduction of water pollution.

1.2 RESEARCH METHODOLOGY

The following flow diagram gives the procedure along which the research

was undertaken:

A basic overview of the study

Literature review on all aspects concerned

Daia acquisition
climate data
evaporation
textural characteristics of slime
waler quality
missing data

Data analysis

climate data

evaporation

lextural characteristics of slime

Resulls

Synthesis

Conclusions based on the above




Evaporation from the surface area of water on the slimes dam is also

affected by a number of climatological factors such as :

- Radiation
- Wind flow
- Air temperature and vapour pressure

- Almospheric pressure (Hounam, 1973)

Taking the above climatological factors into account, evaporation on the
slimes dams will be quantified in accordance with the Highveld seasons. The
Highveld experiences warm temperatures and summer rainfall. The rainfall
can have various effects on the evaporation, thus the study was
undertaken over one full rainfall year { July 1994 to July 1995 ). The Highveld

seasons are classified as follows:

Winter : June, July, August, September
Spring : October, November
Summer : December, January, February, March

Autumn: April, May

The evaporation for each slimes dam will be determined by applying linear
regression analysis between fresh water evaporation measurements
recorded in Polchefstroom and actual evaporafion from on the slimes
dams. Cogho ef o/ ( 1992 ) found from conelations and the cumulative
evaporation from various stations in the northern Orange Free State that
evaporation is fairly uniform over the area. Therefore, the evaporation
recorded Iin Polchefstroom can be regarded as an accurate

represeniation of evaporationin the area.



The regression line can serve as a predictive model for future forecasting of
evaporation on the slimes dams. The actual evaporation from the slimes
dams will be comelated with the climatological factors that influence
evaporation on each of the simes dams. The actual evaporation will
provide the volumes of water evaporated from the surface area of the

slimes dams.



2.  LITERATURE REVIEW

2.1  WATER IN THE GOLD MINING INDUSTRY

As is the case with most other industries, gold mining operations would not
be possible without an adequate supply of water of the right quality. The
gold mining Industry uses water for a wide varety of purposes in its
underground and surface operations. Water s used underground in drilling
operations, for dust suppression, environmental cooling, condenser circuits
on refrigeration plants and recently as an energy source in hydropower and
as a transport medium for backfill. In addition, potable water is supplied
underground for drinking purposes. Many gold mines aiso produce

considerable amounts of water through underground fissures ( Pulles, 1992 ).

Considerable quantities of water are required for the surface operations on
a gold mine. Water Is required to transport the ore after it has been crushed
and milled. The addition of water to the milled ore enables such operations
as gravity concentration, thickening and cyanidation, followed by fitration
or carbon-in-pulp recovery processes, to be performed. Finally, the water

enables the transport of waste material to the simesdams ( Pulles, 1992 ).

Potable water is also supplied for domestic purposes at the hostels,

residential areas and surface plants.

The water reticulation systems and actual volumes of water circulated,

consumed and discharged, vary fremendously from mine to mine.

In order to obtain an understanding of the imporiance of water in gold

mining a watler balance has been produced for the whole gold mining



industry, which in furn enables the estimation of water usage palterns on
the “average" gold mine. A number of altempts have been made to
quantify water usage palterns in the gold mining indusiry and the
presented here was developed by Chamber of Mines Research
Organisalion (COMRO). The water balance developed by COMRO is

summarized in Figure 2 ( Pulles, 1992 ).

Consumed
. ro0l Board water  Rivers and boreholes
..,,l.::o:nzf tvaporatton __| DOMES 2300 8800 800
ground waler A Tic 95900
BOOO? 700 1600 Y ' ' \Lr:::l::l and
SUMES 1™ 2300 s ——— BALANCING | _zy09 heat enchange
DAMS [T AT  TANK A
1 % ' Atosses 00
LA Y ol 1400 )
METALL BULK AIR
f00 URGICAL | sag <~HKQL—-S}?,3ro%CEE
PLANT =899 [Cooitas) PLANT
Lostin
vent air and
heast eachange
WATER BALANCE FOR
N 1100 UNOERGR
-1 > TFRIDGE -U-QL'
SOUTH AFRICAN T PLANT
.
GOLD MINING INDUSTRY - M_s00 Y 4900
s |
: e WO S
2300
A <_1199_.
Fissute walet
’
SETTLERS
3
=]
b4
14900
Y
CLEAR
LWATER DAM MUD DAM
» J

All flow rates given in I/

Figure 2: Water balance for the South African gold mining
industry ( Pulles, 1992).
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The gold mining industry consumes and circulates an estimated 73 800 litres
per second (I/s) of water. Approximately 63 400 I/s { 86 percent ) of this
walter is circulated in closed loops, and consumes the remaining 14 percent
of the water. The bulk of the circulated water, 34 700 I/s Is used as
condenser water for the refridgeration plants, while 9 800 1/s of water is
circulated to bulk air coolers to cool the air underground. A further 12100 I/s
of water Is circulated for mining purposes, of which 4 800 I/s Is chilled water,
which performs a supplementary cooling function in the stopes. Taken
together, a full 78 percent of the water in circulation is assoclated with mine
cooling In one way or another. Finally, about 7 000 I/s of water is circulated
between the reduction plant and the slimes dams for metallurgical

purposes ( Pulles, 1992 ).

2.2 TAILINGS SYSTEMS ON GOLD MINES

The gold mining operation produces a mixture of gold bearing ore and
crushed development waste rock which after primary separation of the
barren waste is forwarded to the reduction plants to expedite the removal
of the gold and uranium. The waste product formed in this latter process is
silt sized rock flour commonly known as reduction plant tailings or slimes

( Verkerk, 1987 ).

The South African gold mines produce two types of tailings: A coarse tailings
rock - which is an untreated waste rock and fine taiings - sand and slime -
which s the residual material after metallurgical freatment of the milled ore

( Gowan, 1987 ).



1

The disposal and impounding of the freated slime product is an imporiant
operation which has to be caried out in conjunction with the metallurgical
treatment of the ore. The general method of building slimes dams in the
Witwatersrand and surrounding areas differs from practice overseas
because of the comparatively flat topography of the ground and low

rainfall { Molr - undated ).

Tailings waste disposal techniques in the South African mining industry have
evolved over the years to the stage where they can be said to be

extremely effective and suited to the conditions of application.

One of the features to be found in the mining industry is the number of
different disposal techniques being used. Each technique has its own
characteristic and best application, depending on a variety of factors such
as topography, taiings material properties and availability of supervision

and labour { Gowan and Williamson, 1987 ).

A typical tailings system will consist of tailings impoundments, returmn water
dams and evaporation dams. figure 3 is a diagrammatic representation of

the water balance for a tailings system.

Other components of a residue disposal system include toe walls, an under
drainage system, a decant system, stormwater diversion systems, return

water systems and delivery system ( Stanley, 1987 ).

Figure 4 is an aerial photograph of the construction phase the Mispah slimes
dam at Vaal Reefs mine complex. The under drainage pipes and return

water systems can be seen.
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Figure 3 : Diagrammatic representation of the water balance for a

typical tailings system (Handbook of Guidelines for Environmental

Protection, 1983 ).

Figure 4: Aerial photograph of the construction phase of Mispah slimes dam.
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Slurry waler is pumped to the taiings dam. The solids settle out and clear
water is decanted to a return facility. Other water inflows to the tailings dam
are precipitation and surface runoff from an external catchment. Losses in
the tailings dam Include evaporation, evapolranspiration, seepage and

interstitial water ( Middleton and Stern, 1987).

A number of possible methods for hydraulically placing gold tailings exist,
namely: (a) the paddock system, (b) the cyclone systerh, (c) the spigot
system, and (d) open-end discharge behind a pre-formed wall. Vaal Reefs
cumrently uses the paddock system. The choice of disposal methods for a

particular project will be determined by a number of factors:

e cost, both capital and operating:
e previous mine experience with one or more of the methods and hence
mine preferences;
e site topography
¢ climatic conditions as these effect drying characteristics and freeboard
requirements;
e pulp density.
( Stanley, 1987 ).

(a) Paddock system
The paddock system for dam operation has been developed empirically

over the past 100 years and seems particularly suited to the semi-ard and
temperate climatic conditions in which most of the gold mines in South
Africa are located. Figure § lliustrates the paddock system method on

slimes dams.
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Figure & Paddock system of tailings dam construction | Stanley, 1987 ).

Deposition in this wall area is camied out only during the daylight owing to
the large degree of conirol required on puip depths. Uncontrolled

deposition could easily result in over-topping.
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During the night, the tailings are discharged direclly into the interior of the
dam behind the walls formed during the day. Excess water is drawn off the

dam by means of penstock decants or by barge and pump.

On the goldfields of South Afica evaporation generally exceeds rainfall
(Cogho, 1992 ).Provided that rates of rise are low enough, therefore the
surface, with the exception of the pool areq, becomes desiccated and
large shrinkage cracks develop. These cracks are filed and re-filed by
successive lifts of taillings. This desiccation is a fundamental requirement of
paddocked dam construction. Drying results in densification, which gives
the gold lalings the required strength. In addition the cracks tend to

become filled with coarser material, which improves vertical drainage

(Stanley, 1987 ).

(b) Cyclone system
Increased rates of rise can be tolerated by the gold tailings { up to 7 m/

year and more} by making use of a hydrocyclone to split the incoming

slimes into two components:

- cyclone underflow which contains the coarser particles and significantly

reduced water content;
- the cyclone overflow which contains the finer particles and most of the

water,

The cyclone underflow generally has improved shear strength properties
due to the lower water content, is relatively more free-draining than
paddocked taiings. and will form a cone on discharge. The cyclone
overflow material is wet and of lower permeability due to the increased

proportion of fines | Staniey, 1987 ).
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The Cyclone system Is conventionally best suited to tailings with a wide
particle grading, to awkward sites where high rates of rise may apply and to

situations where manual labour or mechanisation may not be suitable

(Gowan and Williamson, 1987 ).

(c) Splgoft system
The Spigot system is based on the need to ensure adequate drying and

drainage of the tallings in the outer wall area by maximising the effects of
natural evaporation and drainage. The system involves the use of a
pipeline with multiple outlets refered to as a spigoted pipe. Regulated
delivery In mited (200 mm maximum) layer thickness using a spigoted pipe
Is camed out. The spigoting encourages runoff of supernatant water directly
to the pool concumrent with deposition. By depositing in thin layers, with a
drying period between successive layers, the drainage of each newly

deposited layer and evaporation effects are enhanced ( Stanley, 1987 ).

Spigot deposition is generally used when the tailings has a wide grading
and especially where it has a fairlly high percentage of fines ( Gowan and

Williamson, 1987 ).

(d) Open-end discharge behind pre-formed walls

There are some topographical situations which dictate that they should
best be deposited behind a pre-formed earth or rockfill wall. This method
may often be more capital intensive than the methods described above
where the tailings itself is used to form the outer impoundement. However
there are situations where this system Is necessary for successful taiings

disposal { Gowan and Williamson, 1987 ).
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3. STUDY AREA

Vaal Reefs Exploration and Company Mining Limited is situated in the south
eastern part of the North West Province. Figure 6 Isa map of surface layout
of Vaal Reefs Mine complex adopted from van Niekerk ( 1994 ). The Vaal
Reefs Mine Complex surrounds the town of Orkney, and is 18 kilometres
south of Klerksdorp and 60 kilomefres away west south west of

Potchefstroom.

Three slimes dams were selecled, namely; East simes dam, West simes
dam and Mispah slimes dam. Three Class A evaporation pans were installed
on the penstock pipes. The evaporation pans required regular filing with
simes dam water, it was therefore imperafive that the most regularly
pumped slimes dams be used. Accessibility to the simes dam was essential
for the data collection, therefore the three used most consistently and with
easy access were chosen. These are East slimes dam, Mispah slimes dam

and West simes dam. Table 1 shows the top surface area in hectares of the

slimes dams used.

Table 1: Surface area of simes dams used at Vaal Reefs.

SLIMES DAM SURFACE AREA IN HECTARES
East Slimes Dam 102.1062 ha
Mispah Slimes Dam 129.1514 ha
West Slimes Dam "Grasdam” 38.5275 ha




. West slimes dam

Mispah slimes dam
East slimes dam

THE VAAL REEFS MINE COMPLEX

—_z

Figure 6 : Surface layout of the Vaal Reefs Mine

Complex ( van Niekerk, 1994 ).

8l
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3.1  PHYSICAL ASPECTS OF THE STUDY AREA

The surrounding area of the mine Is a gently undulating plain, with rocky
outcrops which slopes down to the Vaal River from the North and South
boundaries. The average altitude Is 1 300 metres and the general slope

over approximately 10 kilometres Is about 0,5 metres per hundred metres,

3.1.1 GEOLOGY

The Vaal Reefs Lease area is successively underlain by sediments and lavas
of the Dominion Group, the largely sedimentary succession of the West
Rand and Central Rand Groups, the dominantly volcanic sequences of the
Ventersdorp and the largely sedimentary rocks of the Transvaal and Karoo

sequences,

A generdlised stratigraphic column for the Cenfral Rand, Ventersdorp,
Transvaal and Karoo sequences as they occur in the south eastern part of
the lease area near No. 11 Shaft is shown in Figure 7. Because of their
depth, the sediments and lavas of the Dominion Group have not been
intersected in the Lease areq, while only the upper portions of the West
Rand Group have been exposed in development near major faults and in

exploratory boreholes | Vaal Reefs Exploration and Mining Ltd, 1993 ).
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Figure 7: Stratigraphic comparison between 10 Shaft and 11 Shaft at Vaal

Reefs Complex ( Vaal Reefs Exploration and Mining Ltd, 1993 ).

3.1.2 SOILTYPES

A representative soil sample of the area shows various soil types, namely:

Class A
This soil is found mostly in the southern and south-east lease area and

consists mainly of the Hutton, Avalon, Clovelly and Glencoe soil types. The

texture of the soil is mainly sandy with low clay content.

Class B
These soils are mainly of alluvial origin with a very high loamy (clay) texture

content. They have a dark to black colour and manifest a varying degree

of struclural development.
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The dominant soil form Is the Oakleaf form. These soils are deeper than
150cm and do not show any signs of dampness and are normally situated in
the low lying areas (below the 50 year floodline). In some areas the alluvial
soils are Ime containing and therefore the diagnostic horzon s

neocarbonate or Augrables-form solls.

A large variety of solls occur in the dry viei areas. These vary from rock
outcrops, Mispah, Hutton, Westleigh-form sols to solls with  high clay

contents.

Class C
This Is the Mispah soil type with shallow Hutton and other shallow soils type.

These soils consist of an orthic A-horizon on solid rock (dolomite) and are

only suitable for grazing and domestic use such as housing or recreation.

Class D
This shallow type of soil is adjacent to the Class C andis usually found in very

rocky areaqs.

Class E
This soil covers a wide spectrum of soil types such as Hutton, Mispah and

Litosols which is known for its drainage capabilities and as a high potential

grazing land. The major portion of the infrastructure of Vaal Reefs s situated

on this type of ground.
3.1.3 NATURAL VEGETATION

The main veld type in the area isa combination of:



Q. Transitional Cymbopogon-Themeda veld and

b. Dry Cymbopogon-Themeda veld
( Vaal Reefs Exploration & Mining Lid, 1993 ).

According to Acocks (1988) the transitional Cymbopogon-Themeda veld
type occuples areas recelving 400 - 600 mm of rain per annum. It extends
from the western edge of the Cymbopogon-Themeda Veld to the small
escarpment that runs down the middle of the Orange free State, in an
imegular belt, deeply indented from the west by the drier valleys of
tributaries of the Vaal River, and from the east by wetter and sandier ridges.

The Dry Cymbopogon-Themeda Veld type lies o the west and south of the
Transitional Cymbopogon-Themeda Veld, at alower elevation, and is drier

( Acocks, 1988 ).

Meadows (1985} provides a map, Figure 8, of South Africa showing the
various vegetation types in South Africa. The Transitional and Dry areas are

clearly depicted.

The transitional Cymbopogon-Themeda Veld areas at the mine, s strongly
dominated by Themeda friandra, but the presence of such species as Arisfa
congesta, Panicum coloratum and Erasgrostis chlorormelas are also be
present ( Acocks, 1988 ). However, it was observed that very litlle of the
natural vegetation and soil cover exists In close proximity to the slimes dams.
The Dry Cymbopogon-Themeda Veld areas at the mine various species
such as Cymbopogon plunnodis, Gravia flava, Diospyros lyceoides, Anstida
congestaand Eragrostis lehmaniona can be found ( Vaal Reefs Exploration
& Mining Lid, 1993 ).
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3.1.4 CLIMATE

24

Schulze (1964) classifies the study area as the Highveld climate. Figure 9
shows the climatic regions of South Africa. The Highveld climate basically

experiences temperate to warm climate with summer rain.
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Cape : climate
M South-western Cape :
Meditemanean climate

Figure 9: Climatic regions of South Africa ( Schulze, 1966 ).
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3.1.4.1 RAINFALL

The Vaal Reefs mine falls within a summer rainfall area with an average
annual precipitation of about 650mm. The rainfall is almost exclusively due
to showers and thunderstorms and falls mainly in summer, from October to
April with the maximum falls in January ( Vaal Reefs Exploration & Mining Lid,

1993 ).
3.1.4.2 TEMPERATURE

The temperature ranges from a summer mean of approximately 22 degrees
Celsius to a winter mean of approximately six degrees Celsius ( Vaal Reefs
Exploration & Mining Ltd, 1993 ). fFigure 10 depicts the wet and dry bulb

temperatures of the area.
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Figure 10: Average wet and dry bulb temperatures.



26

3.1.43 WIND

The primary wind Is @ northerly wind with a velocity of approximately 3.71
metres per second. The wind velocity increases during September, October
and November | Vaal Reefs Exploration & Mining Ltd, 1993 ).

3.2 HUMAN ASPECTS
3.2.1 SETTLEMENTS AND POPULATION

Table 2 contains information regarding settiements in the area and the
population numbers of each settlement as provided by the Development
Bank of South Africa (1992q).

3.2.2 ECONOMIC ACTIVITIES

The main economic activities in the study area is predominantly mining, but
many other economic activities are being practised. The large seﬂlemént
and population size require various types of services. Table 3 shows the
major economic activities and sources of employment in the study area.
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Table 2: Population density and location on the study area and

sumounding areas ( Development Bank of South Africa, 1992).

WHITE COLOURED. | ASAN BLACK TOTAL

Klerksdorp 43 590 849 89 7 268 51896
Marwipak 39 1258 253 1550
Alabama 6847 287 7134
Jouberton - 482 108 462 108 944
TOTAL 43 590 8317 1347 116 270 169 524
KLERXSDORP
Stilforttein 14 569 98 3 1 536 16 206
Khums 134 32 000 3214
TOTAL 14 569 232 k] 33 536 48 340
STLFONTEN
Orkney 12 439 174 8 168 20 781
Karana 45 312 45 312 '
YOTAL 12439 174 53 480 66 093 '
ORKNEY X
Hartebeesfontein 1266 201 1467
Tigane

. 6 793 679
TOTAL 1 266 6 9%4 8 260
HARTEBEES-
FONTEN
Vaal Reefs, 1 062 13 27 297 28 3712
Hartebeesfon- 20 317 20 317
tein Mine
Butfelsfontein 328 15 276 15 604
Mine
TOTAL URBAN 73 254 8736 1350 27 170 356 510
TOTAL RURAL 2558 455 28 38 695 41736
TOTAL 75 812 919 1318 311 865 398 246
KLERKSDORP
MAGISTERIAL
DASTRICTS

O o2
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Table 3 : Economic aclivities and sources of employment

( Development Bank of South Afica, June 1992 )

ﬂ : 1980 (%) 1990 (%) “
"Aorfcutm 39 3.6 "
[Mring 625 56,4 |
"M!wfacnﬂno 4,1 4,1 "
“Enercv 0.4 0,5 ||
"amvucuon 25 2,9 "
lcommerce 7,7 94 "
Transport 29 24
nce 14 24
Services 14,6 18,4




4.  STATISTICAL TECHNIQUES APPLIED

A common tool for portraying the relationship or association between two
variables Is a two-dimensional graph called a scattergram or scatterplot.
With one variable plotted on each axis, the pattern of points in a
scattergram helps to provide an understanding of the nature of a paricular
relationship { McGrew and Monroe, 1993 ).

Statistical measures of the strength and direction of a relationship between
two variables Is termed a comelation coefficient. A comelation coefficient
of the value of -1.0 Indicates a perfect inverse relationship or a perfect
negative comelation between two variables. A value of 1.0 indicates a
perfect direct relationship or perfect positive corelation. A complete

absence of relationship, or no comelation, Is indicated by a coefficient of 0.0

( Ebdon, 1985).

Like correlafion, linear regression attempts to determine how one variable
relates to another. Correlation determines the degree of association
between variables. In linear regression, however, one variable serves as the
dependent variable and the other as the independent variable.

Linear regression describes this pattern of points more objectively by placing
a line through the scatter of points. This line, called the * best fitting " or *
least-squares " line of regression, summarises the overall frend in the data
and represents the form of the relationship between the independent and

dependent variables.

Although an infinite number of lines could be drawn to summarise the points

in a scattergram, the least-squares regression line Is unique.
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As the name implies, the line minimises the sum of squared vertical distances
between each data point and the line. No other line can be generated
where the sum of the squared distances between the points and the line
(measured vertically) Is a smaller value than that calculated for the least-
squares line. This line represents the best estimate of the relationship
between the Independent and dependent variables. It also serves as a
predictive model by generating estimates of the dependent variable using
both the values of the independent varable and knowledge of the

relationship which connects the two variables.

In a linear regression with independent varable (X) and dependent

variable (Y), the least-squares regression line Is denoted by the following

equation:
Y=a+ bX

In addition fo the two variables, the equation contains two constants (o
and b ), which are calculated from the actual set of data. These valves
uniquely define the equation and establish the position of the best fitting
line on the scattergram ( McGrew and Monroe, 1993 ).

The constant g, called the Y-intercept, represents the expected value of Y
where the regression line crosses the Y axis. The other constant in the
regression equation, b, represents the slopes of the line. This value, also
called the regression coefficient, shows the absolute change of the line in
the Y (vertical) direction associated with an increase of 1 in the X
(horizontal) direction. The slope reveals how responsive the dependent

variable Is fo a unit increase In the independent variable.
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The regression line does not pass through all of the observed points. These
deviations are known as residuals from the regression. Clearly then these
residuals are small; the regression line Is a good fit. This is the basls of one for
calculating the extent to which the regression accounts for the varlation in

the observed values of the dependent variable.

To find out how much of this varlation Is accounted for by the regression,
the variance of the predicted values of the dependent variable can also
be calculatled. The ratio between these two variances provides a measure
of the goodness of fit of a regression. This ratio Is known as the coefficient of

determination, which has the symbol r2.

Converling this ratio to a percentage, It can be sald that a certain
percentage of the variable of the dependent variable is accounted for by

the regression,
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5. DATA ACQUISITION

5.1  SPECIFIC CLIMATIC DATA FOR STUDY PERIOD

The closest weather station to Vaal Reefs Is at Poichefstroom. The relatively
flat topography of the area allows for some of the climatic data fo be
constant over the area. Cogho ef a/ (1992) showed that the cumulative
evaporation from wvarious stations In the northern Orange Free Stale,
Including many other climatlic variables, are fairly uniform over the area.
Rainfall is mainly In the form of thunderstorms, giving it a very variable and
site specific nature. Bearing this in mind, standord rain gauges were set up

on the penstocks alongside the Class A evaporation pans.

