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Greenbelt, MD 20771

ABSTRACT

The use of monthly-averaged wind vectors in numerical modeling experi-

ments causes difficulties when averaged wind speeds are required as well

Y	 as wind velocities. This occurs, for Instance, in bulk-aerodynamic

formulae for sensible and latent heat transfers and in equations for

wind stress. In this note, ratios R of the monthly-averaged wind speeds

to ttie magnitudes of the monthly-averaged wind vectors are presented for

each month of 1974 and 1975 over a 43 x 41 grid covering the SoAhern

Ocean and the Antarctic continent. The ratio is found to vary from 1 to

over 1000, with an average value of 1.86. These ratios R are relevant

for converting from sensible and latent heats calculated with mean monthly

data to those calculated with 12-hourly data. The corresponding ratios a

for wind stress, along with the angle deviations involved, are also pre-

sented for each of the 24 months over the same 41 x 41 grid. The values

for a generally exceed those for R and averagc^ 2.66 over the 2 years.

Regions in zones of variable wind directions have larger R and a ratios,

with the two-year averages over the ice-covered portions of the Southern

Ocean averaging 2.74 and 4.35 for R and a respectively. Thus adjustments

to compensate for the use of mean monthly wind velocities should be stronger

'	 for wind stress than for turbulent heats and stronger over ice-covered

regions than over regions with more persistent wind directions, e.g.,

those in the belt of mid-latitude westerlies.
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COMPENSATION FOR USE OF MONTHLY-AVERAGED

WINDS IN NUMERICAL MODE!.ING

I. INTRODUCTION

The use of mean monthly averages in various modeling studies requires

certain adjustments, especially for vector quantities whose magnitudes

are used in addition to their vector components. For instance, in the

modeling of oceans and sea ice, wind speeds are employed for calculations

of sensible and latent he ,­ t:; and for determining the wind stress term in

the calculation of surface currents and ice drift. Since the average

wind speed does not, except under rare conditions, equal the speed of

the average wind vector, some care is called for in using averTe vectors

for calculations dependent upon average speeds.

Ocean and sea ice modeling studies which do not involve coupled

atmospheric calculations often employ atmospheric variables averaged over

various time periods. This is true, for instance, in the ocean studies

of Bryan and Lewis (1979), Meehl et al. (1982), Schopf (1980), and Semtner

(1976b), and in the sea ice studies of Hibler (1979), Mayk ut and Untersteiner

(1971), Parkinson and Washington (1979), Pease (1975), Semtner (1976x),

and Washington et al. (1976). Not untypically, Parkinson and Washington

(1979) employ climatological monthly averages for temperatures, pressures,

dew points, and the u and v components of the geostrophic wind. Tempera-

ture, pressure and dew point being scalar quantities, those are not

considered below. Instead the emphasis centers on wind velocity, a

vector whose magnitude, as well as its individual components, is employed

in the sensible heat, latent heat, and wind stress calculations.



The magnitude of the average of any 2 vectors it - (a,b) and 12

(c,d) is necessarily less than or equal to the average of the magnitudes,

a result immediate from the following algebraic inequality:

1/4 (a+c) 2 + 1/4 ( b+d ) 2 < 1/2 [a2+b2 + c2.b2 ].	 (1)

Thus usage of averaged wind vectors and determination of wind speeds

from them necessarily u, 4--.estimates (or, in the unlikely event that the

wind direction remains constant, equals) the averaged wind speeds.

Recognizing this, Parkinson and Washington (1979) inserted a factor a set

equal to 3.0 in the equation of wind stress [Ta - a CO Pa V2 (cosgfi +
t

sinoj)] to compensate for the use of mean monthly climatological input;.

This value of 3.0 was recommended by A. Semtner (personal communication)

and was not varied either spatially or through time. In this note,

12-hourly wind data for each month of 1974 and 1975 are used to calculate

appropriate adjustment factors both for the sensible and latent heat

calculations, which treat the wind velocity in a linear fashion, and for

the more-complicated wind stress calculations, where the wind speed and

direction are both relevant. Displaying the data on a 2-dimensional

grid for each month of the 2-year period allows both the spatial and

temporal variations to be illustrated, including interannual as well

as interseasonal contrasts.