The following climatic data were obtained from the Weather Bureau,

Department of Environment Affairs and Tourism, Pretoria for one rainfall year

of July 1994 to July 1995.

¢ Wind speed at 8h00 and 14h00

¢ Relative humidity at 08h00 and 14h00

¢  Maximum and minimum temperatures

o Atmospheric pressure at 08h00 and 14h00
o Hourly global solar and diffuse radiation

Wind speed is recorded in metres per second af a level of 2m above the
ground. The wind data used were recorded at 08h0O0 and 14h00. The
physical structure of the slimes dam, in other words the height, and the
resultant wind flow across the surface will require a detailed and site

specific study.
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It Is not possible to maintain the same conditions of wind speed and
turbulence over both lake or water surface and evaporation pan because
of the different surface characteristics. The evaporation pan will induce
local mechanical turbulence which can be increased by other objecis in its
neighbourhood. This study therefore concentrates on climate on the

macro scale and the resultant evaporation ( Hounam, 1973 ).

Relative humidily Is the amount of water vapour present in a specific
volume of air expressed as a percentage of the total amount of water
vapour that the same volume of air at the same temperature can contain
when the alr Is saturated. Relative humidity is expressed as a percentage
(van Rensburg, 1985 ). Humidity is complicated as it is a factor of
atmospheric pressure and temperature ( Mcintosh and Thom, 1969 ). The
degree of equality between temperature and humidity over the surface of
the water and over the pan depends primarly on the influence of the

surface water on the air flowing over the pan ( Hounam, 1973 ).

Maximum and minimum temperatures are expressed in degrees Celclus.
The temperature influences evaporation by providing large temperature
differences resulting in humidity and pressure fluctuations. Atmospheric

pressure is expressed in millibars (mb) or Hecto Pascals (HPa).

Solar radiation and diffuse radiation is important fo heat transfer in the
atmosphere and affects temperature directly. A cloud cover presents a
barier to the transmission of solar radiation through the atmosphere.
Reflection occurs from the cloud top and absorption takes place within the

cloud. Thisis termed diffuse radiation.



34

Radiation and diffuse radiation are expressed in megajoules ( Preston-
Whyte and Tyson, 1989 ). The hourly radiation and diffuse radiation data

were totalled fo get a dally sum.
The above climatic data were recorded every day at 08h00 and 14h00.

All the climate data were averaged to provide the average weather
variables per two and three day observations on the simes dams. The data
were entered info a computerized statistics programme for analysis, namely
STATGRAPHICS as available on the Rand Afrkaans University network.

5.2 EVAPORATION

Evaporation can be measured using various techniques. The most common
is that of the lysimeter, evaporation pans, either Class A or Symons tank, and
the more complicated neutron probes. * The Installation of the Class A
evaporation pan and the measurement of water loss Is relotivély easy
compared to using a lysimeter. On the other hand, absorption of heat by
the pan and the water can raise the temperature above that of the natural
surfbces, causing iIncreased evaporation. For these and other reasons, the
measured evaporation from a pan is slightly greater than the evaporation
from a lake or the large water surface areq, and nelther one gives directly
the evapolranspiration from an area with a dense vegetation cover
(Longley, 1970 ). Due to the nature and the manner in which slimes dams
function, it was best to set up the Class A pans on the penstock pipes. This
provided easy access to the pans and water for regular filling of the pans.
Figure 11 shows the levelling of the penstock pipe using wooden beams in
the preparation of a level base for the Class A pan. Figure 12 shows the
Class A pan set up on the pensiock pipe on East Simes dam.



Figure 11 : Preparing the penstock pipe for a level base

for the Class A pan.

Figure 12 : The Class A pan set up on the penstock pipe

on East simes dam.

35



36

The standard Class A evaporation pan is approved and regularly used by
the Weather Bureau. The panis a circular tank of 1,18 metres Iin diameter
and Is 25 centimetres deep. The height of the water surface is measured
along a rule adjusted at an angle in the water [ Weather Bureau, 1960 ).

Appendix 1 shows the plans for the Class A evaporation pan.

The Class A pans were hired from AGROMET In Poichefstroom, part of the
Institute for Sol, Water and Climate which Is part of the Agricultural

Research Councll,

The Class A pans were set up on top of the penstock pipes and carefully
calibrated to ensure the accuracy of the data. Water from the pool area
on the simes dam was added, using standard § litre buckets, fo the
evaporation pans. The height of the water In the pan was noted. Readings
were taken on Mondays, Wednesdays and Fridays by Amos Mtila. The
differences in water height in the evaporation pans were recorded. The

evaporation pans were refilled with simes dam water in the same maner as

above.

The surface area of a slimes dam can be divided into three areas. These are
briefly the pool of water, the wet beach area and the dry beach area.
Accdrding to Middleton and Stem (1987), these areas make up 25 percent,

S0 percent and 25 percent of the total area respectively.

Measurement of the evaporation from the wet beach area was camied out
by filling a dish with wet slime and recording the mass. Figure 13 shows how
the dish, filed with slime to a marked level, is being weighed using the
standard tubular spring scale. The mass was measured with a conventional
10 kilogram tubulor spring scale. A study by van 2yl (1987) provided
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information on the textural and behavioural characteristics of the wet
beach areaq.

In order to calculate the water balance and exact loss of water on the
suface area of the simes dams, evapotranspiration should be taken into

account If plants are in abundance.

Figure 13 : Weighing the slimes in the dish.

Transpiration denotes water losses to the atmosphere from vegetation,
whereas evaporation refers to water losses from the soil and water surfaces.
In combination, these are termed evapotranspiration. The presence of
vegetation can create both positive and negative changes in water loss on
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a slimes dam. Shade caused by the vegetation can result In water
conservation, whereas franspiration can provide a parallel path and

enhance loss of water (Kadlec ef a/, 1990).

Nufnerous methods have been developed for evapotranspiration
estimation. Most of these are based on the dependence of free-water
evaporation on @ number of climatological parameters, mainly net
radiation flux, temperature, wind speed, and relative humidity of the alr.
Different techniques have been developed parlly In response to the
avallability of data for evapotranspiration estimation ( Shih and Cheng,

1991).

In fact, Thomnthwalte and Mather (1955 defines potential
evapotranspiration as the waler loss from a lorge homogeneous,
vegetation covered area which never suffers from a lack of water. Potential
evapotranspiration is primarily a function of climafic condition ( energy from
the sun ) and Is not a function of type of vegetation, type of soli, soll

moisture content, or land management practices.

Phragmites austrolis {(Common Reed) grows on some slimes dams, and was
in abundance on parts of West simes dam. Vegetation can affect
evaporation by inhibiting full sunlight on the surface of the water and
disrupting the wind flow over the surface of the water. However, the
vegetation transpires a lot of the water in the pool and wet beach areas.
The evaporation pan on West simes dam was sel up amongst the
Phragmiles which surounded the penstock area on the slimes dam. As a
result, the evaporation pan was often in the shade from the Phragmitesand
protected from the wind. The aclual evaporation from the pan can be
seen asrepresenting a very densely vegetated simes dom.



5.3 TEXTURAL CHARACTERISTICS OF SLIME

Data concerning the particle size and shape were provided by Otto and
Harmse (1994). Samples of approximately 100 grams Iin mass were
collected at selected sites at simes dams at Vaal Reefs. These were died
at a constant temperature of 40 degrees Celsius for 48 hours. The low
temperature ensured that no textural characteristics of clay particles were

altered.

Hausenbuilller (1985) points out that a unique relationship between
permeablliity and/or infiltration and soll strength occurs. Both Marsh and
Dozier (1981) and Pitty (1978) point out that particle size plays an important
role in controlling the infiltration of dump materials. A decrease In particle
size will mean an increase in suface area of the material and thus an

increase in capllary and adhesion forces, which lends itself to a greater

moisture retaining capacity.

Pores are also less likely to be inter-connective, In a fine graded material

such as clay, causing the decrease in infiltration rates of the material ( van

Rooyen, 1992).

5.4  WATER QUALITY

Water qualily data were received from Ofto and Harmse (1993). The
information was extracted and loaded into a graphics progromme for
analysis. Figure 14 shows the difference in pH of the water depending on
the process used in the metallurgical plants. The water samples at West
slimes dam were collected In the return water trenches alongside the simes
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dam. The retun water trenches usually collect seepage water from the
simes dams. Because of the fineness of the simes dams particles, their
surface area and consequently potential pollution capacity are great ( du
Plessis, undated ). This implies that the pH of the water decreases
considerably as the water leaches through the slimes dams. Thus, the pH of
the water indicated in Figure 14 is lower than the simes dam surface water.

pH of water from Egﬁ_gnd_e.s_
Slimes dams 1993 - 1994
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Figure 14: The pH of water on East and West simes dams.
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Figure 15 is a line diagram depicting the conductivity of water from East
and West simes dams. An approximate correlation between the electrical
conductance and the total dissolved solids (TDS) exists. In fact, TDS is usually
measured using a conductivity meter and the conductivity in micro
siemens/cm is converted to TDS in mg/| using the relationship 1 us/cm = 0.7
mg/! of dissolved solids at 20°C. The conductivity of the water can be
closely related to the pH and alkalinity of water with a high pH ( Tedder -

undated).
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Figure 15 : The conductivity of the water from the slimes dam return water,



42

5.5 MISSING DATA

Evaporation could unfortunately not always be recorded as scheduled dve
' o public holidays, transport problems and mainly due to penstocks and
platforms being rebuilt. Theories exist where evaporation can be estimated
by various methods using climatological data.

Hanson (1973) provided a formula to predict Class A pan evaporation using
radiation, temperature and two constants. However, this method Is not
suitable within the mining Industry where high and variable values of salinity

of the water are encountered.

Two of the more developed methods to estimate evaporation are those of

Penman and Dalton.

According to Montelth (1973), Penman uses net radiation, the saturation
deficit, temperalure and wind speed. - The Penman method has been
successfully applied to estimate the evaporation from reservoirs, lakes,

catchments and crops in a wide variety of climales throughout the world.

However, Penman Is not sultable for mine waste waters as the changing
salinity of the water Is not considered. The salinity of the water effects the
vapour pressure above the water. Dalton, as seen in Longley (1970), can

therefore be more applicable.

Dalton developed an equation that includes wind speed, the vapour
pressure above the water, and the vapour pressure of the air. Vapour
pressure These variables will provide for an accurate estimation of
evaporation. However, the formula that was developed could be used
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readily with 'siondcrd metereological data. This results In a generclized
formula that cannot be applied to a specific site as such. Penman's
equation Is seen to have wider applications { Longley, 1970 ).

Mine waste waters however change salinity when the slime Is pumped.
Precipitation also acts as a diution factor to poliuled water ( Longley.
1970). To overccome some of these complicating factors, a simple linear
regression between two evaporation measurements at the same site was
decided upon. The regression line would be more applicable to the sites

than any of the above equations.

Simple linear regression was applied to the avallable data in comparison to
“fresh" water evaporation measurements taken In Potchefstroom. A
summary of the results of the regression analysis on each slimes dam is
tabled below. Table 4 shows the predicted regression line for the winter
months of the year. Table 5 shows the regression line for spring, Table 6 the
regression line for summer and finally Table 7, the regression line for autumn.

Figure 16 Is the regression line of the winter months for East slimes dam. The

strong relationship can be observed.

Table 4 : Resulls of the linear regression analysis and analysis of variance for

the winter months.
EAST MISPAH WEST
Intercept on y-oxis 0.359 -2037 5.498
Slope of line 1.183 1,387 0.884
Correlation Coefficient 0.924 0.687 0.61
R Squared 85.39% 47.17% 37.25%
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Figure 16 : Regression line of winter months for East slimes dam.

~ Table 5: Resulls of the linear regression analysis and analysis of variance
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during spring.
EAST MISPAH WEST
Intercept on y-axis 13.391 14.845 -1.069
Slope of line 0.6884 0.499 0.632
Correlation Coefficient 0.5317 0.495 0.675
R Squared 28.27% 24.56% 45.52%
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Figure 17 Is the regression line for Vaal Reefs evaporation and
Potchefstroom evaporation on West slimes dam for spring. As can be seen
from Figure 17, the relationship is far weaker than observed in Figure 16. The
residuals are widely distributed, indicafing the lack of correlation. The
regression lines for East slimes dam and Mispah slimes dam are weaker than

the regression line Indicated in Figure 17, West simes dam.
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Figure 17: Regression line for West slimes dam In spring.



Table 6 : Results of the linear regression analysis and analysis

of variance during summer.
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EAST MISPAH WEST
Intercept on y-axis 3.1646 1.949 &403
Slope of line 0.6882 1.072 0.494
Correlation Coefficient 0.7077 0.6236 0.421
R Squared 49.99% 38.89% 17.71%

Figure 18 s a regression line of evaporation at Vaal Reefs East slimes dam

and Potchefstroom. The regression shows the low residual values and a

stronger relationship than in spring.
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Figure 18 : Regression line for East slimes dom during summer.
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Table 7: Results of the linear regression analysls and analysis of variance for

the autumn months.

EAST MISPAH WEST
Intercept on y-axis 3.4658 4,596 5.284
Slope of fine 13635 0877 0.604
Correlation Cosfficient 0.7853 0.809 0.607
R Squared 61.67% 65.4% 36.79%

Figure 19 is the regression lines for the autumn months on Mispah slimes
dam. The strong positive relationship can be seen with low residual values.

The relationship Is weaker than can be observed In Figure 14, the winter
months and Figure 18, the summer months. However, the relationship Is

stronger than indicated in Figure 17, the spring months.

The observed values of fresh water evaporation at Potchefstroom provided
an indication of the linear relationship between the values observed at

Potchefstroom and those measured at Vaal Reels.

missing were calculated using the straight line equation, Y=o + bX.

The data that are
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6. DATA ANALYSIS

6.1  WEATHER DATA

Data collected from the Weather Bureau in Pretoria were averaged out
over the days of observation. In other words, If the Class A pan was sel on
the Monday morning and the next reading was taken on Wednesday
afternoon, the data would be averaged for the same fime period. The
data averaged are wind speed In the morning, wind speed In the
afternoon, humidity in the morning, humidity in the afternoon, maxmum
and minimum temperature, atmospheric pressure In the morning and the
afternoon. Hourly radiation and diffuse radiation was totalled for the day
and then averaged out for the same period. Each climatic variable was
correlated with the evaporation measured on the simes dams. The strength
and nature of the relationship between evaporation and each climatic
variable for each slimes dam was studied. Appendix 2 shows the data for

each slimes dam's evaporation and climatic varables affecting it.

The variance between two sets of data will be studied for each set, )nomely
climatic data and evaporation data. However, the variance, within each
set of data needs to be studied. This entails a frequency distribution showing
the general width of the distribution and the height. In order to specify the
overall characteristics of any frequency distribution, it Is usual to consider
tiwo main features of the distribution, its central tendency and variance

(King, 1969).

A frequency distribution will reveal any exitremely high or low observations,
In the set of data, that could effect the results of a regression analysis and

analysis of variance ( Ebdon, 1985).
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A measure of central tendency Is the median, which is the middie valve in a
ranking of the complete distribution of values. The median is less sensitive to
any exceptionally large or small values in the group ( King. 1969 ). Varance
Is not often used as a descriptive measure of dispersion. Instead the square
root of the varance is taken. This measure Is known as the root mean

square deviation, or simply the standard deviation.

Standard deviation and other measures of dispersion are concerned with
the spread of values In a frequency distribution. In a sense they measure
the ‘width' of the distribution. However, measures of dispersion do not
provide any Information about the other characteristics of the shape of a
frequency distribution ( Ebdon, 1985 ). |

The skewness measures the degree of symmetry in a frequency distribution
by determining the extent to which the values are evenly or unevenly
_distributed on elther side of the mean. Kurtosls measures the flatness or
peakedness of a data set. If a frequency distribution Is symmetric, with an
equal number of values on either side of the mean, the distribution has little
or no skewness. If a value In a disiibution Is greater than the mean, its
cubed deviation will be positive. However, if a value is less than the mean,
it will produce a negative cubed deviation. In a symmetric distribution,
these positive and negative cubed deviations will counterbalance each
- other, and the sum will be zero. In a distribution having a tail to the left,
large negative cubed deviations will cause the sum of all deviations to be
negative. The resultant distribution Is said to be negoatively skewed. On the
"‘ other hand, in a distribution with a tail to the right, large positive cubed
deviations will dominate the sum, and a positively skewed distribution will
result ( McGrew and Monroe, 1993 ).
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The Highveld season are classified as the following:
Winter = June, July, August, September
Spring = October, November
Summer = December, January, February, March
Autumn = April, May

Table 8 shows the median, standard deviation, skewness and kurtosis of the

winter data.

Table 8 : Summary statistics for weather data in winter.
e S WNINTER T i
Variable Sample | Average | Median | Sid. Dev- | Skewness | Kurtosis

size lation

Evaporation 47 16.83¢ 1533 ¢ 7.2 0.81 0.24
Windspeed 47 2.55mst | 25ms! 208 ms! 0.79 0.56
(am)

wind speed 47 4.87 ms! 5ms! 3.31 ms! 0.8 1.56
(pm) ‘

Humidity (am) 47 62.10% 2% 1523 % . 0.2 -0.8
Humidity (pm) 47 27.06% 21.5% 21.22% 2.74 7.35
Max temp 47 22.36°C | 21.9°C 435°C 0.39 0.58
Min temp 47 2.75°C | 215°C 4.36°C 0.48 0.12
Atmospheric 47 27.08 mb | 8.73mb | 125.64mb 6.86 4699
pressure {am) ‘

Atmospheric 47 8.73mb | 87Imb 0.14mb 6.3 4191
pressure (pm)

Radiation 47 17.43MJ | 1704 MJ | 323MJ 0.18 0.24
Diffuse 4 3.05MJ | 311 MJ 09 M) 0.32 -0.92
radiation

The skewness of the distribution graph of almospheric pressure in the
momming and the afternoon shows a positively skewed distribution. With this
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Is an exiremely high kurtosis of 46.99 for atmospheric pressure in the
morning and 41.9 in the ofternooh. Wind speed (am) appears to be even
except for one or two unusually high frequencles, indicated by the kuriosis
of 1.56. The standard deviation Is low with the value of 3.31 meires per
second. Humidily Is evenly distibuted with the low values of skewness of
0.2 and the kurtosls of -0.8. Minimum temperature has the most even height
distribution, In other words kurtosis. This indicates that minimum temperature
does not vary very much In winter. In fact, the standard deviation Is a mere
436 degrees Celsius. The descriptive statistics for each season are
summarised in Table 9, Table 10 and Table 11.

Table 9 : Summary statistics for weather data in spring.

B SPRINGE L

Variable Sample | Average | Median | Std. Dev- | Skewness | Kurtosis
size lation

Evaporation 26 26.98¢ 26.25¢ 9.83¢ -0.67 0.78

Windspeed 26 583 ms! |- dms! 231 ms! 0.19 271

(am) -

Wind speed 26 593 ms! | b4 ms? 1.88 ms*! -1.29 2.69

(pm)

Humidity (am) 26 60.16% 58.75% 11.54% 0.2 0.13

Humidity (pm) 26 29.69% 30% 12.69% 0.93 1.27

Max temp 28 28.35C | 29.4°C 3.58°C -0.54 -0.33

Min temp 1 2 11.83°C | 11.95C 3.36C <0.39 -0.61

Atmospheric 26 41.75mb | 8469 mb 168.58 5.09 26

pressure {am) mb '

Almospheric 26 8.67mb | 847mb | 002mb 0.52 244

prassure (pm)

Radiation 2 23.16 MJ | 296MJ | 4.69M) 0.41 -0.57

Diffuse 26 5.44 M) | 4.64MJ 1.77 MJ 0.89 0.14

radiation
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The skewness and kurtosis of the spring months Is very similar to those of
winter, except for some small chdnges in wind speed. The oatmospheric
pressure in the morning has a positive skewness of 509 and a Kurtosis of 26.
This Is much lower than the results for winter, indicating a more even
distribution. The humidity (am) has the same skewness of 0.2 but a lower
kurtosis of 0.13.

Table 10 is the summary statistics for summer. The skewness shows little
deviation from the mean. The skewness and kurosis Is smaller for summer
than for spring In most of the varables. This indicates that the weather in

summer Is more stable and does not change that quickly.

Table 10 : Summairy statistics for weather data in summer.

SO A L SUMMER e
Variable Somple | Average | Median Std. Dev- | Skewness | Kurtosis
size lation
Evaporation 52 18.07 ¢ 18.14 ¢ 8.13¢ 0.96 1.56
Windspeed 52 4.03 ms! 4 ms! 1.8 ms! -0.04 0.86
fam) -
Wind speed 52 5.05 ms! Sms! 2,03 ms? 0.46 0.07
(pm) |
Humidity (am) 52 69.97 % 35% 1.27% -0.33 08
Humidity (pm) 52 3923% 39.85 % 15.54 % 0.83 1.32
Max temp 52 29.58°C | 29.75°C 3.33¢C -0.57 0.25
Min temp 52 15.290C | 1520°C 1.79°C 0.05 1.14
Atmospheric 52 8.69mb | 8.49mb 00imb | 4.33E-3 -0.48
pressure (am) "
Almospheric 52 8.67mb | 847mb 0.02mb 0.31 0.54
pressure (pm)
Radiation 52 22.35MJ) | 2277 M) | 6.14M) -0.43 0.3
Diffuse 52 6.33MJ | 427MJ 205MJ 0.23 -0.56
radiation
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Table 10 shows the alarming skewness of 4.33E-3 for atmospheric pressure in
the morning. The kurtosis, however, Is very low at -0.48 in comparison io the
winter and spring results. This indicates a drastic change in the atmospheric
pressure in summer. Atmospheric pressure In the afternoon however shows
an even distdbution of skewness as well as kurtosls; this shows how the
atmospheric pressures change into a pattern for the summer months. The
kurtosls of diffuse radiation has increased slightly. Thisis due to the increased
cloud cover In the summer months and the iregular thunderstorms. Table

11is the summary statistics of the data for autumn.,

Table 11 : Summary statistics for weather data in autumn.

[AUTUMN | |
Variable Sample | Average | Median Std. Dev- | Skewness | Kuriosis
size lation .

Evaporation 24 18.57¢ 18.13 ¢ 1.29¢ 0.34 -0.72
Windspeed 24 259 ms!' | 23ms! 1.81 ms? 0.43 -0.25

(am) | |
Wind speed 24 4.03ms! | 4.15ms! 2.68 ms! 0.81 214
(pm) .
Humidity {am) 24 84.04% | 8515% 785% 0.25 099
Humidity (pm) 24 4198% | N25% 14.88 % 0.61 0.48
| Max temp 24 22.830C | 2295°C 331C | 035 <0.56
Min temp 24 7.72°C 8.62°C 3.62°C 0.24 1.36
Atmospheric 24 8.71mb | 871mb 004 mb -0.18 -0.68
pressure {am) ,
Almospheric y 8.7 mb 8.7mb 004 mb 0.56 -0.49
pressure (pm)
Radiation 24 16.17MJ | 17.15MJ 4.55M) -1.31 1.37
Diffuse 24 3.85MJ 34IMJ 1.56 M) 1.09 1.1
radiation
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As can be seen in the table 11, the autumn data begins to change In
comparison to summer and winter. The skewness and kurfosls of the data
for autumn shows a very even distibution. The atmospheric pressure in the

morning has a skewness of only -0.18 and a kuriosis of -0.48.

The evaporation during all the seasons was evenly distributed. The most
uneven distribution can be seen In summer ( Table 10 ) where the skewness
of 0.96 Is higher than In winter, spring and autumn, The kurtosis s highest In
summer, showing how the thundershower activity and. Increased

temperature, radiation and humidity effect evaporation.

The standard deviation of evaporation remains relatively constant between
8.13 litres in summer, 9.83 litres In spring, 7.21 litres in winter and 7.29 litres In

auvtumn.

6.2 EVAPORATION

The data collected from the Class A evaporation pans were collected as
height in milimetres. The data were multiplied by the area of the Class A
pan to obtain volumes. These readings were then divided by one
thousand to obtain liires. Evaporation was analysed in relation to each

climatic varable In a regression analysis and an analysis of variance.

Freshfslimes was put into a dish with a volume of 0.02826 m». The dish, filled
at the same helight, holds approximately 7 litres of waler. The slime, filled to
the same helght In the dish, has an average weight of 9,000 kilograms.
Simply put, the simes has a specific mass of 1,286. An average figure is used
due to the ratio of sediment to water in the slimes not being consistent.
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The density of the slimes varies as the drying and bullding requirements on

the slimes doms change.

6.3  TEXTURAL CHARACTERISTICS OF THE SLIME

The dried sediments mass for each sample was determined to an accuracy
of one miligram, before being sleved for 15 minutes. An Endecott-
mechanical sieve was used with a sleve stack conslsting of sieves of a 0,5
phi increment, The purpose of using phi is that It changes an arthmetic
series of graln sizes to a logarithmic serles so that linear statistical measures
can be applied to the distribution curve ( Tucker, 1991 ). Phils a factor of the
grain size in millimetres on a logarithmic basis which enables the data to be

applied to linear statistical tests:

Phi=-log d
log d2 . d = diameter of particle in millimetres

Sieves ranging from -5,0 phi (32 mm) to a =4,75 phi (0,0156mm) in size were
used. The mass of particles in each sieve was determined to one

thousandth of a gram { Otto and Harmse, 1993 ).

These values were then used in a Turbo Pascal software program to
calculate the following parameters : average grolri size, median size,
degree of sorting, skewness and kurtosis. The paramelers were calculated
by rhecns of the standard Folk & Ward formulae ( Folk & Ward, 1956 ).
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7. RESULTS
7.1 EVAPORATION

The erratic weight differences of the slimes in the dish during the winter and
the summer months are depicted in Figure 20 and Figure 21.

in winter
051‘\/ \/
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ngre 20 : The weight differences of the fresh sime in winter.

Although the weight loss of the simes is depicted as emratic, it does show
that a trend exists during winter and summer. It is also clear from the graph
that evaporation is generally higher during summer. This can be attributed
to the increase in temperature and radiation.
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Figure 21 : The weight differences of fresh slime in summer.

Figure 22 shows a three dimensional depiction of the total evaporation from
the Class A pans in litres on slimes dams. It can be clearly seen that Mispah
simes dam has more evaporation than East simes dam and West slimes
dam. There can be numerous reasons for this, entailing weather variations

and water quality differences.
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Total evaporation on the slimes dams

| WM EAST (] misPAH ERWEST |

Figure 22 : Three dimensional bar graph on the total evaporation

on the slimes dams.

These differences can be seen to be seasonal variations due to various
climatic factors. The seasonal variation of the evaporation between each
of the slimes dam is illustrated by the bar graph in figure 23. Figure 23
already shows the continual influence that plant cover on West slimes dam
has on the evaporation from the surface area. The evaporation on West
simes dam, as measured by the evaporation pan, is less in comparison to
East slimes dam and Mispah slimes dam. The evaporation pan on West
simes dam is set up amonst the plants growing on the simes dam. The three

simes dams experience the same weather conditions. East slimes dam and
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West slimes are very similar in physical height, but as Figure 22 indicates, East
simes has a recorded higher actual evaporation. The assumption can be
made that the plant cover is having an effect on the evaporation by
prohibiting direct sunlight to the evaporation pan. It must not be assumed
that the plant cover is the only reason for the decreased evaporation on

West slimes dam, the water qualitymay have a large influence too.

Seasonal Class A evaporation from
the pans on the slimes dams |

res

vap

Winter Spring Summer Autumn

I Mispoh [l West :

\‘ . East

Figure 23 : Seasonal evaporation from the pans on

the slimes dams.
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The results of the regression analysis and analysis of variance for each

climatic factor on each slimes dam per season Is discussed below., The

detailed results are in Appendix 3.

7.1.1 WINTER

Table 10 Is a summary of the results from the regression analysis and analysis
of variance. Temperature has an important influence on the evaporation in

the winter months on East slimes dam and Mispah slimes dams.

Table 12:Results of the regression analysis and the analysis of variance

during the winter months.

SLIMES DAM VARIABLE R2 CORRELATION
(%) COEFFICIENT
East Minimum temperature 41.06 % 0.6409
Wind speed (am) 39.68 % 0.6299
Maximum temperature 2639 % 0.5137
Mispah Minimum temperature 34.68 % 0.5888
Maximum temperature 21.65% 0.4652
Diffuse radiation 21.52% 0.4639
Atmospheric pressure (am) 17.24 % -0.4151
West Humidity (pm) 983 % 0.3138
Almospheric pressure (am) 821 % -0.2865
Wind speed (am) 797 % 0.2822
Minimum temperaiure 6.14% 0.2478
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Both East and Mispah slimes dams evaporation rate is strongly influenced by
temperature differences, hence the good corelation coefficients of the
maximum and minimum temperatures. The regression analysis and analysis
of variance clearly show that minimum temperature accounts for 41.06 %
of the total climatic variables that influences evaporation on East slimes
dam and 34468 % on Mispah simes dam. However, temperature, both
maximum and minimum temperature, accounts for 67.45 % of the tofal
variation in evaporation on East simes dam. Figure 24 is an area graph
clearly showing the strong relationship between evaporation and minimum

temperature on East slimes dam.

Evaporation and minimum temperature
| on East Slimes dam
\' 60

|

3
|
| 40
4
| %
1 2
} 10
|
| 0
| une02 12 28 5 12 20 7 3 10

[ pe— 1 |
| Il wsam  [] mintemp | l

Figure 24 : Evaporation and minimum temperature on East slimes dam,
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The combined temperature on Mispah slimes dam accounts for 56.33 % of
the total variation. East slimes dam's surface area has an elevation of
approximately 34.6 metres above the sumounding area with an average
rate of rise of 1.0 metres per year ( Vaal Reefs Exploration and Mining
Company limited, 1993 ). This elevation dllows the wind flow fo be
undisturbed and play a large role in control of the temperature, Mispah
slimes dom, with an Initial surface area of 140 hectares and proposed rate
of rise of 2,8 metres per year, Is stil close to ground level. The day walls and
side walls are approximately three metres higher than the water surface of
the slimes dam. The wind flow Is therefore slightly more disturbed than on

East slimes dam.

The wind speed on East slimes dam has a stronger relationship with
evaporation than it does on Mispah slimes dam. The wind speed In the
morning accounts for 39.68 % of the total climatic variables affecting
evaporation. West slimes dam shows no strong relationship between any of
the climatic varables. The wind speed (am); humidity (pm): minimum
temperature and atmospheric pressure combined only account for 32.15 %

of the evaporation on this site.
7.1.2 SPRING

The results, depicted in Table 13, for spring show very different climatic
variables having a stronger influence on the evaporation on the slimes
dams. The regression analysis and analysis of variance between each
climatic variable and evaporation from the Class A pans show interesting

relationships.
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The increase in humidity and Inconstant atmospheric pressure associated
with the spring months has a profound effect on the evaporation, The
strong relationship Is clearly shown In Table 13 by East and Mispah simes
dams where humidilty accounts for 37.28 % and 28.58 % of the fotal
respectively. The negative corelation coefficients indicate the inverse
relationship between humidity and evaporation. This simply means that as

humidity decreases, so evaporation increases.

Waest simes dam Is influenced by humidity {(pm) and the increased radiation.
Humidity, both morning and afternoon, radiaion and maxmum
temperature account for 5207 % of the total. The Increase in diffuse

radiation is effected by the increase in humidity.

Table 13 : Summary of results of regression analysis and analysis

of variance during the spring months.

SLIMES DAM VARIABLE R2 CORRELATION
(%) COEFFICIENT
East Humidity (am) 37.28% 0.6106
Atmospheric pressure (am) 2574 % 0.5074
Atmospheric pressure (pm) 1443 % 0.3799
Mispah Humidity (am) 28.58 % -0.5346
Radiation 134 % 0.3661
Diffuse radiation 11.01 % -0.3317
West Humidity (pm) 17.39 % -0.4171
Radiation 1537 % 0.3919
Humidity {am) 10.06 % -0.3255
Maximum temperature 9.25% 0.3042




65

7.1.3 SUMMER

Summer with the increased temperature, radiation and increased variation
in humidity influence evaporation to large extent on East and Mispah slimes
dams. The rainfall, ie. summer rainfall mainly in the form of thunderstorms,
settles In. The assoclated humidity (pm) and maoximum temperaiure
variations account for 75.65 % of the evaporation on Mispah slimes dam.
Wind speed has no effect on the evaporation In summer due to the
increased radiation and temperature. Table 14 s the summary of the resuits
of the regression analysis and analysis of variance. As can be clearly seen

in Table 14, humidity, temperature and radiation have a marked effect on

evaporation on all three slimes dams.

Table 14 : Summary of results of regression analysis and analysis of variance

during the summer months.

SLIMES DAM VARIABLE R? CORRELATION
(%) COEFFICIENT
East Humidity (am) 30.96 % -0.5564
Radiation 2503 % -0.5003
Humidity (pm) 17.48 % -0.4181
Mispah Maximum temperature 4073 % 0.6382
Radiation 37.04 % 0.6086
Humidity ( pm) 3492 % -0.5909
West Radiation 208 % 0.4561
Humidity (pm) 19.45 % -0.4409
Humidity (am) 1413 % -0.3759
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The relationship between each climatic variable s closely related to the

other resulting in the summer months evaporation being attributed to three

variables which are pronounced in summer, namely humidity, radiation ond

maximum temperature.

7.1.4 AUTUMN

Table 15 Is summary of the results of the regression analysis and analysis of

variance.

Table 15 : Summary of results of regression analysis and analysis of variance

during the autumn months.

SLIMES DAM V ARIABLE R? CORRELATION
(%) COEFFICIENT
East Wind speed (am) 324% -0.5692
Wind speed (pm) 23.25% -0.4822
Atmospheric pressure (am) 22.56 % -0.4749
Mispah Wind speed (am) 2713 % -0.5208
Atmospheric pressure (am) 172 % -0.4147
Almospheric pressure (pm) 12.56 % -0.3544
Wind speed (pm) 10.62 % -0.3258
West Wind speed (pm) 274 % -0.5206
Wind speed (am) 2212 % -0.4704
Atmospheric pressure (am) 124 % -0.3521
Atmospheric pressure ([pm) 1225 % -0.35
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The autumn months, marked by cooler, dryer conditions and increased
atmospheric pressure differences, influence the evaporation to a large
extent. Table 15 shows the strong relationships between atmospheric
pressure in the morming and afternoon and wind speed on the three slimes

dams.

Wind speed In the morning and afternoon account for 55.65 % on East
simes dam and 49.23 % on West simes dam. Figure 25 is a combination
graph showing the inverse relationship between wind speed and
evaporation in autumn. The wind decreases the temperature, thereby

decreasing the evaporation.

Evaporation and wind speed

n t Slim

25

Apr S 7 1012 14 17 19 21 24 2 8May3 5 8 1012 15 18 24 26 29 31
Date

[Bwindpm  Mwindom [l evaporation |

Figure 25 : Combination graph showing evaporation and wind speed
on East simes dam.



7.2 TEXTURAL CHARACTERISTICS

The parameters determined through textural analysis of the sediments of
the slimes dams are good indicators of the permeabllity and water

retention capabilities of the slimes dams themselves.

The median Phi-value for a number of samples taken at Vaal Reefs by Van
Niekerk (1994) was 3,209 phi with a standard deviation of 0.2 phl. This
indicates that the average size of the particles can be classified as a fine
soll. There is no significant size difference beilween the surface and one

metre deep samples.

A phenomenon noticed under the microscope s that most particles smaller
than 0,0625 mm are quartz grains. Under natural conditions there are no
weathering processes that break quartz down to these small sizes (Otto and
Harmse, 1993 ). Furthermore, any such fine quartz particles would be
dispersed with the erosion forces associated with such intense weathering
agents that might occur under natural circumstances. The result is an
abnormally high amount of quartz particles that are the size of clay
particles, but do not have the same physical or chemical characteristics

that clay particles have.

Clay particles have a large surface area per unit mass and are electrically
charged ( Fuggle and Rabie , 1994 ). Water molecules are bipolar and are
held in a clay substrate not only by weak bonds between the clay and
water molecules, but also by the bonds between individual clay pariicles.
The flat shape of clay particles, and their electic ion charge, causes a low
porosily. The spherical character of the quartz particles causes larger infer

particle areas which leads to greater porosity ( Wild, 1993 ).
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The texiure of the different sediments investigated thus relates to porosity
and water retention capabilities. This basically means that the slimes dam
sedimen! has the capability of absorbing larger amounts of water than
would be expected when looking at the physical characleristics
(permeabllity and porosity). The sedimen! does not have the water
retention capabilities of natural soll and therefore their water holding
capacity is more dependent on evaporation and gravity than is nalural soil

( Otto and Harmse, 1994 ).

Figure 26 clearly indicates soil-moisture characteristics curves for coarse

and fine talings materials ( Van lyl, 1987 ).
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Figure 26 : Soil-moisture characteristic curves of simes

material ( Van Zyl, 1987 ).

Slurry deposition of tailings is not a continuous process, but occurs in cycles
on different paris of a tailings pond. This resulls in layers of saturated tailings

deposited over previously deposiled layers. A management siralegy is
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usually designed to allow sufficient time between deposition of layers so

that drainage and evaporation can occur from the deposited material.

The flow of water above the water table in fallings ponds occurs under
unsaturated conditions. Flow is essentially vertical in the flat beach portions.
Between subsequent depositions, water may drain downward to a water
table or evaporate upward. Water movement in the deposited layer
depends on the material characteristics, the occurence of evaporation,

and the molsture profiles of the previously deposited tallings.

Evaporation In the coarse tallings affects primarily the upper 25 to 30 cm.
Water contents at elevations below 2.75 metres are essentially unaffected
by evaporation. Evaporation causes upward flux in only the upper 25to 30

cm of the profile.

A water table deeper than three metres would have little effect on the
downward movement of water in coarser tailings. . Water would move
downward regardless of the depth. The steady upward flux of water from
the water table in the fine tailings undergoing evaporation depends greatly

on the depth to the water table. The deeper the water table, the lower the

flux.

In fine tailings, evaporation effects are large, drying the upper portion of
the profile significantly, and causing a steady upward flux from the waier
table three metres below the surface in less than 60 days. Approximately
the vpper 100 cm of the profile is affected by evaporation. Evaporation is
therefore, more important for the dewatering of fine failings than for coarse
lailings. The increased reduction in water content caused by evaporation
in the coarse profile over and above that caused by drainage only is not
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significant. It Is expected that further reduction in the molsture content over
a greater depth can be obtained for the fine tallings If the water table Is

deeper than three metres from the surface.

It can be concluded that in coarser tailings enough time must be allowed
for the talings to drain to minimise resaturation of previous layers.
Evaporation helps slightly to prevent resaturation, and does so in the first
few days after deposition of the new layer. Since the amount of fime the
coarser tallings require to drain Is more than a few days, drainage s the
most important factor in selecting optimum times between depositions

( Van Zyl, 1987 ).
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8.  SYNIHESIS

The overall evaporation on the simes dams can be calculated by the
helght of water evaporated from the pan (in milimetres) and multiplying it
by the area of the slimes dam. This is only applicable to the pool area of
the slimes dam. The evaporation In kilolires per simes dam has been

tabled in Table 16.

Table 16 : The total evaporation In kilolitres for each slimes dam.,

EAST MISPAH WEST

June 26 533.81 k¢ 47 600.) ke 138 881.27 k¢
July 38 126.61 ke 57 860.4 ke 17 162.87 ke
August 51 694.29 ke 69 636.53 ke 19 985.22 ke
September 68 185.83 ke 98 712.69 ke 19 053.53 ke
October 87 967.27 k 101 057.31 ke 17 430 ke
November 75 64234 k 8335488 ks 14 809.44 ke
December 59 605.25 ke 102 643.98 ke 20 74536 ke
January 61 256.26 ke 84 273.41 ke 20 995.22 ke
February 47 27588 k 84 355.99 ke 20 836.86 ke
March 36 979.46 k 65 681.65 ke 14 639.64 ke
April 57 579.3 k¢ 62 44933 ke 13 395.63 k
May 43 350.23 ke 47 490.98 ke 10918 ke
The area of the slimes dams was taken from Table 1. The pool areq,

according fo Middleton and Stern {1987), makes up 25 % of the tolal area
on the simes dam surface. These above figures are graphically presented

in Figure 27, Figure 28 and Figure 29.
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Figure 27 shows the evaporation on East slimes dam for the period July 1994
to July 1995 The results show definite trends in the spring and summer
months. Figure 28 shows the similar frends for Mispah simes dam as it does
for East simes dam. The weather has a strong influence on the

evaporation during the warmer months.

Total evaporation on East simes dam
for July 1994 - July 1995

ion in kilolitres

4!
]

cvapora

-

Figure 27 : Total evaporation for East slimes dam for the period
July 1994 to July 1995.
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Total evaporation on Mispah slimes dam |
for July 1994 - July 1995

vaporation in kilolitres

=2
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July 1994 - July 1995

‘- Evaporation

Figure 28 : Total evaporation on Mispah slimes dam for the period
July 1994 to July 1995.

Figure 29 shows the evaporation for West slimes dam. The trend that can
be seen in the Figure 29 differs considerably from both East and Mispah
simes dam. It must be remembered that the Class A pan was set up
amongst the Phragmites in the penstock area. The pan was thus effected
by the shade produced by the Phragmites as well as the disturbed wind
flow over the surface of the slimes dam. However, this does not imply that
the water loss on West slimes dam is less. The Phragmites , as a common

wetland plant, absorbs phenomenal quantities of water.



Total evaporation on West slimes dam
for July 1994 - July 1995
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Figure 29 : Total evaporation on West slimes dam for the period
of July 1994 to July 1995.

Figure 30 depicts monthly evaporation data. The general trend can be
observed where East and Mispah evaporation increases dramatically at the
onset of spring. However, the trend for West simes dam can be seen as
radically different. The growth of these plants start in the early spring season
and continues through summer and autumn. During winter, shoots die
gradually as the temperature falls. The maximum shoot height and leaf
number are attained during summer shortly before flowering ( Patten,

1990 ).
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Figure 30 : Monthly total evaporation for the three slimes dams.

Returning to the Highveld seasons, Table 17 contains the totals for each

season and a grand total for each slimes dam. The evaporation is

expressed in kilolitres per slimes dam.

for each slimes dam.

Table 17 : Seasonal totals and a grand total evaporation

SEASON MONTHS EAST MISPAH WEST
Winter Jun, Jul, Aug, Sep 300 895.26 ke | 547 619.39 ke 140 1658 ke
Spring Oct, Nov 251 576.88 ke | 380824.39 ke | 64 479.54 ke
Summer | Dec, Jan, Feb, Mar | 373254.24 ke | 67391007 ke | 154 4342 ke
Autumn | Apr, May 161 508.82 ke | 219880.61 ke | 48 627.55 ke

TOTAL 1087 235.2ke| 822234.5ke | 407 707.09 ke
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Figure 31 is a bar graph of the data in Table 17. The graph shows how
Mispah slimes dam, with the largest surface area, evaporates more water

than the other simes dams. The factor of surface area is important to

remember when studying West simes dam.
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Figure 31 : Seasonal evaporation of the slimes dams and a total

for the year.

According to Funke ( 1990 ), it has been estimated that only 40 percent of
the water in a simes dam is available for evaporaton and downward
seepage, while roughly 25 percent is retained within the slimes and 30

percent of the water is returned fo the plant.
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?.  CONCLUSION

From the Information gained In this study, certain aspects { in conjunction

with the study's objectives) have come to light, namely:

Objective 1.

- The tolal evaporation for East slimes dam was 1 087 235.2 kilolifres
for the full rainfall year. This indicates that approximately 2 978
kilolitres of water is evaporated per day over the entire pool surface

areq,.

- The total evaporation for the rainfall year for Mispah slimes dam
was 822 234.5 kilolitres. In other words, approximately 2 253 kiloliires of

wateris evaporated from the pool area per day.

- The total evaporation for the rainfall year for West slimes dam was
407 707.1 kilolitres from the pool area on the slimes dam. This
indicates that approximately 1117 kilolitres of water is evaporated

daily from the pool area.

To simplify the evaporation figures above, Table 18 shows the average daily
evaporation lost per month from the evaporation pans. The height in
millimetres per square meltre per month is presenied in Figure 32. Mispah
simes dam and East slimes doam can be regarded os more accurale

representations of the evaporation from the pool areas on simes dams.



Table 18 : Average daily evaporation in millimetres per square metre

MONTH EAST MISPAH WEST
Jun 3.16 4.49 439
Jul 44 5.28 5.25
Aug 596 6.35 611
Sep 8.13 9.31 6.02
Oct 10.15 9.22 5.33
Nov 9.02 ’ 8.42 4.68
Dec 6.88 9.37 6.35
Jan 7.07 7.69 6.42
Feb 6.04 8.52 7.05
Mar 427 | 599 4.48
Apr 6.87 1 Tss9 4.23
May 5.34 4.33 3.34

Average daily evaporation per
square meftre
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Figure 32 : Average daily evaporation per square meftre



Objeclive 2.

These are average daily figures for the year, and these are in furn

influenced by the climatic variables per season as indicated in Table 19.

Table 19 : Summary of the most important factors influencing evaporation

on the slimes dams,

SLIMES DAM SEASON VARIABLE

EAST: Winter Minimum temperature
Spring Humidily (am)
Summer Humidity (am)
Autumn Wind speed (am)

MISPAH : Winter Minimum temperature

Spring Humidity (am)
Summer Maximum temperature
Autumn Wind speed (am)

WEST : Winter Humidity (pm)
Spring Humidity (pm)
Summer Humidity (pm)
Autu mn Wind speed (pm)

From Table 19, it can be concluded that:

the optimum time for waler conservation is during the winter
months when the temperature is low, the atmospheric pressure more

constant and the humidity low,
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- the water quaiity within the reticulation systems may deleriorate fo
such an extent that treatment may not be a viable option in terms of
excessive cost, then the best time to dispose of these waters would
be in the hot, dry spring and summer months. Although the rainfall
does add water in to the system, it acts as a diluting factor. This allows

the high saline water to be evaporated far quicker.
Some deficlencles found in the study are as follows:

- The continual pH and conductivity variation In the slimes dam water
effects the vapour pressure to a large extent which has a direct
effect on the evaporation. The evaporation will therefore be
generalised for the simes dam. The water quality of one slimes dam
to another will result in a generalised model. A site specific study is
suggested with detailed data for the specific areaq, resulting in an

accurate and exact prediction model for that specific site.

- The ratios of the pool areq, wet beach area and dry beach area as
proposed by Middleton and Stern (1987) provide too large a
generalisation for the accurate calculation of the evaporation from
the surface area of the slimes dam. It was observed that the water
quantity varied to a large extent during the rest periods and pumping
periods on the slimes dams. The ratios do however provide a good
division of the slimes dams surface area during the regularly pumping

periods.