II. WIND USAGE IN FLUX AND STRESS FORMULATIONS

Sensible and latent heats, H and LE, are typically calculated from bulk

aerodynamic formulae:

H 2 Pa cp CH W ( Ta - Tsfc)	 (2)
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j	 LE • Pa L CE W( g10m - qs),	 (3)

where pa is air density, cp is the specific heat of air, L is the latent

heat of vaporization (for a water surface) or of sublimation (for an ice
r
"	 surface), CH and CE are the transfer coefficients for sensible and latent
E"

heats respectively, W is the wind speed, Ta and Tsfc are the air and

surface temperatures, and gl0m and qs are the specific humidities at heights
r

of 10 m and the surface. The appropriate wind speed is the instantaneous

value. Over a time interval in which the other terms remain essentially

constant, the average sensible and latent heats will be:

A - pa cp CH "T(Ta - Tsfc) (4)

IT - pa L CE V( g1Om - qs), (5)

so that the average wind speed is appropriate in the calculations. Thus

in a case where average wind speeds are not available but average wind

vectors are, the magnitude of the average vector should be multiplied by

a conversion factor deemed reasonable for the ratio

R s	 17
	

(6)

where W is the average wind speed and Wm -jVmj is the magnitude of the

average wind vector Vm - V - (—ui, vi). Hence, for the sensible and

latent heat calculations, with a time period of one month the appropriate

conversion factor is simply the ratio of monthly-averaged wind speed W

to the speed Wm of the monthly-averaged vector. Such ratios will be

presented below over a 41 x 41 grid for each month of 1974 and 1975.

The grid is centered at the South Pole and extends northward to mid

latitudes.
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In the case of wind stress, the wind enters the calculations in a

non-linear fa;;hion, making the appropriate conversion somewhat more

complicated. Wind stress Ta can 6t calculated as

k,

TA = PACD W V	 (7)

where CO is the appropriate drag coefficent, V is the wind velocity, andi
W =IVI is, as before, the wind speed. Hence, for constant Pa and CO,

the average stress over a given time interval will be

'a - Pa CD W V	 (8)

with a wind stress magnitude of

	I TTal = pa CDI W V 1 •	 (9)

When only monthly average vectors are available and wind stress is calculated

as

	

is ' a Pa CD Wm Vm 	 (10)

with magnitude

I	 = a pa CD(Wm) 2 .	 (11)Ta) 

then the appropriate ratio a to convert to the proper wind stress magni-

tude is, as presented also in Semtner (1976b),

. a = I

Wm
2	

(12)

Monthly values for a are tabulated below for data from 1974 and 1975.	 1

It is relevant, in addition, to consider the turning angle A between the 2

wind stress calculations (E; uations 8 and 10), i.e., between the vectors

W V and Vm. Values for these angles also are tabulated for the 24 months

4
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of 1974 and 1975. It should be noted that the above formulations assume

surface wind values, without incorporating additional adjustments for

conversion from surface geostrophic winds to actual surface winds. A

first-order conversion would reduce the magnitudes of the geostrophic

wind by a constant factor and insert a constant turning angle. Such a

first-order adjustment would not affect the values of the ratios or angle

differences tabulated below.

To summarize, monthly averaged sensible and latent heats depend on

monthly averaged wind speeds W, and monthly-averaged wind stresses depend

on monthly-averaged products of wind speed by wind velocity, W V. However,

often the quantities available are instead the monthly averaged vectors

^m and their magnit +es 'Wm. The ratios R and a provide the ad ustments

necessary when using Wm in place of V and Wm2 in place of W V .

III. DATA SOURCE AND GRID

The data employed for these calculations are 12-hourly surface geo-

strophic wind vectors from the Australian Bureau of Meteorology. These

data were obtained in digitized form, on a 47 x 47 Southern Hemisphere

grid, through the courtesy of G. Walters of the Data Support Section,

National Center for Atmospheric Research, Boulder, Colorado, and were

interpolated to the 41 x 41 Parkinson and Washington (1979) grid of the

south polar region (Figure 1) and averaged over each month of 1974 and

1975. The arrays of monthly averaged u and v components determined the

4	 ^
monthly averaged vectors Vm and enabled calculation of the magnitudes Wm-JVml-

Additionally, for each 12-hour period the 41 x 41 array of wind speeds

was calculated, and these arrays were averaged over each month to obtain

the monthly averaged wind speeds, I Monthly averages of both components

of W V were also calc0 ated, thereby enabling determination of ratios R

5
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and a and of the turning angle A between W V and Vm.

IV. RESULTS

a. Ratios R for sensible and latent heat.

Fig was 2-25 present for each month of 1974 and 1975 the 41 x 41

array of ratios R of the average wind magnitude A to the magnitude Wm of

the average wind vector. The larger this ratio R, the more significant is

the spewd underestimation in calculations which replace V by Wm, for

instance in determining sensible and latent heat fluxes. In Figures

2-25 the continental boundaries of Antarctica and the southern tip of

South America are outlined, as is the boundary of the maximum extent of

sea ice coverage during the given month, the latter being determined

from the Electrically Scanning Microwave Radiometer (ESMR) data set from

the Nimbus 5 satellite (Zwally et al., 1982).