Some problems experienced in the study are those of transportation and

data missing due to the public holidays.
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The simplest and most common means of estimating the evaporation Is on
the basls of dala obtained from pan and tank evaporimeters. For future
monitoring and Iimproved waler resource management, a Class A
evaporation pan can be set up in close proximity to the offices at the mine.
The dally data collected can be applied to the regression lines in Table 4,
Table 5, Table § and Table 7 o provide a predicted evaporation quantity
for the slimes dams in the south eastern part of the North West Province.
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APPENDIX 1

CLASS A EVAPORATION TANK
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-1.3
-0.6

-0.6
-43

-14
29

05
28

-1.6
85
0.2
54

apam

872.4
8742
8725
873.5
874.8
e57.8
872.4
8771
874.7

873.7
876.3
871.1

873.8
873.2
873.2
873.4
8726
873.3
874.9
875.1
874.9

869

867.2
878.5

880.3
875.9
8759
873.5
870.8
871.7
€66.1

870
871.1

appm

870.5
874.5
870.7
872.1
8709
£64.9
8716
8743

8723

8716
874.1
£68.1

871.3
871.2
871.4
870.8
870.2
871.5
873.9
872.8

872.1
£66.3

857.7
877.2

8785

874
874.2
871.1

£69
870.1
£66.4
£68.6
£68.2

radiation diffuse

13.56
12.61
14.75
15.84
15.35
15.09

13.12
14.56
14.65

15.04
14.66
15.31

14.48

13.4
15.54
15.57
15.66
13.41
15.34
15.86

15.67
15.69

79
16.56

17.04
17.12
16.31
14.92
17.66
18.02

16.8
18.42
17.04

3.77
38
3.31
1.7
2.17
2.14

2.85
2.15
2.1

1.99
245
222

2.67
3.28
2.12
2.14
1.85
3.83
224
2.08
2,42
2.11

4.99
2.08

1.89
1.89
3.28

43
2.49
2,53
425
in
4.24

¢ XION3ddV
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22 1911

24 9.85

26 10.4

29 20.26

31 12,59

M. Tclal 191.05
Sep2 19.16
S 2464

7 20.26

9 14.23

12 19.16
14 208

16 18.07

19 20.8

21 17.52

23 18.61

26 21.35

28 21.35

30 18.07
254.02

Total 11334
Oct 03 33.39
5 9.64

7 16.42
10 30.66
12 2245
14 12.04
17 2628
19 208
21 25.18
24 2989
26 2245
28 15.33
31 24.85

289.38

Nov 02 1423
4 15
7 3066
9 14.01

25.18
9.85
11.5

24.09

13.14
2217

23.54
30.68
19.18
16.77
22.46
'9.31
18.61
24.35
20.56
21.82
24.98
36.13
24.09
292.4

1291
36.68
29.97

18.61
40.51
33.21
25.92
25.18

219

438

21.9
30.66
23.49
2545
377.3

21.35

2.53
36.13
317

12.5
59
59

8

- - O 0
QUL un; B~

[A)

F N

o o : !
VLU AWONULON®ENN

o o

6.4
6.4
8

59.6

73
56.5
446
63.6

54.5
49
40.5
35.5
63
41
735
43
47
55.5
50.3
48
40.5

52.3
40
65

50.3
55

63.5

69
51.5
36.5

60
57.5

56.5
75

68
63
63
50

East siimes dam

30.3
28.5
225
10
1C0

100
100
12
195
213
11.5
13
9.3
13
18.5
19
19
22

15
30
345
243
19
14
52.7
15
14
37.3
11.5

23.5
30.3

26
35
35
33

19.7
17.7
224
2538
224

22.4
27.5
27.4
269
2217
27.4
245
27.9
28.9

31

32
321
24.7

256
243
2038
249
29.8
271
20.8
30.1
315
26.9

32

31.8
27.2

26.9
29.7
297

34

5.1
1.8
25
3.5
7.2

6.8
7.8
6.4
73
55
52
35
8.5
6.3

10.9

1.1

15.4
15

5.9
11.1

7.2
8.2
10
73
7.2
99
15.5
53
114
11.9
13.7

12
14
14
18.1

870
878.4
877.4
8776
8758

873
8716
8745
873.4
879.5
£€59.5

872
870.2
8723
8725
870.1

870.4
865.4

868.5

870
876.9
870.1
£66.6
870.2

875
870.1
865.2
870.8
£69.6

£68.4
869.5

873.4
£68.3
£68.3
£68.3

868.6
875.7
875.3
874.2

871

£69.9
gcs.8
872.6
8724
8766
£55.8
86B.7
£66.7
868.7
868.2
967 4
£66.3
861.7

865.1
B867.9

8738
B867.6
865.6

867
8736

1)
862.2
868.6
£66.3

865.1
£66.2

£67.6
865.9
2659
£66.5

18.49
20.17
19.16
19.66
19.84

20.35
21.32
21.57

20.5

2066

218
18.32
22 81
23.95
21.91
2205
21.63

20.03

22.75
14.31

19.11
2386
2494
2405
25.37
3038
28.51
2464
30.64
28.41
16.72

25.54
25.87
2587
2197

3.29
1.8
3.14
333
3.43

307
257
219
347

354

3.49
4.26
3.77
2.93
4.31
4.51
3.72
4.88

3.81
5.15
593
4.15
4.44
4.62
4.38
268
3.96
437
3.56
4.66
6.42

5.61
4.54
4.54
3.76

16




11
14
16
18
21
23
25
28
30
M.Total
Total

Dec 02

M Tctal

Jan 02
4

6

9

11

13

16

18

20
23

25

27

30
M.Total

1478
20.04
18.07
15.88
35.58
27.92
19.16
37.77
16.42
276.02
854.78
2135
38.98
14.45
1423
2509
19.71
24.09
35.36
2299
24.09
26.82

219
18.61

306.87

427
23.54
21.35
39.96
19.18

9.52
22.99
13.57
16.97
22.99
19.71
2628
21.79

300.53

23.56
27.19
5.47
15.33
37.88
32.61
26.58
39.39
24.69
324 .4
1079

1.1583

0.116
25.73
16.73
28.42
2464
19.74

275

27371

19.74
2162
18.24
24 .64
255.6

32.55
19.36
17.86

427
17.06
18.57

9.41
20.26

20.26
16.26

12.4
18.03
18
262.7

825

3.25

2

7.5
4.3
6.4
6.4

6.4
7.75

925
9.5
6.3

3.33
3.25

6

735
73.7

78
86.5
61.7
52.5
57.5
50.7

54

64
61.3
57
74.5

47.5
425
59.3
60
78
64

60
65.5

56
67.5
57
58.3
68
75.5

77
83

78
74.5
62.5

59

East simes dem

30
50.7
35
35
35
22
27.5
21.7
65

32,5
27
43

415
41
12
21
28
18
43
31
25

26.5

31
12,5
19
37.6
545
57
73
46.5
455
43

415
24
296

311
29.1
23.9
27.8

31
335
305
31.7
25.3

28.1
33.2

29.7
29.8
25.4
328
342
336
343
29.7
32.1
285
298

319
331
329
346

26
258
247
288
27.8
29.7

30.5
337
34.2

15.7
15.7
136
11.8
146

14
14.4
133
11.9

1.7
15.7
15.3
147
142
125
15
158
14
16.5
15
15.1
17

14.7
146
15
18.8
125
10.3
148
16.3
18.05
16.5

16.2
16.6
20

£E€8.4
870.2
€556
870.7
887.7
8556
£64.4
£56.8
£5696

£59.1
£59.1
8705
871.1
£69.4
871.7
867 2
£68.4
£67.1
869.4
€653
£58.2
EES 8

£66.2
€69.7

871

€68
85669
867.6
£58.6
£65.9

£68 2
£69.4

€69.1
£66.5
£67.5

€6 6
£867.6
865.9
£65.9
559
859.9
£66.2
864.3
870.1

£61.7
£67.7
869.7
£66.1

E69
864.9
866 3

865.3

8872

£67
£863.4
£64.9
£64.2

€65
868 6
£68.6
€63.9
B64.9
£66.4
£67.1
£63.9

867.1
867

£67.1
£64.5
£66.8

207
1623
18.08
13.91
2321
2295
20.35
27.08
20.74

I
3N
2384
20.19
16 25
34.16
30 16
3058
3256
23 81
28 41
19.62
23.78

31.75
3043

28 4
28.23
1564
15.98
17.48
22.98
19.33
2381

25.24
28.54
28.33

7.05
7.07
7.45
8.49
576
888
9.69
4.25
6.19

6.51
6.51
10 42
9 .47
9.87
9.45
10 78
11.08
10.26
7.83

- 71.85

9.92
6.91

241
4.14
421
3N
8 45
8.79
1.72
6 52
8.97
783

s
4.45
555

A




Feb 01
3
6
8
10
13
15
17
20
22
24
27
M.Total

Mar 01

3

6

8

10

- 13

15

17

20

22

24

27

29

31

M.Total
Total

Apnl 3

5

7

10

12

14

17

19

21

24

26

16.97
12.59
31.86
12,59
17.52
33.94

21.9
24.09
13.79
16.42

16.42
18.06
236.15

13.69
11.5
28.47
13.69
8.21
19.7
9.85
16.42
30.66
10.62
0.98
7.34
8.21
11.5
190.84
1877.5
14.78

12.04

10.9
20.47

6.89
15.33
19.71
12.59

8.98

20.8
16.42

26.1
15.15
219
7.93
10.95
27.37
16.42
18.61

19.11
10.4

10.4
18.42
202.8

8.96
-5.37
25.44
17.86
14.59

12.04

9.85 .

9.85
22.45
8.21
7.72
9.26
6.02
11.72

158.6

1601
10.95
18.61
13.14
26.28
13.69
24.37
30.34
20.63
22.99
25.89
25.85

0.75
5.5

1.75
5.5
4.5
5.5
5.5

0.75
3.5

1.3

w
v = Lwow
VENNDNNLLL b -

uw
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W
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1

LB
ONWUREBEMWNOLN WL

6.5
25

5.5
3.75
2.7
4.5

3.25

4.5

76.5

74
80.3
80.5
78.5

60
52.5

56
74.7
83.5
75.5

81.7

85
84
81.3

76
72
86
82
62
60
75
90

845
80.5

86.3
89
81

77.3
77

80.5

75.3
87

124

80.3
69

East slimes dam

45
45.5
40
40
37.5
247
17.5
25

52.6
40

415
41

37
57
39.7
385
57

38
48
38.5
283
27.5
87
80

52
60.5

417
36.5
37
327
39.5
59
26.7
70
27
39
16.5

29
30.8
312
313

30
324
33.2
331
27.5
29.7

30
31.2

304
25.1
28.5
289
27.7
27.4
288
28.8
325

32
225
21.4
25.7
229

238
25.1
26.2
276
221
23.1
26.7
243
279
2438
26.5

156
16.4
17.7
19.3
15.8

16
126
153
16.8

15
15.3
173

149
16.5
14.7
16.3
14.1

136
143
133
139
14.8
14.2
142

153
15.3

8.2
104
12.2
11.7

1"
8.05
9.03

10.75
12.75
12.6
5.05

e67.1
£68.4
8713
£68.9
869.5
269.6
870.8
£68.1

£59.7
£67.2

870.5
EE8.4

g58.1

€699
872.2
£69.9
870.2
8716

£65.4 °

8723

870
£68.4
£68.1
e67.5

870
870.1

873.2
8715
8732
871.1
875.6
8716
869.2
871.7
£66.7
€64.9
865.3

865
866.9

£68.7
£66.7
£67.8

- 867.3

867.9
866.1
£67.9
£65.6

£68.8
£66.2

866.1
868.5
£69.5
£67.7
£68.4
869.4
£67.5
£69.8
867.6

€67
867.2
£66.4

868.7
867.9

871.7
869 5
870.9
£68.8
875.1
£69.7
867.4
870.3
863.7
£62.8
£62.8

22.57
21.08

28.07 -

25.99
18.98

28.7
30.12
28.07
16.31
17.48
2511

24.57

19.73
19.18
22.29

258

211
23.36
2077
18.95

2427 |

21.11
1281
6.33
14.75
7.56

18.68
2039
18.92
19.62

2067
20.78
21.59

1433

19.29
127
18.83

6.91
5.43
437
6.46
8.12
349
2.01
3.45
5.81
8.85

5.79
483

6 21
784
6.44
486
4.97
567
576
6.33
333
KRR
4.96
4.13
6.53
5.59

.6.28

464
6.35
378
3.15
234
4.85
333
.1
3.05

€6




28
M.Total

May O1

3

5

8

10

12

15

18

24

26

29

31

M. Total
Total

7.88
166.79

12.37
712
6.57

12.04
6.57
10.4

12.59

9.3

18.61
493

10.95
6.57

118.02

451.6

14.21
247

20.33
13.17
12.42
19.88
12.42
17.65
27.37
13.14
33.94

8.76
13.69

6.02
198.8
692.7

1.25

w
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MLWLONNONLLWN

N
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PN

i
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5

725

89
92.5
91
90.3
96
96.5
75.7
83.5

92.5
84
89

89.5

East slimes dam

17.5

26.4

19.3
233
226
2238
19.2
21.5
19.1
227
15.5

19.6
17.9

1.5

9.17
10.7
8.15
10.8
39
48
575
43
16

4.1
34

£€58.3

859.7
870.2
871.8
£85.1
8727
874.9
8759
870.1
8713
876.7
877.1
876.5

£57.4

869.3

269.3
£69.4
€63.5
871.9
8725
8743

874
8715
8743
8754
8742

19.65

4.79

5.17
16.07
16.38
18.06
15.28
17.32
16.98

8.19
13.47
14.39
15.31

1.8

317
8.13
4.41
369
2.33
4.59
243
1.89
2176
4.13
3.18
2.99

vé



MISPAH SLIMES DAM
Polch Virfs

Date evap evap wsam wspm  hudam hudpm maxtemp mintemp apam appm radiation diffuse

June 02 6.56 8.76 1.5 5 82 32 203 2.2 872.4 8705 13.56 an

3 3.28 2847 2.7 2 91 33 19.4 1.3 874.2 874.5 12.61 3.8

7 17.52 19.16 3 6.5 77 29 17.1 -0.7 B72.5 870.7 14.75 3.31

9 7.12 784 4.5 15 755 35 17.1 -1.9 877.5 874.7 14.¢6 3.24

12 12.06 20.8 o 16 68.3 " a1 18.4 -0.8 873.5 872.1 15.84 1.7

14 10.4 9.3 12 8 70.5 40.5 20.8 0.5 874.8 870.9 15.35 2.17

16 9.31 bt 10 9 60 19.5 19.9 5 B57.8 BB4 .9 15.09 2.14

19 8.76 21.9 10 12 80 46 15.9 -06 8724 B716 13.12 285

21 6.57 9.3 4 8 74 28 18.9 29 877.1 8742 14.56 2.15

23 766 859 0 11 83 25 19 15 874.7 8723 14 65 2.1

26 1085 13.14 33 7 61.7 15.5 213 -1.2 873.7 8716 15.04 199

28 766 859 2 0 48.5 215 21.9 09 876.3 8741 14 .66 2.45

30 547 555 0 11 77.5 18 219 -15 B71.1 £68.1 15.31 2.22
M. Tetal 1133 1614

July 03 11.5 13.92 35 55 74 38.5 20.6 3.5 873.8 871.3 14.48 267

5 12.06 1467 0 5 92.5 255 206 36 8732 871.2 134 3.28

7 985 1163 2 4.5 65 155 195 2.15 "873.2 8714 15.54 2.12

10 16.42 20.75 -3.3 2.7 79 18.3 21 1.7 873.4 B70.8 15.57 2.14

12 104 124 1 4 63 14 223 -19 8726 870.2 15.66 1.85

14 93 1087 1.75 6.5 67.5 245 20.8 -2.15 873.3 B71.5 13.41 383

18 219 2299 0.8 4.2 57.4 16 20 -35 874.9 873.9 15.34 2:24

20 8.21 31.75 0 5.5 70.5 19 19.8 -0.8 875.1 872.8 15.86 2.08

22 876 B.76 2 4 64 215 19.4 -1.3 8749 872.1 15.67 2.42

25 1599 17.79 3.5 28 49 13.7 219 -0.6 2869 866.3 15.69 2.11

27 2.74 2409 3 9 91 57.5 10.5 -0.6 £67.2 B67.7 79 499

29 8.21 6.57 0 1 - 82.5 335 176 -4.3 878.5 877.2 16.56 2.08
M.Total 13532 185.19

Aug 1 985 1478 0 33 826 28.7 175 <14 880.3 8785 17.04 189

3 766 104 2 35 65.5 16.5 19 .29 8759 874 17.12 1.89

5 8.76 13.14 as 55 54 20.5 201 0.5 8759 8742 16.31 3.28

8 14.78 18.07 0 4.5 726 24 196 2.8 8735 B871.1 14.92 43

10 9.31 9.31 0.8 3.3 55.5 17 19.5 o 8708 869 17.66 2.49

12 14.78 18.48 2.5 7 455 12 21.9 -1.6 871.7 870.1 18.02 2.53

15 25.73 3367 7.8 93 61.3 26.3 23.2 8.5 £65.1 £66.4 16.8 425

17 1095 13.16 2.5 75 62 22 199 0.2 870 868.6 18.42 3.1

19 16.42 20.26 3 5.8 67 23 23.5 54 8711 868.2 17.04 424

1)



22
24
26
29
31
M.Tcal

Sep 2
5

7
9
12
14
16
19
21
23
26
28
30
M.Tcelal
Total

Cct 03
S
7

10
12
14
17
19
21
24
26
28
Y|
M. Total

Nov 02
4

7
9

19.71
9.85
10.4

20.26

12.59

191.05

19.16
24.64

20.26
14.23
19.16

20.8

18.07 -

20.8
17.52
18.61
21.35
21.35
18.07

254.02
1387.38
33.39

9.64
16.42
30.66
2245
12.04
26.28

20.8
25.18
29.89
2245
15.33

24.85
289.28

14.23

11.5
30.66
14.01

21.35
14.23
13.14
23.54
12.59
236.12

22.99
30.66
18.61
22.45
26.82
22.45
17.52
40.51
20.26
19.16
40.51
27.59
25.18

3471

1856.8
29.56
25.73
20.26
35.04
22,99
25.18
2682
29.05
38.32

25.9
26.28

233
14.23
34266

21.35
5.03

32.85
28.69

12.5
5.9
59

8

8.7
038
1.5
1.5

w

o

{ o o : !
VLWL hWONVLONBNN

[o1]

o

6.4
6.4
8

East slimes dam

59.6

73
56.5
44.6
63.6

545
49
40.5
355
63
41
735
43
47
55.5
50.3
48
40.5

52.3
40
65

50.3
55

63.5
69

51.5

36.5
60

57.5

56.5
75

68
63
63
50

203
285
225

10

100

100
100
12
19.5
213

11.5
13
9.3
13
18.5
19
19
22

15
30
345
243
19
14
527
15
14
373
11.5

235
30.3

26
35
35
33

19.7
17.7
224
258
224

224
275
27.4
269
227
274
245
27.9
28.9

31

32
321
247

256
243
20.8
249

'29.8

271
20.8
301
315
269

32

31.8
27.2

269
29.7
29.7

34

5.1
1.8
2.5
3.5
7.2

6.8
7.8
6.4
73
55

52
35
8.5
6.3
10.9
111
15.4

7.5

5.9
11.1
7.2
8.2
10
73
7.2
9.9
18.5
53
11.4
11.9
13.7

12
14
14
18.1

870
8784
877.4
877.6
B75.9

873
871.6
8745
873.4
879.5

£69.5

872
870.2
8723
8725
870.1
870.4

£65.4

868.5

870
876.9
870.1
£66.6
870.2

875
870.1
€65.2
870.8
£69.6
e68.4
e69.5

873.4
£68.3
£68.3
£58.3

£68.6
875.7
875.3
8742

871

869.9
£68.8
8726
872.4
876.6

£65.8
868.7
866.7
£69.7
869.2
967.4
866.3
861.7

£65.1
867.9
873.8
867.6
£65.6

€67
873.6

€66

£62.2
868.6
£866.3
865.1
£66.2

867.6
865.9
865.9
£66.5

18.49
20.17
19.16
19.66
19.84

20.35
2132
21.57

20.5
2066

21.8
18.32
22.81
23.95
21.91
22.05
2163
20.03

2275
14.31
19.11
23.86
2494
24 .05
25.37
30.38

28.51
2464
3064
28.41
16.72

25.54
25.87
25.87
27.97

3.29
1.88
J.14
3.33
343

3.07
2,57
279
347
354
349
4.26
3.77

293
4.31

4.51
3.72
4.88

3.81
5.15
5.93
415
4.44
462
4.38
268
396
4.37
3.56
4.66
6.42

5.61
4.54
4.54
3.76

96



11
14
16
18
21
23
25
28
30

M.Tolal
Total
Dec 02
5
7
9
12

14

16 .

19
21
23
26
28
30
M. Tolal

Jan 02

4.

6
9
11
13
16
i8

20
23

25

27

30
M.Tota!

14.78
20.04
10.4
15.88
35.58
27.92
19.16
371.77
16.42
268.35
1115.46
21.35

38.98
14.45
14.23
24.09
19.71
24.09
35.36
22.99
24.09
26.82
21.9
18.61
306.67

427
23.54
21.35
39.96
19.16

9.52
22.99
13.57
16.97
22.99
19.71
26.28
21.79

300.53

2222
24.84
1.66
18.97
32.59
28.78
24.41
33.69
21.9
302.98
1291.3
21.35

427
18.61
14.23
25.18
2299
27.77
39.85
27.92
21.77

30.7
25.43
23.54

348.04

47.72
27.18
16.42

45.7
16.42
-6.96

8.99
18.61

22.44
23.4

10.4
30.12
25.31

285.75

825

1.5
3.33
2.5
54
6.3

4.3

4.5

9.25
9.5

" 6.3

3.33
3.25
6
6

735
73.7

78
86.5
61.7
525
57.5
50.7

54

64
61.3
57
745

475
42.5
593
60
78
64
60
65.5

56

" 67.5

57
58.3
68
75.5
77
83
73
78

74.5
62.5
S9

Mispah slimes dem

30
50.7
35
35
35
22
275
21.7
65

32.5
27
43

415
41
12
21
28
18
43
31
25

26.5

31
12.5
19
376
54.5
57
73
46.5

45.5
43

41.5
24
296

11
29.1
239
27.8

31
335
306
31.7
253

23.1
33.2
297
29.8
25.4
328
34.2
336
343
297
32.1
28.5
29.3

319
331
329
346

26
25.8
247
288
27.8
29.7
30.5
337
342

15.7
15.7
136
1.8
146

14
14.4
133
11.9

1.7
15.7
153
14.7
14.2
125

15
15.8

14
16.5

15
15.1
17

14.7
14.6
15
18.8
125
103
14.8
16.3
18.05
16.5
16.2
16.6
20

geg.4
870.2
8696
870.7
e67.7
€656
864.4
866.8
869.6

£69.1
859.1
8705
871.1
£69.4
871.7
867.2
868.4

867.1

T 8694

8653
868.2-
£66.8

866.2
869.7

871

868
866.9
867.6
8586
865.9
£68.2
869.4
869.1
866.5
£67.5

8666
£67.6
€659
865.9
865.9
859.9
866.2
£64.3

870.1

867.7
867.7
869.7
£66.1

869
864.9
866.3
8653
867.2

e67
863.4
864.9
864.2

865
868 6
868.6
8639
864.9
866 .4
867.1
863.9
867.1

867
867.1
8645
866.8

20.7
16.23

©18.08

13.91
23.21
2295
2035
27.08
20.74

K R
3111
2384
20.19
16.25
34.16
30.16
30.58
32.56
23.81
28.41
19.62
23.78

31.75
30.43

28.4
28.23
15.64
15.98
17.48
2298
19.33
23.81
2524
28.54
28.33

7.05
107
7.45
8.49
5.76
8.88
9.69
4.25
6.19

6.51
6.51
10.42
9.47
9.87
9.45
10.78
11.08
10.26
7.83
7.85
9.92
6.91

2.41
4.14
4.21
3.91
B.45
8.79
7.72
6.52
8.97
7.83
5.21
4.45
5.55

L6



Feb 01
K

6

8

10

13

15

17

20

22

24

27

M.Tolal

Mar 01
3

6

8

10

13

15

17

20

22

24

27

29

31

M.Total
Total

Apnl 3
5

7

10

12

14

17

19

21

24

26

16.97
12.59
31.86
12.59
17.52
33.94

219
24.09
13.79
16.42
16.42
18.06

236.15

13.69
11.5
28.47
13.69
8.21

19.7
9.85
16.42
30.66
10.62
0.98
7.34
8.21
1.5
190.84
2068.38
14.78
12.04
10.9
20.47
6.89
15.33
19.71

12.59
8.98

20.8
16.42

20.14
15.44

36.1
15.44
20.73
38.33
2543
30.66
31.75
15.88

20.8
15.33

286.03

19.7
-3.28
33.39
14.34
16.34
24.09
16.42
15.33
34.82
13.33
7.43
6.05
11.41
13.34
222.71
2285.1
24.09
12.59
12.04
21.89
14.23
18.04
21.88
15.63

18.06

22.8
18.99

0.75
5.5

1.75

4.5
55
55
0.75
3.5
1.3

: W Wow
NN N ONW A -

ooN

5.5
4.7

55
57
6.75
3.5
6.3

2.5

4.7
3.5
1.25
6.2

w
O NWWE NN W

6.5
2.5

5.5
3.75
27

4.5
3.25

4.5

76.5

74
80.3
80.5
78.5

60
52.5

56
747
83.5
75.5

81.7

85
84
81.3
69
76
12
86
82
62
60
75
g0
84.5
80.5

86.3
89
81

77.3
77

80.5

753
87

72.4

80.3
69

Mispah slimes dam

45
455
40
40
375
247
17.5
25
526
40
41.5
4t

37
57
39.7
38.5
57
38
48
38.5
28.3
275
87

80

60.5

41.7
36.5
37

327
395

26.7
70
27
39

16.5

29
30.8
31.2
313

30
324
33.2
33.1
275
29.7

30
31.2

304
25.1
28.5
289
2717
27.4
2838
28.8
325

32
225
214
25.7
229

238
251
26.2
276
22.1
23.1
26.7
253
279
248
26.5

15.6
16.4
17.7
19.3
1538

16
126
183
16.8

15
153
173

14.9
16.5
147
16.3
14.1
13.6
143
133
139
14.8
14.2
14.2
153
15.3

8.2
10.4
12.2
11.7

11
9.05
9.03

10.75
12.75

126
5.05

867.1
868.4
87113
868.9
869.5
£6986
870.8
£68.1
869.7
867.2
8705
868.4

868.1
869.9
8722
869.9
8702

8716

T 8694

8723

870
868.4
868.1
8675

870
870.1

873.2
8715
873.2
871.1
8756
8716
869.2

8117
£66.7
864.9
8653

865
866.9

868.7
866.7
£67.8
£67.3
867.9
£66.1
867.9
865.6
£e8.8
866.2

866.1
868.5
869.5
£67.7
868.4
869.4
867.5
869.8
867.6

867
867.2
866.4
868.7
£67.9

8717
869.5
8709
868.8
875.1
£69.7
867.4
870.3
863.7
862.8
862.8

2257
21.08

- 28.07

2599
18.98

287
30.12
28.07
16.31
17.48
25.11
24.57

19.73
19.18
2229
258
211
2336

20.77

- 18.95

24.27
21.11
12.81
6.33
1475
7.56

18.88
20.39
18.92
19.62
2067
20.78
21.59

14.33
19.29

12.7
18.83

6.91
543
4.37
6.46
8.12
3.49
2.01
3.45
5.81
8.85
5.79
4.83

6.21
7.84
6.44
4.86
4.97
567
576
8.33
3.33
3.71
4.96
4.13
6.53
5.59

6.28
464
6.35
3.78
3.15

35
234
485
333
5.77
3.05

86



28
M.Totlal

May 01
3

5

8

10

12

15

18

24

25

29

31

M.Total

7.88
166.79

12.37
7.12
6.57

12.04
6.57
10.4

12.59

9.3

18.61
493

10.95
6.57

118.02

569.62

11.51
211.75

15.44
10.84
10.36
15.16
10.36
13.72
15.64
14.23
29.56
5.47
14.78
547
161.03
745.56

1.25

W oW
wwN

N
MWULMONNON

N
w

o

a N

NNOWODHOoOOBRNNOL

Mispah slimes dam

725

89
92.5

91
90.3

86
96.5
75.7
83.5
925

84

89
89.5

17.5

76.7
66
438
438
47
45
33

343
32
47

35
45.5

26.4

19.3
233
226
228
19.2
215
19.1
2217
15.5

20

19.6
17.9

1.5

9.17
10.7
8.15
10.8
3.9
48
575
43
1.6
43
4.1
3.4

8683

£69.7
8702
871.8
866.1
8727
8749
8759
870.1
8713
876.7
877.1
876.5

867.4

8693
869.3
869.4
863.5
871.9
8725
8743

874
871.5
874.3

8754
874.2

19.65

4.79

5.17
16.07
16.38
18.06
15.28
17.32

16.98

9.19
13.47
14.39
15.31

1.8

3.17
8.13
4.41
3.69
23]
4.59
243

189
276
4.13
3.18
299



Date

June 02
3
7
9
12
14
16
19

21
23
26
23

30
M. Total

July 03

5

7

10

12

14

18

20

22

25

T 27

29
M.Tolal

Aug 1
3
5
8
10

12
15
17

Potch Virfs

evap
6.56
3.28
17.52
7.12
12.04
10.4
9.31
8.76
6.57
1.66
10.95
7.66
547
1133

11.5
12.04
9.85
16.42
104

93
219

8.21
8.76
15.99
274
8.21
135.32

9.85
7.66
8.76
14.78
9.31

14.78
25.73
10.95

evap
7.66
13.68
14.23
13.27
15.33
9.85

224
11.31
1227
15.18
12.27

10.33
157.78

15.66
16.14
14.21
20.01
14.69

13.72
24.09

9.85
10.4
19.63
27.92
8.76
195.08

13.69
8.76
12.04
9.31
8.21

17.52
38.32
15.33

wsam

1.5
27
3
45
o
12
10
10
4

0

33

wspm

-A—la,

-

— h
= ON=ONOODOLULNWmD

-b

5.5

4.5
2.7

6.5
4.2

5.5
28

3.3
3.5
55

3.3

9.3
7.5

hudam

82
91
77
75.5
68.3
70.5
60
80

74
83
61.7

48.5
77.5

74
855
65
79
63

67.5
57.4

70.5
64
49
91

82.5

82.6
65.5

54
726
§5.5
455
61.3

62

WEST SLIMES DAM

hudpm maxtemp mintemp

32
33
29
3s
41
40.5
19.5
46
28
25
15.5
215
18

385
25.5
18.5
18.3

14
245

16

19
215
13.7
575
335

28.7
16.5
20.5
24
17
12
26.3
22

203
19.4
171
171
18.4
20.8
18.9
158

18.9
19
213

21.9
21.9

20.6
20.6
19.5

21
223

20.8
20

19.8
19.4

219
10.5
17.6

17.5
19
20.1
19.6
19.5
219
23.2

19.9

22
13
-0.7
-1.9
-0.8
0.5
S
-06
29
1.5

-1.2
-0.9
-1.6

3.5
36
2.15
1.7
-1.9
.2.15
35
.08
-1.3
-06
-06
43

-1.4
-29

2.8

-16
8.5
0.2

apam

872.4
874.2
872.5
8775
873.5
874.8
£67.8
8724
877.1
8747
873.7
876.3
871.1

873.8
'873.2
873.2
B73.4
8726

8733
874.9

875.1
874.9

869
£67.2
878.5

880.3
875.9
875.9
8735
870.8
811.7
£56.1

870

appm

870.5
874.5
870.7
874.7
872.1
870.9
£64.9
8716
874.3
8723
8716

874.1
£68.1

871.3
871.2
871.4
870.8
870.2
8715
873.9
872.8
872.1
£66.3
£67.7
877.2

878.5

874
8742
871.1

869
870.1
£66.4
868.6

radiation

13.56
12.61
14.75
14.46
15.84
15.35
15.03
13.12

14.56

14.65
15.04

14.66
15.31

14.48

13.4
15.54
15.57
15.66
13.41
15.34

15.86
15.67

15.69
79
16.56

17.04
17.12
16.31
14.92
17.66

18.02
16.8
18.42

difuse
radiation
3.77
38
3.31
3.24
1.7
2.17
2.14
285
2.1%

2.1
1.99
2.45
2.22

287
3.28
212
2.14
1.85
3’83
224
208
2.42
2.1
499
2.08

1.89
1.89
3.28

43
2.49
253
425
3.11

00t



19
22
24
26
29

31
M.Tolal

12
14
16
19
21
23
25
28
30
M. Total
Total

Oct 03
5

7
10
12
14
17
19
21
24
25
28
31

M.Total

Nov 02
4
7

16.42
19.71
9.85
10.4
20.28

12.59
191.08

19.16
24.64
20.26
14.23
19.16
208
18.07
20.8
17.52
18.61
2135
21.35
18.07
254.02
1387.4
33.39
9.64
16.42
30.66
2245
12.04
26.28
20.8

25.18
29.89
22.45
15.33
24.85
289.38

14.23

1.5
30.66

14.78
25.73
13.14
115
235

1533
227.16

25.18
27.28
23.41
18.08
21.35
9.31
12.57
15.88
9.31
15.33
14.78
13.14
10.95
216.57
1593.2

19.16
8.76

115
18.31
13.12
15.23

7.66
12.59

208
31.75
15.88

8.62
14.64

198.12

14.23
3.38
15.49

o hw
WwNmaOoO LN

o o
o™

W
AN

12.5
59

5.8
8.7
0.8
1.5
15

w

o

o

o o o ! ¢
VWA WONMONGENN

o

5.9
6.4
6.4

67
59.6
73
56.5
446
636

54.5

49
40.5
355

63
41
735
43
47
55.5
503
48
405

523
40
65

50.3

55
63.5
69
51.5
36.5
60
57.5

56.5
75

68
63
63

West slimes dam

23
30.3
285
22,5
10
100

100
100
12
19.5
213
11.5
13
9.3
13
18.5
19
19
22

15

345
243

19
14
52.7
15
14
373
1.5

235
303

26
35
35

23.5
19.7
17.7
224
258
22.4

224
275
27.4
26.9

227
274
245
27.9
28.9

31

32
32.1
247

256
243
20.8
249

29.8
27.1
20.8
30.1
315
269

32

318

27.2

26.9
29.7
29.7

54
5.1
1.8
25
35
7.2

6.8
7.8

A
-

73

5.5
52
35
8.5

109
111
154

7.5

5.9
11.1
7.2
8.2
10
13
12
99
155
53
11.4
11.9
13.7

12
14
14

871.1

870
878.4
877.4
8776
875.9

873
87116
8745
873.4

879.5
8695

872
870.2
872.3
8725
8701
870.4

"865.4

868.5

870
876.9
870.1

£66.6
870.2

875
870.1
865.2
870.8
€696

868.4
869.5

8734
868.3
£68.3

868.2
£68.6
875.7
875.3
874.2

871

869.9
868.8
8726
8724

8766
8658
868.7
£66.7
£69.7
£69.2
967 4
866.3
861.7

£65.1
B67.9
8738
8676

8656

867
8736

866
862.2
868 6
£66.3

865.1
£66.2

8676
8659
8659

17.04
18.49

20.17

19.16
19.66
19.84

20.35
21.32
21.57

205

2066

218
18.32
22.81
23.95
21.91
22.05
2163
20.03

2275
14.31
19.11
23.86
24.94
2405
25.37

30.38
28.51
24.64
30.64
28.41
16.72

25.54
25.87
25.87

4.24
3.29
188
3.14

3.3
3.43

3.07
257
279
347

354
3.49
4.26
3.77
2.93
4.31
4.51
3.72
488

381
5.15
593
4.15
444
462
4.38

268
3.96
437
356
4.66
6.42

5.61
4.54
4.54

10l



9
1
14
16
18
21
23
25
28
30
M Tolal
Total
Dec 02
5
7
9
12
14
16
19
21
23
25

28
30
M. Total

Jan 02
4

8

9

1

13

16

18

20

23

25

27

30

M.Total

14.01
14.78
20.04

10.4
15.88
35.58
27.92
19.16
37.77
16.42

258.35

1115.5
21.35

38.98
14.45
14.23
24.09
19.71
24.09
35.36
22.99
24.09
26.82
219
18.61
306.67

42.7
23.54
21.35
39.96

19.16
9.52
22.99
13.57
16.97
22.99
19.71
26.28
21.79
300.53

16.04
8.27
11.59
3.28
9.81
20.08
16.37
26.28
22.44
1.09
168.33
732.9
8.76

27.66
15.54

10.4
15.88
14.23

20.3
32.85
14.23

20.3
21.65
19.22
14.78
235.8

295
20.03
18.1
37.2
14.31
16.33
8.14
9.85
12.04
19.86
15.18
19.05
19.05
238.64

8.25
a3

6.3

6.3

3.25
3
2

8
7.5
43
6.4
6.4

6.4
7.75

1.5
333
25
5.4
6.3

4.3

4.5

9.25
9.5
6.3

3.33
3.25
6
6

50
735
737

78
86.5
61.7
52.5
57.5
50.7

54

64
61.3
57
74.5
54.7
47.5
42.5
59.3
60
78
64
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65.5

56
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57
58.3
68
75.5
77
83

78
74.5
62.5
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35
35
35
22
27.5
21.7
65

325
27
43

415
41
12
21
28
18
43
31
25

26.5
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12,5
19
37.6
54.5
57
73
46.5
455
43
415
24
29.6

34
31.1
29.1
239
278

31
335

30.6
31.7

253

28.1
332
29.7
29.8
25.4
328
34.2
336
343
29.7
32.1
285
29.8

31.9
33.1
329
346

26
25.8
247

-28.8

27.8
29.7

30.5
33.7
34.2

18.1
15.7
15.7
13.6
11.8
146

14
14.4
133
1.9

11.7
15.7
15.3
14.7
14.2
1255
15
158
14
16.5
15
15.1
17

14.7
14.6
15
18.8
12.5
10.3
14.8
16.3
1805
16.5
16.2
16.6
20

868.3
£68.4
870.2
£69.6
870.7
857.7
8656
e64.4
866.8
€69.6

£69.1
£69.1
870.5
871.1
869.4
871.7
867.2
868.4
867.1
869.4
€65.3
868.2
865.8

£66.2
€69.7
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£68
866.9
867.6
868.6
£865.9
£68.2
£69.4
£69.1
€66.5
867.5

£56.5
£56.6
857.6
€65.9
£65.9
865.9
859.9

£66.2
£64.3

870.1

867.7
£67.7
869.7
866.1

869
264.9
£66.3
865.3
867.2

e67
£63.4
£64.9
£54.2

865
858.6
£68.6
£63.9
864.9
£66.4
867.1
£63.9
867.1
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g67.1
864.5
866.8

27.97

20.7
16.23
18.08
13.91
23.21
22.95
20.35
27.08
20.74

311
3Itn
23.84
20.19
16.25
34.16
30.16
30.58
32.56
23.81

28.41
19.62
23.78

31.75
30.43
28.4

2823
15.64
15.98
17.48
2298
18.33
23.81
2524
28.54
28.33

3.76
7.05
107
7.45
8.49
5.76
8.88
9.69
4.25
6.19

6.51
6.51
10.42
9.47
9.87
9.45
10.78
11.08
10.26
7.83
7.85
9.92
6.91

2.41
4.14
4.21
391
8.45
8.79
7.72
6.52
897
7.83
5.21
445
5.55
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7

10

12
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16.97
12.59
31.86
12.59
17.52
33.94
219
24.09
13.79
16.42
16.42
18.06
236.15

13.69
11.5
28.47
13.69
8.21
19.7
9.85
16.42
30.66
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14.78
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20.47
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15.33
19.71
12.59
8.98
20.8

26.14
15.03
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7.84
7.37
22.45
39.8
15.33
20.33
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16.51
17.32
236.84

15.18
14.08
24.09

2.15
12.15
18.13
13.27
16.51
17.52

7.66

6.6
4.12
593
9.03

166.4
1755.4
14.19
8.21
7.96
17.65

9.44
14.54

17.19
12.89
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14.24
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1.75
55
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0.75
3.5
13
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1.7
3.75
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6.2

3.5
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76.5
74
80.3
80.5
78.5
60

52.5
56

74.7
835
75.5

81.7

8s
84
81.3
69
76
72
86
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62
60

75
Q0

84.5
80.5

86.3
89
81
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80.5
753

87
724
80.3

45
45.5
40
40
37s

T 247

17.5
25

52.6
40
41.5
41

37
57
39.7
38.5
57
38
48
38.5
28.3
2715
87
80
52
60.5

417
36.5
37
327
395
59
26.7
70
27
39

23
308
31.2
313

30
324
332
33.1

21.5
29.7
30

312

304
25.1
285
289
27.7
27.4
288
28.8
325

32

225
21.4

25.7
229

238
251
26.2

276

221
23.1

26.7
243
279
248

156
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17.7
19.3
15.8

16

126
153

16.8

15
15.3
17.3

14.9
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14.7
16.3
141
13.6
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133
13.9
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14.2
14.2
153
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8.2
10.4
12.2
11.7
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9.05
9.03
10.75
12.75
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867.1
£68.4
8713
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£69.5
£69.6
870.8
868.1
869.7
£67.2
870.5

868.4

g68.1
£869.9
8722
£59.9
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8716
8694
8723

870
6B .4
868.1
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870
870.1
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873.2
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8716
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865
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868.7
866.7
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£68.8
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£69.4
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£e9.8
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23.26
20.77
18.95
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12.81

6.33
14.75
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20.39
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19.62
20.67
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21.59
14.33
19.29
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345
5.81
8.85
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6.44
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576
6.33
333
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4.13
6.53
5.59
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464
6.35
3.78
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3.33
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26 1642 15.2 0 4.5 69 16.5 26.5 5.05 £65.3 862.8 18.83 3.05
28 7.88 10.04 1.25 2.5 72.5 17.5 26.4 1.5 868.3 B67.4 19.65 1.8
M.Total 166.79 152.26 . S

May 01 1237 1276 3.7 4.3 89 76.7 19.3 917 869.7 £69 3 4.79 3.17
3 7.12 9.58 3 5 92.5 66 233 10.7 870.2 £859.3 5.17 8.13

5 6.57 925 4.5 7 91 48 226 8.15 871.8 £859.4 16.07 4.41

8 1204 12.56 3.3 2 g0.3 49 22.8 10.8 £66.1 863.5 16.38 369

10 6.87 9.25 2 4 96 47 19.2 3.9 872.7 871.9 18.06 233

12 10.4 8.86 0 0 96.5 45 215 4.8 8749 8725 15.28 4.59

15 1259 16.42 2 0 75.7 39 19.1 575 875.9 8743 17.32 243

18 93 766 2 6 83.5 34.3 22.7 4.3 870.1 874 16.98 1.89

23 1861 16.42 (o] 6 925 32 155 1.6 871.3 871.5 9.19 2.76

28 493 3.83 5 5 84 47 20 43 B76.7 8743 13.47 4.13

29 1095 1423 2.3 2.7 89 35 19.6 4.1 8771 875.4 14.39 3.18

31 6.57 328 5 12 89.5 45.5 17.9 3.4 876.5 874.2 15.31 2.99

M.Total.  118.02 1241
Total 569.62 552.72
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APPENDIX 3
COEST - e [t
Regression Analysis - Linear nodel: Y = a+bX
Dependent variable: evapaaa Independent variable: wspnaaa;
standard T Prob. !
Parameter Estimate Error Value Level ’
Intercept 15,1429 3.00297 5.04298 . 00001
Slope 0.34327 0.552324 0.621501 . 53709
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Modal 24.674696 1 24.674696 .18626 .53709
Error J194.0210 50 61.8804
Total (Corr.) J218.6957 51
Corrolation Coafficient = 0.087556 R-squarcd = .77 parcent
Stnd. Error of East. = 7.,99252
Regroession Analysis ~ Linear model: Y = a+bX
Dopendent variable: evapaaa Independent variable: wsamaaa
Standard T Prob.
Parameter Estimato Error Value Level
Intercept 16.1651 2.74132 5.89682 .00000
Slope 0.177241 0.622551 0.284702 77705
Analysis of Variance
Source Sum of Squares Df Mecan Square F-Ratio Prob. Level :
Model 5.2093909 1 5.20913909 .081055 772705
Error J213.48613 50 64.2697
Total (Corr.) 3218.6957 51
Correlation Coefficient = 0.0402303 R-squared = .16 percent
stnd. Error of Est. = 8.01684 |
Regression Analysis - Lincar model: Y = a+hX
Depaendent variable: ovapaaa Independent variable: hudamaaa
Standard T : Prob.
Paramoter Eatimate Error Value Level
Intercapt 35.4129 6.54297 5.4125 .00000
S5lope -0.26489) 0.0923388 -2.86871 .00602
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Analysis of Variance

Source Sum of Squares Df Mean Square f-Ratio Prob. Level
Model 454,89444 1 454,89444 8.2295 .00602
Error 2763.8012 50 $5.2760

Total (Corr.) 3218.6957 51

Correlation Coefficient = -0,175917 R-squared = 14.1) percent

Stnd. Error of Est, = 7.43478

Regression Analysis - Linear model: Y = a+bhX

- - - — " W W 0 B S e mw TR W MR R W W W - e e e B N R R R L L T T ]

Dependent variable: evapaaa Independent variable: hudpmaaa

Standard T Prob,
Paramater Fatimate Error Valua Level
Intercept 25.7376 2.7384 9.39878 .00000
Slope «0.225434 0.0648842 =3.4744 .00107

Analysis of Variance

Source Sum of Squarces Df Mean Square F-Ratio Prob. Leval
Modal 625.96224 1 625.96224 12.0715 ,00107
Error 2592.7334 50 51.8547
Total (Corr.) 3218.6957 51
Correlation Coefficient = -0.440995 R-squared = 19.45 percent
S5tnd. Error of Est. = 7.20102

Regression Analysis - Linecar model: Y = a+bX

- - e - AR St T S S e A e ) S TR BT A T D M e G T S S e D D D G Ga S S G G G SR A AR GG e T S 28 G Ge ED A Gs e s
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Standard ' T Prob.
Parameter Estimate Error Value Level
Intercept 24.2023 1.19791 7.56817 . 00000
Slope -0.211156 0.0870635 -2.42531 .01895

Analysis of Variance

Source Sum of Squares DE  Moan Square F~Ratio Prob. Level
Mode) 3138.7982% 1 318.79825 5.8821 .0189%
Error 2879.8974 50 57.5979
Total (Corr.) 3218,6957 51
Correolation Coefficient = =0.324437 R-nquared = 10.%13 percant
send. Error of fEat. = 7.%89)1)
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Regression Analysis - Linear npodel: Y = a+bX

Dependent variable: evapaaa Independent variable: minzenpaa:r
Standard T Prob,
Parameter Estimate Error Value Level
Intercept 12.7908 9.6225 1.32926 . 18980
Slope 0.267281 0.624915 0.427659 .67074
Analysis of variance

Source sSum of Squares Df Mean Square F-Ratio Prob. Level
Model 11.73060) 1 11.730603 .18289 67074
Error 3206,9651 50 64.1393
Total (Corr,) 3218.6957 51
Corralation Cocfficient = 0,0603699 R-squared = .36 parcent
stnd. Error of Est, = 8.0087
Regrossion Analysis ~ Linear nmodel: Y = a+bX
Depaendent variable: evapaaa Independent variable: apamaaa

: Standard T Prob.
Parameter Estimate Error Value Level
Intorcoept 338.151 591.508 0.571677 .57010
Slopo -36.9728 68.0719 -0.543143 .58944

Analysis of Vvariance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level !
Modeal 18.879210 1 18.879210 .29500 .58944
Error 3199.8165 50 63.9963
Total (Corr.) 3218.6957 51
Correlation Coeffjicient = -0.0765865 . R-squared = .59 percent

Stnd. Error of Est. = 7.99977

Regression Analysis ~ Linecar model: Y = a+hX

Dependent variable: evapaan Independent variable: appmaaa

Standard T Prob,
Parametar Eastimace Error Value Level
Intorcept 931.5234 $92.724 1.57496 12157
Slopo =105.734 68.3706 =1.54649 . 12829

TS S e R Em M G B0 S U B M A N NN N e 4o N S NS GF M R R A S e MR R M T S R R T S e R DU D SR G e TR RN N AR MR R TR MR R W W W - -
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob, Level
Model 146.93053 1 146.9)053 2.3916 12829
Error 3071.7651) 50 61,4353

Total (Corr.) 31218.6957 51

Correlation Coefficient = -0,211656 R-squared = 4.56 percent

stnd., Error of Est. = 7,81807

Regression Analysis = Linear model: Y = a+bX

Dependent variable: evapaaa Independent variable: raanaaa
Standard T Prob.

Parameter Fstimate Error Value Levol

Intercept 3.27426 1.88248 0.84334) . 40305

Slope 0.58620) 0.161764 3.62383 . 00068

Analysis of Variance

Source Sum of Squares Df Mean Squarec F-Ratio Prob. Level

Model 669.52216 1 669.52216 13.1321 .00068

Error 2549.173% 50 50.9835

Total (Corr.) 1218.6957 51

Correlation Coofficient = 0.456082 R-squared = 20.80 percent

5tnd. Error of Est, = 7,14027

Regression Analysis = Linecar model: Y = a+bX

Standard T Prob.
Parameter Estimate Error Value Level
Intercept 18.596 3.37916 5.50313 . 00000
Slope -0.265119 0.492701 ~0.538094 .59290 i

o e o o 0 A e e AP W T T e G - . T . o S e e =D A Y W S e S e G e W e G S D T o e S e W e > e -

Sourca Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 18.5)1817 1 18.531817 . 28954 .59290
Error 3200.1639 50 64.003)

Total (Corr.) 31218.6957 51

Correlation Coafficient » -0,0758786 * R-squared = +58 parcent

Stnd. Error of Eat. = B8.0002
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Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapbbb Independent variable: wsa=mbbb
Standard T Prob.
Parameter Estimate Error Value Level
Intercept 5,.03694 1,8909) 2.66374 01534
Slope 0.644819 0.395364 1.63095 . 11937
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob, Level
Model 2).851688 1 2).851688 2.66000 11937
Error 170.36949 19 8.96682
Total (Corr.) 194,22118 20
Correlation Coofficient = 0.350438 R-squared = 12.28 percent
stnd. Lrror of Est. = 2.99446
Regression Analysis = Linear model: Y = a+bX
Dependont variable: evapbbb Indepandent variable: wspmbbb
Standard T Prob.
Paramoter Estimate Error Value Lovel
Intercept 9.82613 1.63362 6.0149 .00001
Slope -0.344787 0.271078 ~1.27191 . 21875
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level :
Model 15,.239433 1 15.239433 1.61776 .21875
Error 178.98175 19 9.42009
Total (Corr.) 194.22118 20
Correlation Coefficient = -0.280115 R-squared = 7 .85 percent

Stnd. Error of Est, = 3.06922

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapbbb Independent variable: hudambbb
standard T Prob.

Paramoter Estimate Error Value Lavel

Intercopt 18.3549 J.91196 4.692 .00016 °

Slope =0.153238 0.0568951 -2.69584 .014)2
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Analysis of Variance

Source Sum of Squares Dt Mean Square F-Ratio Prob. Level
Model 53.735848 1 $3.735848 7.26753 .01432
Error 140.48513 19 7.39396

Total (Corr.) 194.22118 20

Correlation Coefficient = -0.525998 R-squared = 27.67 percent

send. Error of Est. = 2.,71918

Reqreassion Analysis = Linear model: Y = a+bX

Dopendent variable: evapbbb Independent variable: hudombbh
Standard T Prob.

Paramater Estimate Error value Level

Intaercept 12.8959 1.6538) 7.79763 .00000

Slope ~0.128126 0.0401341 =-3.19271 . 00479

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel

Model 67.815675 1 67.815675 10.193)37 .00479

Error . 126.40551 19 6.65292

Total (Corr.) 194,22118 20

Correlation Coefficiont = -0.590904 R-squared = 34.92 percent

stnd. Error of Est, = 2,579))

Regression Analysis - Linecar model: Y = a+bX
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Dependent variable: evapbbb Independent variable: maxtempbbb
Standard T Prob

Parameter Estimate Error Value Level

Intercept -12.35%4 5.63924 -2.19096 .04112

Slope 0.678797 0.1878136 ).61378 .00185

e v G D " o " T > W T W S S W S - e W S D S R Y G R L D TR G G B G W TR T S T R G % SV U6 G B e W S TS me

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Modol 79.115995% 1 79.115995 13.05939 .0018%
Error 115.10519 19 6.05817

Total {Corr.) 194.22118 20

Correlation Confficient = 0.63824 R=~iquared = 40.73 percen®

sStnd. Error of Eat. = 2.461))
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Reqgression Analysis - Linear rodel: Y = a+bX
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Standard T Prob.
Parameter Estimate Error Value Level
Intercept -0.973143 4.99011 -0.195014 .B4745
Slope 0.5932) 0.329675 1.79944 .08785
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 28,279741 1 28.27974) 3.23798 .0878%
Error 165.94144 19 8.73376
Total (Corr.) 194.22118 20
Correlation Coafficient = 0.381583 R-squared = 14.%6 percent
stnd. Error of Est, = 2,95529
E
Regression Analysis -~ Linecar model: Y = a+bX :
Dependent variable: evapbbb Indcpendent variable: apambbb
Standard T Prob. '
Paramecter Estimate Error ~ Value Level '
Intercept 26.0723 3J91.442 0.0666058 .94759
Slope -2.08805 45.0544 -0.046345 ,96352 i
Analysis of Variance : i
Source Sum of Squares Df Mean Square F~-Ratio Prob. Level
Model .0219533 1 .0219533 .002148 .96352
Error 194.19923 19 10.22101 J
Total (Corr.) 194.22118 20
i
Correlation Coefficient = -0.0106317 . R-squared = .01 percent :
Stnd. Error of Est. = 3.1970)
Regression Analysis - Linear nodel: Y = a+bX !
Dependent variable: evapbbb Indapcndcnc variable: nppnbbb
standard T : Prob, |
Paramoter Estimate Error Value Lavel i
Intercopt 201.179 164,058 0.5%8095 » 58330 ]
Slope -22.5286 42.0066 -0.536311 . 59797
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 2.8961547 1 2,8963547 .287630 . 59797
Error 191.32483 19 10.06973

Total (Corr.) 194.22118 20

Correlation Coefficient = -0.,122117 R-squared = 1.49 percent

stnd. Error of Est. = 3,17328

Regression Analysis = Linear model: Y = a+bX
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Dependent variable: evapbbb Independent variable: racnbbt
Standard T Prob.

Parameter Estimate Error value Level

Intercept 0.198653 2.37788 0.08)5423 93429

Slope 0.32327 0.096682 3.J4364 .,0034)

Sourco Sum of Squaroes Df Mean Square F-Ratio Prob. Level
Modal ' 71.947744 1 71.947744 11.17992 .00341
Error 122.27344 19 6.43544

Total {(Corr.) 194.22118 20

Correlation Coofficient = 0.60864 R-squared = 37.04 percent

sStnd. Error of Est. = 2.53682

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapbbb Indepaendent variable: dradnbbb
Standard T Prob.

Parameter Estimate Error Value Level

Intercept 10.2842 2.41109 4.26518 .00042

Slope -0.327773 0.322219 -1.01724 .J2182

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 10.031248 1 10.031248 1.03477 .32182
Error 184.1899) 19 9.69421

Total (Corr.) 194.22118 20

Corralation Confficient » =0.227263 R=squared = $.16 porcoent

stnd. Error of Eat, = 3.1123%5
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Reqgression Analysis - Linear model: ¥ = a+bX
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Dependent variable: evapiii Independent variable: wsaniii

Standard T Prob.
Parameter Estimate Error value Leve)
Intercept 11.815) 2.63539 4.48333 .,00004
Slope 1.55487‘ 0.598494 2.59796 01229
Analysis of Varjiance
Source Sum of Squares DE Mean Square F-Ratio Prob. Level
Model 400,9065%8 1 400.90658 6.7494 01229
Error 2969.91)4 50 59.3987
Total (Corr.) 3370.8400 51
Correlation Coefficiont = 0,344868 R=squared = 11.89 percont
stnd. Error of Est. = 7.70705
Regression Amalysis - Linecar model: Y = a+bX
Dependent variable: evapiiti Independent variable: wspmild
Standard T Prob.
Paramoter Estimate Error Value Leval
Intercept 13.5927 3.00867 4.51783 .00004
Slope 0.886782 0.553374 1.6025 .11534
Analysis of Variance
Source Sum of Squarcs Df Mean Square F-Ratio Prob. Level
Model 164.66932 1 164,66932 2.5680 .11534
Error 3206.1707 50 64.1234
Total (Corr.) 3370.8400 51
Correlation Coefficient = 0.221023 R-squared = 4.89 percent
stnd. Error of Est. = 8.00771
Ragression Analysis - Linear model: Y = a+bX
Dapendent variable: evapiii Independent variable: hudamiii
Standard T Prob.
Paranator Estinmate Error Valua Level
Intercept 46.1471 6.004)) 7.6859 .00000
Slopae ~0.401204 0.0847342 =4.73485 ,00002
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Analysis of Variance

Source Sunm of Squares Df Mean Square F-Ratio Prob, Leve!l
Model 1043.5161 1 1043.5161 22.419 . 00002
Error 2327.3239 50 46.5465

Total (Corr,) 3370.8400 51

Correlation Coefficient = -0,556392 R-squared = 10.96 percent

stnd. Error of Est. = 6.8225

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapill Independent variable: hudpniii
Standard T Prob.

Parameter Estimate Error Value Lavel

Intarcept 26.6696 2.83624 9.402813 . 00000

Slope =-0.218717 0.0672049 ~-3,25478 . 00204

T T G0 e 0 e b e D G R W S G P B T e YR R G A A W B G S8 e R A GG BRSO N G% 00 P UG Gm W e mm WS R S S e 0 - - - - -

Analysis of Varilance

Source » Sum of Squares Df Mean Square F~-Ratio Prob. Level
Modol 589.,32496 1 589.132456 10.5916 .00204
Error 2781.5154 50 55.6303

‘Total (Corr.) 3370.8400 51

Correlation Coofficient = -0.418127 R-sqlared = 17.48 porcent

Stnd. Error of Est. = 7.45857

Regression Analysis = Lincar model: Y = a+bX

O o - " T 98 WA . - . D > T G (b A G ey o G A O ey O e R L B S G D SR R G G G R T R S GG O e e as S A e

Standard T Prob

Paramoter Estimate Error Value Level
Intercept -12.0308 9.34205 -1.28781 .20374
Slope 1.0179 0.313932 3.24243 .00211

Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel
Model 585.6)51) 1 585.61513 10.513) 00211
Error 2785,2049 50 55.7041
Total (Corr.} 3370.8400 51
Corrolation Coofficiont = 0.416816 R-gquared = 17,37 porcent

stnd. Error of Est. = 7.46315%2
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Regression Analysis - Linear model: Y = a+hX

Dependent variable: evapiii Independent variable: mintempiii
Standard T Prob.

Parameter Estimate Error Value Level

Intercept 9.92804 9,79689 1,01339 « 31875

Slope 0.53256 0.63624 0.8)7043 «40655

Analysis of Variance

Source Sum of Squares Df Mean Square F=- Ratic Prob, Level

Model 46.582214 1 46.582214 .70064 .A40655

Error 3324.2578 50 66,4852

Total (Corr.) 3370.8400 51

Corrolation Cont‘ficinnt‘. = 0.11755% R~squared = 1.38 percont

stnd, Error of Est. = 8.15384

Roqression Analynis - Lincar model: Y =~ a+bX

Dopendent variable: cvapiii Indepondent variable: apamiii
Standard T Prob.

Paramotor Estimata Error Value Level

Intarcept 664 .209 600.193 1.10666 .27374

Slopn ~-74.3586 69.0714 -1.07655 . 28685

Analysis of Variance

Source Sum of Squares Df Mean Square F~-Ratio Prob. Level

Model 76.362886 1 76.362886 1.15895 .28685

Error 3294.4771 50 65.8895

Total (Corr.) 3370.8400 51

Correlation Coefficient = -0.150512 ' R-squared = 2.27 percent

stnd. Error of Est. = 8.11724

Regression Analysis - Lincar model: Y = a+bX

Daopendent variable: evapiil Independent variable: nppm!ii
Standard T Prob.

Parametoer Estimate Error Value Lovel

Intercept 1199.239% 598.023 2.0055) .0501)

Slope =-136.2%8 68.9808 -1.97531 .05377
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Analysis of Varijance

Source Sum of Squares Df Mean Square F-Ratio Prob. Leve!l

Hodel 244.00811 1 244.00811 3.9018 .052377

Error 3126.8319 50 62,5366

Total (Corr.) 3370.8400 51

Correlation Coefficient = ~0,26905 R-squared = 7.24 percent

stnd. Error of Est. = 7.9080)

Reqreassion Analysis = Linear model: Y = a+bX

Dependent variable: evapiiil Independent variable: radniif
Standard T Prob.

Paramater Eatimate Error Value Laval

Intercept 2.05857 4.23042 0.486611 +62906

Slope 0.683844 0.182625 3.74452 00054

Analysis of variance

Source Sum of Squares Df Mean Square F~Ratio Prob. Level

Model ' 758.18409 1 758.18409 14.0214 .00054

Error 2271.0744 42 54.0732

Total (Corr.) 3029.2585% 43

Corrclation Coefficient = 0.500287 R-squarnd = 25.03 percent

stnd. Error of Est. = 7.,35345

Regression Analysis = Linear modael: Y = a+bX

Dependent variable: evapiii Indepondent varjable: dracniii
Standard T Prob.

Paramecter Estimate Error. Value Lavel

Intercept 17.1195 4.20466 4.07157 .00020

Slopa 0.03574236 0.632407 0.0565199 +95520

Analysis of variance

Source Sum of Squares Df Mean Square F-Ratio Probh. Laovel

Modal .2303862 1 .2301862 .003194 .95520

Error 3J029.0281 42 72,1197

Total (Corr.) 3J029.258% 4]

Correlation Coefficient = 8,72088E-3 R-squared = .01 porcent

stnd. Error of Eat. = 8.492))
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Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapaa Independent variable: wsamaa
Standard T Prob

Parameter Estimate Error Value Level

Intercept 12.2982 3.66208 J.18434 .00399

Slope 0.308119 0.617799 0.49909) 62226
Analysis of Variance

Source sSum of Squares Df  Mean Square F-Ratio Proh. Level

Model 12.727097 1 12.727097? . 24909 62226

Error "1226,244) 24 51.093%

Total (Corr.) 1238.9714 25

Corrolation Coefficient = 0,101352 R-squaraed »~ 1.03 percent

stnd. Error of Est., = 7.14797

Regrossion Analysia - Linear modol: Y = a+bX
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Standard T Prob.
Paramoter Estimate Error Value Level
Intercept 18.9351 4.621 4.09762 .00041
Slope ' -0.817027 0.744589 -1.09729 .208340
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Analysis of Variance ‘ .

Source Sum of Squares Df Mean Square F-Ratio Prob. Level -’
Model 59.187707 1 $9.187707 1.20404 -28340
Error 1179.7837 24 49.1577

Total (Corr.) 1238.9714 25 I
Correlation Coefficicent = -0.218567 R-squared = 4.78 percent '

Stnd. Error of Est. = 7,0112%

Regression Analysis = Linear podel: Y = a+hX

Dependent variable: evapaa Indepandent variable: hudamaa

Standard T Prob. '
Paranoter Estimate Error Value Laevel .
Intercept 26.0406 7.2068% 3.6130 .00139 {
Slope -0.198%71 0.1172727 -1.68671 10462
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 131.30464 1 131.30464 2.8450 .10462
Error 1107.6668 24 46.1528

Total (Corr.) 1238.9714 25

Correlation Coefficient = -0.325544 R-squared' = 10.60 percent

stnd. Error of Est., = 6.79358

Regression Analysis - Linear model: Y = a+h

Dependent variable: evapaa Independent variable: hudpmaa
Standard T Prob,
Parameter Eastimate Error Value Leval
Intercapt 20.961) 3.31233 6.12827 . 00000
Slope -0.231275 0.102879 =-2.24802 .03403
Analysis of Varlance
Source Sum of Squarces Df Mean Square F-Ratio Prob. Level
Model 215.50694 1 215.50694 5.0536 .03403
Error 1023.4645 24 42.6444
Total (Corr.) 1238.9714 25

Correlation Coefficicent = -0.417061 R-squared = 17,239 percent

stnd. Error of Est. = 6.53026

Regression Analysis - Linear model: Y = a+bX

Deopendent variable: evapaa Independent variable: maxtempaa
Standard T Prob.

Paranmecter Estimate Error Value Level

Intercept ~2.86951 10.9265 ~0.262619 . 79509

Slope 0.5981368 0.38249_5 1.564138 .13082 i

Analysis of Variance

Source Sum of Squaroes Df Mecan Square F-Ratio Prob, Lavel

Model 114.64765 1 114.64765 2.447) .13082

Error 1124.3238 24 46,8468

Total (Corr.) 1238,9714 25

Corrolation Confficient = 0.10419%

stnd. Error of Eat. = 6.84447

R-aquared =

9.2% porcent
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Regression Analysis - Linear model: Y = a+bX
Dependent variable: evapaa Independent variable: mintempaa

Standard T Prob,
Parameter Estimate Error Value Level
Intercept 17.7215 5.19824 J.40914 .00231
Slope -0.306497 0.423153 ~0.724317 .47587

Analysis of Varlance

Source Sum of Squares Dt Mean Square F-Ratio Prob. Level
Modal 26.504299 1 26.504299 .5H2464 .A47587
Error 1212.467) 24 50,5195
Total (Corr.) 1238.9714 25
Correlation Coefficient = -0.146261 R-squared = 2.14 percent

stnd. Error of Est., = 7.1077

Regression Analysis - Linear model: Y = a+bX
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Dependent variable: ecvapaa Independent variable: apamaa

Standard T Prob.
Parameter Estinmate Error Value Lavel
Intercept: -6.2614 3J1.1187 -0.20121 .8422)
Slope 2.3626) 1.60824 * 0.654788 .5188)
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Source Sum of Squares Df Mecan Square F-Ratio Prob. Level
Model 21.745124 1 21.745124 .42875 .51881
Error 1217.2263 24 50.7178

Total (Corr.) 1238.9714 25

Correlation Coefficient = 0.13248 R-squared = 1.76 percent

stnd. Error of Est. = 7.12164

Ragression Analysis - Lincar model: Y = a+bX

Dependent variableo: evapan Independaent variable: appmas
standard T Prob.

Paramoter Enstinatoe Error Value Level

Intercopt 506.748 419.07) 1.20921 .23836

Slopa -956.8286 48.1406 -1.17559 . 25129
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Source Sum of Squares Df Mean Square F-Ratio Prodb., Leve!

Model 67.459664 1 67.459664 1.386200 .25129

Frror 1171, 5118 24 48 8130

Total (Corr.) 1238.9714 25

Correlation Coefficient = -0,233341 R-squared = $.44 percent

stnd. Error of Est, = 6,9866)

Reqression Analysis - Linear model: Y = a+bX

Dependent variable: evapaa Independent variable: raidnaa
Standard T Prob.

paranater Eatimatea Error Value Level

Intercept 1.53921 6.1527) 0.250168 . 80459

.»lopo 0.553028 0.264934 2.08742 04764

Analysis of Variance

Source Sum of Squares Df Meoan Square F-Ratio Prob. Lovel

Model 190.37722 1 190,37722 4.3573 04764

Error 1048.5942 24 43.6914

Total (Corr.) 1218,9714 25

Corrolation Coefficient = 0.391992 R-squared = 15.37 percont

sStnd. Error of Est. = 6.60995

Regression Analysis - Lincar nmodel: Y = a+bX
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Standard T Prob.
Parameter Estimate Error Valuce Level
Intercept 18.8852 4,41513 4.27739 .00026
Slope -0.856358 0.750086, -1.14168 . 26485
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Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel
Hodel 63.822013 1 6).822032 1.3034) .26485
Error 1175.1494 24 48.9646

Total (Corr.) 1238.9714 25

Correlation Coefficiont = -0.22696) R=squared = 5.1% percent

stnd., Error of Eat, = 6.99747
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Regression Analysis - Linear model: ¥ = a+hX
Dependent variable: evapbb

Standa*d
Parameter Estimate Error
Intercept 24.1323 J.9481
Slope 0.0547368 0.631%59

Analysis of varia

Source Sum of Squares DE  Me
Model 4012257 1
Error 1281.4768 24
Total (COrr ) 1281.8781 25
correlation Coefficiant = 0.0176918
stnd. Error of Est. « 7.30718
Regression Analysls - Lincar nmodel: ¥ = a+hX
Daependent variable: evapbb

Standard
Paramoter Estimato Error
Intercept 28.44062 4.74046
Slope -0.674273 0.7638306

Analysis of Varla

Source Sum of Squares Df Me
Model 40.311574 1
Error 1241.5665 24
Total (Corr.) 1281.6781 25
Correalation Coefficient = -0.177314
Stnd. Error of Est. = 7.19249
Regrassion Analysis ~ Linear nodel: Y = a+bX
Dapendant variable: evapbb

Standard
Paramcter Estimatoe Error
Intorcopt 44.4186 6.55634
Slope -0.32194 0.107118

121

ho%e LS 0\-)
Independent variable: wsambb
T Prob.
value Level
6,11238 . 00000
0.0866851 + 93164
nce
an Square F-Ratio Prob. Level
4012257 .007514 .93164
53.3949
R-nquared = .0} pearcent
Indopendent variable: wspmbb
T Prob.
value Laovel
6.,00074 . 00000
-0.8827495 .3861)
nce
an Square F-Ratio Prob. Level
40.311574 . 77924 .3861)
51.7319
R-squared = 3.14 percent
Indcpandcn: variablc hudambb
T Prob.
value Lavel
6.77481 .00000
-1.09682 .00490
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob, Level
Model 366.32390 1 366.32390 9.6027 .00490
Error 915,55416 24 16.14809

Total (Corr.) 1281.8781 25

Correlation Coefficient = -0,534576 R-squared = 28.56 percent

stnd. Error of Est., = 6.1764)

Regression Analysis = Linear model: Y = a+bX
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Dependant variable: evapbb Independent varjable: hudpmbt

- -

standard T Prob,
Parameter Estimate Error Value Level
Intercept 28.4112 . 3.60187 7.8879 .00000
Slope -0.1332368 0.111872 -1.19214 24486

Analysis of varlance

Source Sum of Squarocs Df Mean Square F-Ratio Prob. Lovel

Model . 71.665215 1 71.665215 1.42121 .24486

Error 1210.2129 24 50.42595

Total (Corr.) 1281.8781 25

Corrclation Coefficiant = -0,236445 R-squared = 5.59 percent

stnd. Error of Est. = 7,10109

Regression Analysis - Lincar model: Y = a+bX

Dependent variable: evapbb Independent variable: maxtempbb
Standard T Prob.

Parameter Estimate Error Value Level

Intercept 10.7064 11.3193 0.94585 . 35365

Slope 0.484825 0.396245 1.22355 .23300

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level

Hodael 75.265984 1 75.265984 1.49707 «23300

Error 1206.6121 24 50.2755

Total (Corr.) 1281.8781 25

Corralation Coafficient = 0.24231) R-squared = $.87 parcent

stnd. Error of Eat., = 7.,090%52
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Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapbb Independent variable: mintemobhk
Standard T Prob.
Parameter Estimate Error value Level
Intercept 27.6092 5.30291 5.20642 .00002
Slope ~-0.266847 0,.431674 ~0.618169 54229
Analysis of Variance
Source Sum of Squares Df  Mean Square F-Ratio Probh, Level
Model 20.090423 1 20.090423 .28213 54229
Error 1261.7876 24 52.5745
Total (Corr.) 1281.8781 25
Corroelation Coefficient = ~0,12519 R=squared = 1.57 parcent
Stnd. Error of Est. « 7.2508)
Ragression Analysis - Linecar model: Y = a+bX
Dependent variable: cvapbb Independent variable: apambb
Standard T Prob.
Parameter Estimate Error Value Lovel
Intercept 424.85 452.586 0.938718 .3572)
Slopa -46.0592 52.0621 ~0.884697 . 38510
Analysis of variance
Source Sum of Squares Df Mecan Square F-Ratio Prob. Level
Model 40.484370 1 40.484370 .78269 .l8s510
Error 1241.3937 24 51,7247
Total (Corr.) 1281.8781 25
Correlation Coefficient = -0.177713 R-squared = 3.16 percent .
Stnd. Error of Est. = 7.19199 !
Regression Analysis -~ Linear nodel: Y = a+bX
Dependent variable: cvapbb Indcpcndonc variable: appmbb
standard T . Prob.
Paramater Eatimate Error Value Lovel
Intercept 234.927 509.509 0.461086 .64889
Slope -24.279) 58.77137 =0.413098 .68320
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Analysis of Variance
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Source Sum of Squares Df Mean Square F-Ratio Prob. Leve!
Model 9.05013163 1 9.050316) . 170650 .68320
Error 1272.8277 24 53.0345

Total (Corr.) 1281.8781 25

Correlation Coefficient = -0,084026 R-squared = .71 percent

Stnd. Error of Est. ='7,28248

Regreasion Apalysis - Linenr model: Y = a+bX

Dependent variable: avnpbb Independent variable: radnbb
Standard T Prob.

Parameter Eastimate Error Value Level

Intercept 11.%5088 6.84617 1.68105 10572

Slope 0.558797 0.289925 1.92739 06585

Analysis of Varlance

Sourco’ Sum of Squaras Df Mean Squarce F-Ratio Prob. Levcel

Model 171.81927 1 171.81927 J.7148 .06585

Error 1110.0588 24 46.2529%

Total (Corr.) 1281.8781 25

Correlation Coefficient » 0.366111 R-squared = 13.40 percent

stnd., Error of Est. = 6.80092

Regression Analysis - Linear model: Y = as+bX

Dependent variable: evapbb Independent varjiable: dradnbb
Standard T Prob.

Parameter Estimate Error Vvalue Lavel

Intercept 31.7405 4.44204 7.14548 .00000

Slope ~1.34024 0.777969 ~1.72274 .09780

Analysis of Variance

Source Sum of Squares Df MNean Square F-Ratio Prob. Leavel

Model 141.0722% 1 141.07225 2.9678 .09780

Error 1140.8058 24 47.5136

Total (Corr.) 128).8781 25

Correlation Coefficient » -0.33174 R-squared = 11.01 percent

stnd, Error of Est. # 6.89446



125
(c‘r"'\‘.“:)T - ‘> |'>\- —\\

Reqression Analysis - Linear rpodel: Y = a+bX

Dependent variable: evapii Independent variable: wsanmii
Standard T Prob.

Parameter Estimate Error Value Level

Intercept 24.0818 5.38526 4,47179 .00016

Slope 0.499002 0.861457 0,579254 56782

Analysis of Vvariance

Source Sum of Squares D¢ Mean Square F-Ratio Prob. Level

Model 33.333071 1 33.33307) . 3355) .56782

Error '2384,2351 24 99.3421

Total (Corr.) 2417,.5681 25

Correlation Coofficiont = 0,117422 R-squared = 1.38 porcent

stnd. Error of Est. = 9,9671

Regression Analysis - Linear modal: Y = a-+bX

Dependent variable: cvapii Independent variable: wspmii

Standard T Prob.
Paramoter Estimate Error Value Level
Intercept 25.087) 6.60242 3.79972 .00087
Slopa ' 0.320866 1.061386 0.301607 . 76555
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Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 9.1286425 1 9.1286425 . 090967 « 76555
Error 2408.4395 24 100.3516

Total (Corr.) 2417.5681 25

Correlation Coefficient = 0.0614488 R-squared = .38 percent

Sstnd. Error of Est. = 10.0176

Regression Analysis - Lincar modal: Y = a+bX

Dependent variable: ovapii Indepondaent variable: hudamif

Standard T Prob.
Parameter Estimate Error Value Lavel
Intercaept 58.2887 8.43177 6,91298 . 00000
Slopo -0.520269 0.137736 -3.77728 .00092
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Analysis of Variance
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Source Sunm of Squares Df Mean Square F-Ratio Prob. Level
Model 901.37026 1 901.37026 14.2679 .00092
Error 1516.1979 24 61.1749

Total (Corr.) 2417.5681 25

Correlation Coefficient = -0,610608 R-squared = 17.28 percent

stnd. Error of Est., = 7,94826

Regression Analysis - Linear model: Y = mbx

Dependent variable: evapli Independent variable: hudpmii
Standard T Prob.

Parameter Estimate Error Value Lavel

Intercept 34.376 4.821006 7.130138 . 00000

Slopa -0.248802 0.14974 -1.66156 . 10961
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Source sSum of Squares Df Mean Square F-Ratio Prob. Level
Modol 249,40953 1 249.40953 2.7608 .10961
Error 2168.1586 24 90.3399

Total (Corr.) 2417.5681 25

Corrclation Coefficient = -0,321194 R-squared = 10,32 percent

stnd. Error of Est. = 9,.5047)

Regression Analysis - Lincar model: Y = a+bX

Dependent variable: evapii ndependent variable: maxtempli
Standard T Prob.

Parameter Estimate Error Value Lavel

Intercept 3.1774 15.2554 0.20828 .83677

Slope 0.839896 0.534035 1.57274 .12887 i
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Analysis of Variance

- 00 . " . - - N S A S S e W e T P WD T ES SR TR G5 R G SR D P WS W -

Source Sunm of Squares Df Mean Square F-Ratio Prob., Lavel
Mode) 225.88088 1 225.88088 2.4735 .12887
Error 2191.687) 24 91.3203

Total (Corr.) 2417.568) 25

Correlation Coofficient = 0.)05668 R-squared = 9.34 parcent

stnd. Error of Eant. = 9,55617
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Regression Analysis ~ Linear model: Y = a+bX

Dependent variable: evapii Independent variable: mintenpil
Standard T Prob.

Parameter Estimate Error Value Level

Intercept 25,4572 7.33307 1.47156 .00198

Slope 0.129388 0.596936 0.216754 .8302)

Source Sum of Squares DEf  Meoan Square F-Ratio Prob. Level

Model 4,7233592 1 4.7221592 . 046982 .83023

Error 2412,8448 24 100.5352

Total (Corr.) 2417.5681 25

Correalation Coefficiont = 0.0442014 R-squared = .20 parcent

stnd. Error of Est. = 10.0267

Reqression Analysies - Linaear model: Y = a+bX

Depondent varlable: ovapli Independant varlable: apamii
Standard T Prob.

Paramecter Estimate Error Value Laoval

Intorcept 28.2242 1.74945 16,1332 .00000

Slopa ~0.029595) 0.0102606 -2.88435 .00815

Analysis of Varilance

Source Sum of Squares Df Mean Square F~Ratio Prob. Leveol,

Model 622.31606 1 622.31606 8.3195 .00815

Error 1795.2521 24 74.8022

Total (Corr.) 2417.5681 25

Correlation Coefficient = -0.50736 R-squardd = 25.74 percent

5tnd. Error of Est. = B.64882

Regression Analysis - Linear rodel: Y = a+bX

Depandent variable: evapil Indapendent variable: appmii
Standard T Prob.

Paramaeter Eatimatae Error Value Laval

Intercapt 1166, 26 566 .24 2.05966 ,05044

Slope =131.44) 65.3282 =~2.01201 05557
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Analysis of Variance

Source Sum of Squares Dt Mean Square F-Ratio Prob. Level
Model J48.92668 1 348,92668 4.0482 .055567
Error 2068,6415 24 86.19134
Total (Corr.) 2417,5681 25
Correlation Coefficient = -0,379907 R-squared = 14.43 percent
stnd. Error of Est. = 9,28404
Reqgression Analysis = Linear model: Y = a+bX
Dopendent variable: evapii Independent variable: radnii

standard T Prob,
Paranctor Estimato Error Value Level
Intercept 13.0771 2.67963 1.35099 .18910
Slope 0.600635 0.409918 1.46526 . 15583

[
Analysis of Variance

Sourca Sum of Squarces Df Mean Square F-Ratio Prob. Level
Model 198.51157 1 198.51157 2.1470 .15583
Error . 2219.0566 24 92.4607
Total (Corr.) 2417.5681) 25
Corrclation Coefficient = 0.286552 R-squared = 8.21 percent

stnd. Error of Est, = 9,61565

Regression Analysis - Linear model: Y = a+bX
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Standard T Prob
Paramcter Estimate Error value Level
Intercaept 35,7982 6.18473 5.78816 .00001
Slope -1.61979 1.082318 -1.4954 .14784

Analysis of Variance

Source Sun of Squares Df Mean Square F-Ratio Prob, Level
Modal 206.05902 1 206.05902 2.2362 .14784
Error 2211.5091 24 92.1462

Total (Corr.) 2417.568) 29

Corralation Coafficient = =0,291949 R-squared = 8.52 percent

Stnd. Error of Ent., = 9.59928
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Reqgression Analysis - Linear model: Y = a+bX

Dependent variable: evapa Independent variable: wsama
standard T Prob.
Parameter Estimate .rror value lLevel
Intercept 13.6527 1.27029 10,7477 . 00000
Slope 0.667128 0.323885 2.05977 .04475
4
Analysis of Variance
Source sum of Squares Df Mean Square F-Ratio Prob, Level
Model 15].88341 1 151.88341 4.2427 04475
Error 1754.1589 49 35,7992
Total (Corr.) 1906,0423 50
Corralation Coafficient = 0.282286 R~aquared = 7.97 porcont

Stnd. Error of Eat., = 5,98324

Regression Analysis - Lincar model: Y = a+bhX

Standard T Prob.
Paramoter ) Estimate Error Value Level
Intorcept . 14.9102 1.55256 9.60362 .00000
Slope 0.133026 0.241114 0.551712 . 58365

Analysis of variance i

Source Sum of Squares Df Mecan Square F-Ratio Prob. Level
Model 11.767162 1 11.767162 -30439 .58365
Error 1894.2751 49 38.6587
............................................................................... -
Total (Corr.) 1906.0423 50
Correlation Coefficient = 0.0785723 R-squared = .62 percent
stnd. Error of Est. = 6.21761
Regression Analysis - Linear model: Y = a+bX
Depondent variable: evapa Indaependent variable: hudnma:

Standard T : Prob.
Paramater Estimate Error Value Lavel
Intercopt 19.1492 3.88076 4.92439 .00001
Slopo ~0.0%51%¢6 0.0593271 ~0.913065% + 35526 |
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prodh. Level
Model 33.274524 1 33.274524 .87061 .35536
Error 1872.7678 49 18,2198

Total (Corr.) 1906.0423 50

Correlation Coefficient = -0,132126 R-squared = 1.75 percent

Stnd, Error of Est., = 6,1822]

Reqgression Analysis - Linear model: Y = a+bX

Dependent variable: evapa Independent variable: hudpma

Standard T Prob.
Paramater Estimate Error value Levol
Intercept 13.004% 1.40276 9.27062 .00000
Slope 0.093824 0.0405917 2.)1129 . 02506

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Lovel

Model 187.37246 1 187.37246 5.3421 .02506

Error 1718.6698 49 35,0749

Total (Corr.) 1906.0423 50

Correlation Coefficient =~ 0.313535 R-squared = 9.8) percent

Stnd, Error of Est. = $,92241

Regrassion Analysis - Linear model: Y = a+bX

Dependent variable: cvapa Independent variable: maxtempa
Standard T Prob.

Paramater Estimate Error Value Level

Intercept 14.8462 4.64469 3.19637 .00244

Slope 0.0135413) 0.20892). 0.169504 .86610

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob., Level

Model 1.1169721 1 1.1169721 .0287232 .86610

Error 1904.925) 49 18,8760

Total (Corr.) 1906.0423 50

Correlation Coafficient = 0.0242078 R=squared = . 06 percent

Stnd. Error of Eat., = 6.21506
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Regression Analysis - Linear model: Y = a+bX
Dependent variable: evapa Independent variable: mintemps
Standard T Prob,
Parameter Estimate Error Value Level
Intercept 14.7028 0.98889) 14.8679 .00000
Slope 0.358775 0.2001357 1,79068 .07952
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel
Model 117.06956 1 117.06956 3.2065 07952
Error 1788,9727 49 J6.5096
Total (Corr ) 1906.0422 50
Corrolation Coefficient = 0,247831 R-aquared = 6.14 percent
Stnd. Error of Est. = 6.04232
Regroession Analynis - Lincar model: Y = a+bX
Dependent variable: aevapa Indeopendent variable: apama
Standard T Prob.
Paramoter Estimate Error value Lovel
Intarcept 497.184 230.067 2.16104 .03561
Slope ~55.1431 26.3443 ~2.09317 04153
Analysis of Variance
Source Sum of Squares Df Mecan Square F-Ratio Prob. Level
Model 156.44085 1 156.44085 4.3813 04153
Error 1749.6014 49 35.7062
Total (Corr.) 1906.042) 50

Corrclation Coefficient = -0,28649 R-squared = 8.21 percent

Stnd. Error of Est., = 5.97546

Regression Analysis - Linear nodel: Y = a+bX

Dependent variable: cvapa Independent variablo. appma
Standard T Prob.

Paramoter Eatimate Error Value Lavel

Intaercapt 279.566 231.791 1.20611) . 221%7

5lope =30.3028 26,6109 =-1.1187) 26015
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Hodel 49.140247 1 49.140247 1.2967) .26025
Error 1856.9020 49 17.8960

Total (Corr.) 1906.0422 50

Correlation Coefficient = -0.160566 R-squared = 2.56 percent

stnd, Error of Est., = 6.15597

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapa Independent variable: radna
Standard T Prob.
Parameter Estimate Error value Lavel
Intercept 15.0677 4.79736 3.14083 .00286
Slope 0.0321011 0.27446) 0.116967 .90736
Analysis of Varianco
Source Sum of Squares Df Mean Squaro F~Ratio Prob. Level
Modeal .5320347 1 .5320347 .013681 .907236
Error 1905.5102 49 38.8880
Total (Coxjr.) 1906.0423 50

Correlation Coefficient = 0.0167072 R-squared = .03 percent

stnd. Error of Est. = 6.23602

Regression Analysis - Linecar model: Y = a+bX
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Dependent variable: evapa Independent variable: dradna

Standard T Prob.
Parameter Estimate Error Value Level
Intercept 11.5228 4.62312 2.49243 .01824
Slope 1.5442 1.38304 1.1166 .27275 l
Analysis of Varfance
Source Sum of Squares Df Mean Square F-Rat{o Prob. Leveal
Model 61.081046 1 63.081046 1,.24679 27275
Error 1568.4817 N 50.%962
Total (Corr.) 1631.5668 32

R-squared = 3.87 percent

Correlation Coafficiaent # 0.196632
stnd. Error of East. = 7.11)1
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Regression Analysis = Linear model: Y = a+bX
Dependent variable: evapb Independent variable: wsanmb

Standard T Prob.

Paraneter Estimate Error value Level
Intercept 16,1939 1.74527 9,27874 .00000
Slope 0.681954 0.44499 1.5)282 . 13181

Analysis of Variance
source Sum of Squares Df  Mean Square F-Ratio Prob. Level
Model 158.70908 1 158.70908 2.3486 .13183
Error 3311.2146 49 67.5788
Total (Corr.) J469.92)7 50

corralation Coefficient = 0,213866
stnd. Error of East, = 8.,22045%

R-squared = 4.57 porcent

Ragression Analysis - Lincar model: Y = a+bX

Depandont variable: oevapb Independoent variable: wspmb
Standard T Prob.

Paramoter Estimate Error Value . Lavel

Intercept 18.8295 2.09852 8.97271 .00000

Slope =-0.117258 0.32590) -0.359794 . 72055

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level

Model 9.1429316 1 9.1429)16 .129452 72055

Error 3460.7807 49 70.6282

Total (Corr.) 3469.9237 50

Corrclation Coefficient = -0.0513314
stnd. Error of Est., = 8.404006

R-squared = .26 parcent

Ragreaession Analysis - Lincar model: Y = a+bX

Depandant variable: avapb Indapendent variable: hudanmb
Standard T Prob.

Parameter Eatimatea Error Valuae l.aval

Intercaept 30.7038 4.99572 6.14602 .00000

Slope =0.196201 0.076469 -2.56576 .01J41
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stnd. Error of Est., » 7.44889
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Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Hodel 410.96812 1 410.96812 6.58J1 .013s1
Error 3058,955% 49 62,4277
Total (Corr.) J469.9237 50
Correlation Coefficient = -0,344147 R-squared = 11!.84 percent
stnd. Error of Est. = 7.90112
Rogression Analysis -~ Linear model: Y = a+bX
Dependent variable: evapb Indapendent vnriable. h\.’ipmb
Standard T Prob.
Parameter Estimate Error Value Laval
Intorcept 17.7085% 1.9912) 8.89173 .00000
Slope 0.0178989 0.05762) 0.310621 75741
Analysis of Variancoe
Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel
Model 6.8191732 1 6.8191732 .096486 .75741
Error : 3463.1045 49 70.6756
Total (Corr.) 3469.9237 50
Corrclation Coefficient = 0,0443308 R-squared = .20 parcent
stnd. Error of Est. = B.40688 ;
Regression Analysis - Linear model: Y = a+bX
_______________________________________________________________________________ -
Dependent variable: evapb ndependent variable: ma» -empb:
standard T Prob ,
Parameter Estimate Error Value Level :
Intercept -1.84766 5.5489 -0.332978 . 74057 5
Slope 0.918329 0.249595 3.67927 .00058 |
Analysis of Varieance |
Source Sum of Squaraes DL Mean Square F-Ratio Prob, Level |
Model 751.11488 1 751.11488 13.5370 .00058 '
Error 2718.8088 49 55.4859 _j
Total (Corr.) 3469.92)7 50 !
|
Correlation Coofficiant = 0.465257 R-squared = 21.65 percent |
1
)
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Regression Analysis = Linear model: Y = a+bX

Dependent variable: evapb Independent variable: mintempl
Standard T Prob.
Parameter Fstimate Error anue Level
Intercept 15.2655 1.11309 13 71-%5 .00000
Slope 1.15027 0.22552 5.10055 .00001
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 1203,2772 1 1203.3772 26.016 .00001
Error 2266,.5465 49 46,2561
Total (Corr ) 3469.9237 50
Correlation Coofficiant » 0.588899 R-squared =« 34.68 percent
Stnd. Error of Est. = 6.80118
Rogrossion Analysis ~ Linear model: Y » a+bX
Dependent variable: ovapb Independent variable: apamb
' Standard T Prob.
Paramotor Estimato Error Value Levol
Inteorcept 959 .784 294.757 J.25618 .00205
Slope ~107.819 33.7519 -3.19444 . 00245
Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level '
Model 598.07502 1 598.07502 10.2045 .00245
Error 2871.8486 49 58.6092
Total (Corr.) 3469.9237 50
Correlation Coefficient =» -0.415162 . R-squared = 17.24 percont
stnd. Error of Est. = 7.65566 ;
Regression Analysis - Linear model: Y = a+bX
Dependent variable: evapb Independent varlnblc' appmb
Standard T : Prob.
Parametar Estimate Error Value Level
Intaorcept 876.5%56 292,166 J3.00021 .0042)
Slope -98.5%545 31.5424 =2.91792 .00502
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 519.68635 ] 519.68635 8.6314 . 00502
Error 2950.237) 49 60,2089
Total (Corr.) 1469.9237 50
Correlation Coefficient = -0.387 R-squared = 14,98 percent
stnd. Error of Est. = 7,75944
Regression Analysis - Linear nodel: Y = a+hX
Dependent variable: evapb lndependent variable: radnb
Standard T pProb,
Paranetar Estimate Error Value Lovel
Intercept 0.17284) 5.9205 0.0291939 .9768)
Slopo 1.04914 0.338724 3,0973) .0032)
Analysis of Variance
Source Sum of Squares Df HMean Squara F-Ratio Prodb. Level
Model 568.12879 1 568.12879 9.5%915 .0032)
Error 2901.7949 49 59.2202
Total (Corr.) 3469.9237 50
Correlation Coofficiaent = 0.404635 R~-squared = 16.37 parcent
stnd. Error of Est. = 7.69547 .
Regression Analysis - Lincar model: Y = a+bX !
------------------------------------------------------------------------------- -
Dependent variable: evapb Independent variable: dradnb
Standard T Prob
Parameter Estimate Error Value Level
Intercept 4.99797 3.75061 1.33257 .18884
Slope 4.3758 1.19363 1.66596 .00061 i
Analysis of Varlance
Source Sum of Squares Df Moan Square F-Ratio Prob. Lavel
Model 746.85757 1 746.,85757 13.439) . 00061
Error 27213.0661 49 55. 5728
Total (Corr.) 1469.9217 50
Correlation Coafficiant = 0.463937 R=gquared « 21.52 parcent

stnd. Error of Eat., = 7.45472
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Regression Analysis =~ Linear model: Y = a+bX

Dependent variable: evapi Independent variable: wsanmi
Standard T Prob.

Paraneter Estimate FError value Level

Intercept 11.2623 1.31675 8.55309 ,00000

Slope 2.18724 0.40200) 5.44086 .00000

Analysis of variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level

Model 950.27613 1 950,27613 29.6030 . 00000

Error 1444.5322 45 J2.1007

Total (Corr.) 2394.8083 46

Corrclation Cocfficiont = 0.629926 R-squared = 39,68 porcent

stnd. Error of Est. = 5,66575

Regression Analysis - Linecar model: Y = a+bX
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standard T Prob
Parameter Estimate Error valuo Lavol
Intercept 16.4652 1.90745 8.63202 .00000
Slope 0.076922 0.32514 0.236581 . 81406
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Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 2.9749347 1 2.9749347 . 055970 .81406
Error 2391.8324 45 53.1519

Total (Corr.) 2194.8083 46

Corrclation Coefficient = 0.0352455 R-squared = .12 percent

Stnd. Error of Est. = 7.290%5)

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapi Indopendent variable: hudami
Standard T Prob.

Parameter Eatimate Error vValue Level

Intercept 27.046) 4.232329 6.)8896 .00000

Slope ~0.164345 0.0662429 -2.48095 .01691



’ T ST -

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 288.14895 1 286.14895 6.1551 .01691
Error 2106.6593 45 46.8147

Total (Corr.) 2194.8083 46

Correlation Coefficient = -0,346875 R-squared = 12.0) percent

Stnd, Error of Est., = 6.842)2

Regression Analysis = Linear model: Y = a+hX

Dependent variable: evapi Independent variable: hudpmi
standard T Prob.

Parameter Eatimate Error Value Level

Intercept 15.7996 1.72486 9.15991 .00000

Slope 0.0384379 0.0503604 0.763257 .44929

Analysis of Variance

Source sSum of Squaras Df  Mean Square F-Ratio Prob. Level

Modal J0.606516 1 3J0.606516 . 58256 .44929

Error . 2364.2018 45 52.5378

Total (Corr.) 2394.808) 46

Corrolation Coofficient » 0.11305 R-squared = 1.28 parcent

Stnd. Error of Est. = 7,248)

Regression Analysis - Linear modael: Y = a+bX

Standard T Prob.
Paramoter Estimate Error Value Level
Intercept -2.19726 4.82728 -0.455175 .65117
Slopea 0.851405 0.211997 4.01612 .00022

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Modal 631,88150 1 611.88150 16.1292 .00022
Error 1762.9268 45 19.1762
Total (Corr.) 2394,8082 46

Correlation Coefficiant = 0,51)668 R=aquared = 26.)9 percent

stnd. Error of Eat. = 6.2%909
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Regression Analysis - Linear model: Y = a+hX
Dependent variable: evapl Independent varjable: mintempi

Standard T Prob.
Parameter Estimate Error Value Level
Intercept 13.9185 0.969275 14,3597 .00000
Slope 1.06105. 0.189489 5.59954 .00000

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 983,42012 1 983.42013 31.2549 .00000
Error 1411.3882 45 31,3642
Total (Corr.) 2394,8083 46
Corralation Coafficiant = 0.640817 R-aquared = 41,06 percent

stnd. Error of Est. = 5,60037

Regrossion Analysis - Linear model: Y = a+bX

Depondent variable: ovapi Independent variable: apami
Standard T Prob,

Paramoter Estimato Error Value Level

Intercept 16.5782 1.07354 15,4426 .00000

Slope 9.65919E-3 8.43897E-) 1.14459 «2584)

Analysis of Variance

Source Sum of Squares Df Mcan Square F-Ratio Prob. Level

Model 67.748266 1 67.748266 1.31010 .25842

Error 2327.0600 45 51.7124

Total (Corr.) 2394.8083 46

Correlation Coefficient = 0.168195 R-squared = 2.83 percont

stnd. Error of Est. = 7.19114

Regression Analysis - Linear model: Y = a+hX

Dependent variable: evapi Independent variable: appni
Standard T Prob.

Paranoter Estimate Error Value Lavel

Intercopt =19.713%8 64.7708 -0.304702 .76200

Slope 4.18954 7.41816 0.564769 57504
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 16.855127 1 16.855127 .31896 .57504
Error 2377.9532 45 52.8434

Total (Corr.) 2394.808) 46

Correlation Coefficient = 0.0818939 R-squared = .70 percent

stnd. Error of Est. = 7,26915

Regression Analysis -~ Linear model: Y = a+bX

Dependent variable: evapl Independent variable: radni
Standard T Prob.

Parameter Eatimate Error Value Lovel

Intercopt -0.688692 5.27215 -0,130628 +89665

Slope 1.00585 0.29758 3.28009 +00151

Analysis of Variance

Source Sum of Squaras Df Mean Square F~Ratlo Prob. Level

Model 484.90446 1 484.90446 11.4250 .00151

Error 1909.9038 45 42.4423

Total (Corr.) 2394.8083 46

Correlation Coefficicnt = 0.449979 R-squared = 20.25 percent

Sstnd. Error of Est. = 6.51478
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Standard T Prob.
Paramecter Estimate Error value Level
Intercept 8.79051 3.58294 2.45344 .01809
Slope 2.63616 1.12615 2.)4045 .02375
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel
Model 259.87886 1 259.87886 5.4777 02375
Error 2134,9294 45 47.4429

Total (Corr.) 2194.808) 16

Correlation Coefficient » 0,)2942 R-squared » 10.R% percent

Stnd. Error of Est., = 6.88788
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Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapiv Independent variable: wsanjv
Standard T Prob.

Parameter Estimate Error value Level

Intercept 24.5122 2.21636 11,0597 .00000

Slope -2.29555 0.706917 ~1.24726 .00370

Analysis of Variance

Source Sum of Squares DE Mean Square F-Ratio Prob. Level
Model 196.42332) 1 396,43132) 10.5447 .001370
Error 827 09922 22 17.59542

Total (Corr ) 1223 5325 2]

Correlation Coafficient = -0,569216 R-squared = 32,40 porcent

stnd, Error of Est. « 6.131%)

Regreasion Analysis - Linear model: Y = a+hX

Dependent variable: aovapiv Indapandent varfable: wapmiv
' Standard T Prob.
Parameter Estimate Error Value Leveal
Intercopt 23.8538 2.4420% 9.76796 .00000
Slopa -1.31077 0.507735% -2.58161 01702
Analysis of Variance
Source Sun of Squares Df Mean Square F-Ratio Prob. Level
Model 284.47812 1 284.47812 6.6647 .01702
Error 939.05433 22 42.68429
Total (Corr.) 1223.5325 23
Correlation Coefficient = -0,482188 . R-squared = 23,25 percent
Stnd. Error of Est. = 6.533)2
Regression Analysis - Linear model: Y » a+hX
Dependent variable: avapiv Indepandent variable: hudanmiv
Standard T Prob.
Parancter Eatinmate Error Value Lavel
Intarcept 45.993¢6 15,6467 2 9)951 00758
Slopa =0.326264 0.185%195 983 09234
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Source
Model
Frror

Total (Corr.)

Sunm of Squares Df Mean Square

F-Ratio Prob. Level

150.98610 1 150.98610 J.0970 09234
1072.5464 22 48.7521
1223.5325 23

R-squared = 12,34 percent

Correlation Coefficient = -0,251286

stnd. Error of Est,.

= 6.98227

Regression Analysis - Linear model: Y = a+b

Dependent variable: evapiv Independent variable: hudpmiv
Standard T Prob.

Paramater Fatimate Error value Lavel

Intercept 23.0899 4.530)18 5.09668 .00004

Slope -0.1076 0.101946 =-1.05546 + 30267

Analynis of Variance

Source Sum of Squares Df Mean Squarco F-Ratio Prob. Level

Model 58.969065 1 58.96906% 1.11400 + 30267

Error . 1164.56134 22 52.9347

Total (Corr.) 1223,532% 23

Correlation Coofficiant =« -0,219535 R-gquared = 4.82 percent

Sstnd. Error of Est.

= 7,27562

Regression Analysis - Lincar model: Y = a+bX

Dependent variable: evapiv Independent varfable: maxtempiv
Standard T Prob. )

Parameter Estimate Error Value Level

Intercept 10.4437 10.6954 0.976469 339458

Slope 0.356005 0.461767 0.767638 .45086 :

Analysis of variance v

Source Sum of Squares Df Mean Square F-Ratio Prob. Laval

Model 31.917299 1 31.917299 .58927 45086

Error 1191.6152 22 54,1643

Total (Corr.) 1221.%325% 23

Correolation Coafficiant = 0.161512 R-squared = 2.6G1 percent

stnd.

krror of Ent.

= 7.15964



143

f',’.} ST - i Noan e v,

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapiv Independent variable: minte=piv
Standard T Prob.

Parameter Estimate Error Value Level

Intercept 15.8011 31.586239 4.40584 ,00022

Slope 0.35915 0.422285% 0.85049) .4042)

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. lLevel
Model 18.947996 1 38.947996 72334 .40421
Error 1184 5845 22 $3.8447

Total (Corr.) 1223 $325 23

Correlation Coafficient = 0.178416 R-squared = 3.18 percent

stnd., Error of Est. = 7.,3379

Regrossion Analysis - Linear modal: Y = a+hX

Depandent variable: cvapiv Independont variable: apamiv
Standard T Prob.

Parametor Estimatao Error Value Leval

Intercept 861.102 332.826 2.58724 .01681

Slope -96.6791 38.191 -2.53146 .01901

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level

Model 276.00258 1 276.00258 6.408) .01901

Error 947.52987 2.2 41.06954

Total (Corr.) 1223.5325 23

Corrclation Coefficient = -0.474951 R-squared = 22,56 percent

Stnd. Error of Est. = 6.56274

Ragraession Analysis - Linecar modal: Y = a+bX

Dependent variable: ovapiv Indepandent vuriablc. appalv
Standard T Prob.

Paramoter Eatimate Error value Level

Intercept 786.725 309.117 2.5449 .01846

Slope -88.2947 15.5332 -2.48485 .02105
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Analysis of Variance

Source Sun of Squares Df Mean Square F-Ratio Prob., Leve!l
Model 268,13881 1 266.1)881 6.1745 .02105
Error 955.39364 22 4).42698

Total (Corr,) 1223.532% 2]

Correlation Coefficient = -0.468136 R-squared = 21.92 percent

stnd. Error of Est. = 6.58992

Regression Analysis =~ Linear model: Y = a+hX

Dependent variable: evapiv Independent variable: ra:niv
Standard T Prob.

Paramotor Estimate Error Value Level

Intercept 17.812) $.,72652 J.11049 .00510

Slope 0.047016 0.341432 0.137702 89173

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Leval

Model 1.0536630 1 1.0536630 .018962 .8917)

Error 1222.4788 22 55.5672

Total (Corr.) 1223.532% 23

Correlation Coefficiont = 0.0293456 R-squared = .09 percont

Stnd. Error of Est. = 7.45434

Regression Analysis = Linear modal: Y = a+bX

R L e L L T T T Y S e Y T T Y

Standard T Prob.
Paramcter Estimate Error Value Lavel
Intercept 22.6272 4.0349 5.60788 .00001
Slope ~-1.05158 0.973154 ~-1.08059 .2915%8 !
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Analysis of variance

Source Sum of Squares Df Mean Square F-Ratio Proh. Lavel
Model 61.667708 1 61.667708 1.16768 .29158
Error 1161.8647 22 52.8120

Total (Corr.) 12231.532% 2]

Correlation Cocfficient = -0.224502 R-nquared = %.04 porcent

stnd. Error of Eat, » 7.26719
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Regression Analysis - Linen' rodel: Y = a+bX
Dependent variable: evapbba Independent variable: wsambba

standard T Prob.
Parameter Estimate Error Value Level
Intercept 19.7897 1.8024) 10, 9796 .00000
Slope -1.64528 0.574885 -2,86191) .00906

Analysis of Varlance

Source Sum of Squares Df Mean Square F- Rnclo Prob. Level
Model 201.64787 1 20).64787 8.1907 . 00906
Error 546.99498 22 24.86341
Total (Corr.) 750.64285 2)
Correlation Coofficient = -0.52086) R-squared = 27,13 percent

stnd. Error of Est. = 4,986)2

Regression Analysis - Linear model: Y = a+hX

Dependent variable: evapbba Indepeondent varfable: wspnbba
standard T Prob.
Parameter Estimate Error Value Level
Interceopt 18.23278 2.06421 8.87881 .00000
Slope -0.693758 0.429178 -1.61648 .12024
Analysis of Variance ) ;
------------------------------------------------------------------------------- -
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 79.691155 1 79.691155 2.61301 .12024
Error 670.95170 22 30.49780 ,
............................................................................... -
Total (Corr.) 750.64285 23 !
Correlation Coefficient = -0.325828 R-squarea = 10.62 paercent '
Stnd. Error of Est. = 5.,52248 s '
|
Regression Analysis - Linear model: Y = a+bX

- S T " R R D D S R R G A TG WS A Gr A T S G A e e G e R NS NN S TY MR SR TR TR UF TR WP R YW MR MR AR S W - - o -

Dapandent variable: avapbba Independer.t variable: hudambbn_'

Standard T Prob,
Paramoter Entimate Frror Valuc Leval
Intercept J0.18%6 12.708) 2. 37527 02667 i
Slopa ~0.1743406 0.1505%78 -1.1578% . 25924
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Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 43.114581 1 43.114581 1.34061 .25934
Error 707.52827 22 32 160138
Total (Corr.) 750.64285 23
Correlation Coefficient = -0,23966 R-squared = 5.74 percent

stnd. Error of Est. = 5,67101

Regression Analysis = Linear model: Y = a+bX

Dependent variable: evnbbba Independent variable: hudpsmbba
Standard T Prob,

parameter Estimate Error Value Lavel

Intercept 19,798 1.507%) 5.64444 .00001

Slope -0.101601 0.0789292 -1.28724 . 21139

Source Sum of Squares Dt‘ Mean Square F-Ratio Prob. Laval

Model 52.576720 1 52.576720 1.65699 .21139

Error 698.06613 22 31.73028

Total (Corr.) 750.64285 23

Correlation Coefficiant = -0.264655 R-squared = 7.00 percent

Stnd. Error of Est. = 5.63296 '

Regression Analysis =~ Lincar model: Y = a+bX

Dependent variable: evapbba Independent variable: maxtempbba
Standard T Prob.

Parameter Estimate Error vValue Level

Intercept 9.19079 8.37821 1.09699 .28451

Slope 0.277739 0.363291 0.764508 +45269

Analysis of varianco

Source Sum of Squares Dt Hean Square F-Ratio Prob. Level

Modeal 19,426194 1 19.426194 . +5B8447 45269

Error 731.21666 22 33.23712

Total (Corr.) 750.6428% 2]

Corralation Coafficient = 0,160871) R=nquared = 2.59 percent

stnd. Error of Fst., = 5.76516
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Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapbba Independent variable: mintempbb:
Standard T Prob,

Parameter Estimate Error Value Level

Intercept 13.3836 2.81002 4,76282 .00009

Slope 0,278469 0.133087 0,841626 ,40905

Analysl s of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob, lLevel
Model 2).414566 1 23.414566 .7083) . 40905%
Error ‘727.22828 22 JJ 05681

Total (Corr ) 750.64289 2]

Correlation Coofficient » 0.176615 R-aquared = 3.12 percent

stnd, Error of Est. = 5,74942

Regrossion Analysis - Linear modal: Y =~ a+hX

Dependent variable: evapbba Independent variable: apambba
Standard T Prob.

Paramoter Estimate Error Value Lovel

Intercept 591.813 269.555 2,19552 .01897

Slope : ~66.1274 30.9308 =-2,13791 .04388
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Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 129,12511 1 129.12511 4.5707 .04388
Error 621.51774 22 28.25081

Total (Corr.) 750.64285 2]

Correlation Coefficiant = -0.414752 R squared = 17,20 percent

stnd. Error of Est. = 5,3151%

Regrossion Analysis - Linear model: Y = ashX

Dapendent variable: avaphba lndapendcnn variable: app=abba
Standard T Prob.

Parametaor Entimate Error Value Lavel

Intercept 471.066 266.228 1.8)846 ,079%)

Slopea =52. 3609 29.4516 -1,77786 .08925
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Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 94.298393 ] 94.29839) 3.16079 .08925
Error 656.34446 22 29.83364
Total (Corr.) 750.64285 23
Correlation Coefficient = -0,354434 R-squared = 12.56 percent

stnd. Error of Est., = 5.46204

Regression Analysis - Linear model: Y = a+bX

Dependent variable: avapbba Independent variable: racnbba
Standard T Prob.

pParameter Estimate Error Value Level

Intorcept 14.7131 4.48366 J.28149 +00241

Slope 0.050677) 0.267329 0.189569 .85128

Analysnis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level
Model 1.2241572 1 1,22415872 .0359136 .85138
Error 749.41869 22 3J4.06449

Total (Corr.) 750.64285 2]

Correlation Coefficiont = 0.0403833 R-squared e .16 percent

stnd. Error of Est. = 5,8)648

Regression Analysis - Linear nodel: Y = a+bX

Dependent variable: covapbba Independent variable: dradnbba
Standard T Prob.

Parameter Estimate Error value Level

Intercept 15.8731 3.24224 4.89572 .00007

Slope -0.08831361 0.781978 -0.112965 .91108 !
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Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Lavol
Model .4151569 1 .4151569 .012761 .91108
Error 750.20769 22 3J4.10035

Total (Corr.) 750.64285 23

Correolation Cocefficient = -0,0240772 R-squared = .06 parcent

send. Error of Est. = $,8)95%5
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Regression Analysis =~ Linear model: Y = asbX

Dependent variable: evapaab Independent variable: wsamaad
Standard T Prob,

Parameter Estimate Error Value Level

Intercept 14,1798 1.29155 10.9789 .00000

Slope -1.02986 0.411945 -2.49999 .02037

Analysis of Variance

Source sum of Squares DE  Mean Square F-Ratio Prob. Level

Model 79.790818 1 79.790818 6.24996 .02037

Error 280.86558 22 12.76662

Total (Corr.) 360.65640 2

Correlation Coafficlient » -0,4702359 R-squared = 22.12 porcent

stnd. Error of Eat. =~ 1.57304

Regreossion Analysis - Linear modol: Y = a+hX

Dependent variable: evapaab Indopendoent variable: wapmaab
standard T prob.

Paramater Estimato Error Valua Leval

Intercept 14.611 1.29212 11.3078 .00000

Slope ~0.768391 0.268649 -2.86021 .00910

Analysis of Varlance

Source Sunm of Squares Df Mean Square F-Ratio Prob. Level

Model 97.759298 1 97.759298 8.18078 .00910

Error 262.89710 22 11.94987

Total (Corr.) 360.65640 23

Ccorrelation Coefficient = -0.520634 R-squaral = 27.11 percant

Stnd, Error of Est. = J.45686

Regression Analysis = Linear model: Y = n+bX

Dependent variable: evapaab Indepaendant variable: hudamaab
Standard T Prob.

Paramoter Estimate Error Value Lavel

Intercopt 2%9.1345 B.59194 2.92536 .00784

Slope ~0.162048 0.101804 -1,%9177 1257}
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Analysis of Vvariance
Source Sum of Squares Dt Mean Square F-Ratio Prob. Leve!l
Model 37.246763 1 37,246763 2.53372 12571
Error 32).40964 22 14,70044
Total (Corr.) J60.65640 2)
Correlation Coefficient = -0.321364 R-squared = 10,3} percent

stnd. Error of Est. = 3.83412

Reqgression Analysis - Linear model: Y = asbX

Dependent variable: evapaab Independent variable: hudpnaal
Standard T Prob.

Parametor Eastimate Error Value Lovel

Intorcopt 13.3011 2.4887) 5.34455 .00002

Slope -0.0425438 0.056003) ~0.759666 .455%52

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Level

Model 9.2187287 1 9.2187287 .577092 45552

Error 351.43767 22 15.97444

Total (Corr.) 360.65640 23

Corrclation Coofficient = -0,159878 R-squared = 2.56 percont

stnd. Error of Est. = 3.9968

Regression Analysis - Linear model: Y = a+bx

Dependent variable: covapaab Independent variable: maxtempaab
Standard T Prob.

Parameter Estimate Error’ Value Level

Intercept 6.52787 5.7852 1.12837 . 27132

Slopa 0.218414 0.250855 0.87068 .3911)

Analysis of variance

Source Sum of Squares Df Mean Square F-Ratio Prob, Lavel

Model 12,013660 1 12.013660 . 75808 »39133)

Error 348.64274 22 15.84740

Total (Corr.) 3160.65640 2)

Correlation Coefficiant » 0.182512 R=nquared = 3.1)) percent

stnd. Error of Eat. = 3.98088
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Reqgression Analysis - Linear model: Y = abX
Dependent variable: evapaab Independent varjable: mintempaab
Standard T Prob.
Paranmeter Estimate Error value Level
Intercept 10.0189 1.9475 5.1445 .00004
Slope 0.191876 0.229312 0.845468 +40695
Analysis of Variance
Source sSum of Squares Df Mean Square F-Ratio Prob. Level '
Model 11.349560 1 11.349560 .71482 + 40695
Error 3J49.30684 22 15.87758
Total (Corr.) 360.65640 2)
Correlation Coafficient = 0,177396 R=aquared = J.15 percent
stnd, Error of Est. = 1,98467
Regrossion Analysis = Lincar modol: Y = a+bX :
Dependent variable: evapaab Indepoendont variable: apamaab
Standard T Prob. .
Parameter Estimate Error Value Leval '
Intercept 350.638 192.187 1.82446 .08169
Slopa ~38.9138 22.053 =1.76456 .09152
Analysis of Variance ' ;
Source Sum of Squares Df Mean Square F-Ratio Prob. Level i
Model 44.715304 1 44,715304 J.11367 09152 !
Error J15.94110 22 14.36096 X
Total (Corr.) 160.65640 23 l
I}
1]
Correlation Coefficient = =0,152112 R-squared = 12.40 percent '
Stnd. Error of Est. = 3.78959 ’
Regression Analysis - Linear model: Y = a+bX l
Dependent variable: evapaab Indepandent variable: nppnaab:
Standard T Prob. f
Paramater Eatimate Error Value level :
Intarcept 32).2327 177.922 1.81724 .0828) !
Slope =315.8409 20.4509 =-1.75254 . 09361
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Analysis of Variance
Source Sum of Squares Df Mean Square F-Ratio Prob. Leve!
Model 44.182356 1 44,182156 3.07138 .0936!
Error )16.47404 22 14,38518
Total (corr.) 160.65640 23
Correlation Coefficient = -0,350008 R-squared = 12.25 percent

scnd, FError of Est. = 13,79278

Regression Analysis - Linear model: Y = a+bX

Dependent variable: evapaab Independent variable: racnaab
Standard T Prob.

Paramater Eatimate Error Value Level

Intercept 10.59)9 3.1017) 3J.41327 .00249

Slope 0.0569686 0.185051) 0.30785 .76109

Analysis of Variance

Source Sum of Squares Df  Mean Square F-Ratio Prob. Loval

Model . 1.5469709 1 1.5469709 . 094772 .76109

Lrror 359.10943 22 16.32216

Total (Corr.) 360.65640 23

Correlation Coefficiont = 0.0654929 R-squared = .4) percent

stnd. Error of Est. = 4,04019

Regression Analysis - Lincar modal: Y « a+4bX
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Dependent variable: cvapaab

Standard T Prob.
Parameter Estimate Error | Value Level
Intercept 12.7065 2.231137 5.69448 .00001
Slope -0.309009 0.538172 ~0.57418) + 57167
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Analysis of variance

Source Sum of Squares Df Mean Square F-Ratio Prob. Lavel
Modal 5.3249078 1 $.3249078 . 329686 +57167
Error 355.33149 22 16.15143

Total (Corr.) 360.65640 2]

Correlation Confficient = -0.121509 R-aquared = 1.48 parcent

stnd. frror of Est, = 4,.01888

4