As can be seen from Figures 2-25, the ratio R exhibits, over the

southern hemisphere for this 2-year period, significant spatial variations

and lesser temporal variations. Of particular relevance, R tends to be

noticeably larger over sea-ice regions than over continental and open-ocean

regions. Hence Tables 1 and 2, which summarize the data from Figures

2-25, present spatially-averaged values of R for each of four geophysical

subsets as well as for the full 41 x 41 grid. The four subsets are as

follows: (1) the continent of Antarctica, covering a constant 328 grid

squares; (2) the southern tip of South America, covering 6 grid squares;

(3) the region covering all grid squares with a sea ice coverage sometime

during the given month; i.e., the region determined from the ESMR data

set and outlined in Figures 2-25; and (4) the region of ice-free ocean.

For each month the ice-laden grid squares have a higher average value

of R than either the open ocean or the Antarctic or South American grid

6	 •
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squares. This results basically from the broad features of atmospheric

circulation rather than from the presence of the ice. Many of the ocean

grid squares without an ice cover are in the region of persistent westerly

winds, whereas the grid squares with ice are in the 60-78 9S latitude

belt in which migrating storms dominate the wind field.

The ratio tends to be about 50% larger over the ice-covered regions

than over the grid as a whole. Hence, due to the geographic placement

of sea ice in a zone of highly-variable winds, sea-ice calculations warrant

a higher value of R than calculations for some of the other regions of

the world ocean.

Interannually, over the ice-laden Grid squares the average ratio R is

greater in 1975 than in 1974 for April, September, November, and December

and greater in 1974 than in 1975 for each of the remaining seven months

having ESMR ice data in both years. TM year-to-year differences exceed

the seasonal ones; and hence, in modaling tiperiments inserting wind ratios

appropriate for the entire ice-covered region it is not useful to vary

the ratio through the year unless interannual differences are accounted

for also. The yearly averages would suggest a factor R of 2.5-3.0 for

adjusting from average wind vector magnitudes to average wind speeds

over ice-laden grid squares and a factor of 1.8 - 1.9 over the full 41 x 41

grid (extending from 400S to 900S).

b. Ratios a and turning angles A for wind stress.

Full 41 x 41 arrays of the ratio a (Equation 12) are presentee in

Figures 26-49 for each month of 1974 and 1975; and iarresponding arrays

of the turning angle from the wind stress as calculated from i2-hourly

data to the wind stress as calculated from monthly averages (positive

clockwise) are presented in Figures 50-73. As in Figures 2-25, the

9



continental and sea ice boundaries have been outlined on these additional

48 figures. Also, Tables 3 and 4 summarize the data for a (Figures

26-49) in the same manner that Tables 1 and 2 summarize the data for R

(Figures 2-25); and Tables 5 and 6 present an alternate summary for the

turning angle A, which assumes negative as well as positive values.

Like the ratio R, the ratio a shows significant spatial and temporal

variations, with average values over the sea ice region generally exceeaing

average values over other regions. This, as before, is due to the variable

wind directions in the sea ice latitudes. Since high values of a signify

significant underestimation of the wind stress when monthly average wind

vectors are used without the a correction, the higher values in the sea

ice region indicate that it is even more important to insert a correction

term in this region than in the others. The monthly values of a range

from 2.7 to 6.3 over the ice and from 2,0 to 4.3 over the entire 41 x 41

grid. Over the two years, the values average 4.3 over the ice and 2.7

over the full grid. These values exceed the corresponding values for the

ratio R by about 50%.

The turning angle A between the wind stress vector calculated from 12-

hourly winds and the wind stress vector calculated from monthly average winds

does not present as major a problem as the contrast--reflected in the a

ratio--between the two wind-stress magnitudes. The turning angles (Figures

50-73) generally have absolute values under 5% Tables 5 and 6 present the

averages of these angles over the 41 Y 41 grid and the averages of their

absolute values. In addition, Tables 5 and 6 include the percentages

of grid squares with turning amjles falling in each of 6 bi-uning ranges.

These percentages are presented both for the full grid and, in parentheses,

for the ice-laden portion of the grid. In 1975, at least 80% of the

10
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grid tquares had turning angles within the range 0 0 + 50 in every month

except July, when the percentage was 67%. In 1974, five months had less

than 80% of the grid squares within the 04 + 5 0 range, but still there

was no month with fewer than 67% in this range. Over sea ice laden

regions the average turning angles tended to exceed those over the grid

as a whole, though still most of the turning angles fell within the 0° +

100 range. Of the 24 months, five had more than 20% of the grid squares

outside of the 0 0 + 10 0 range.
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1111111	 NI	 11	 11	 illf h

~wOr++NNOIdf	 t1N++N	 O+MI11'INONN+O	 1► IN-OOw^ P ^11!11	 +rl	 11	 111	 1111 N

wwOOwrNNO	 A AP!''OwON1t^M10NMIN+00 	 MNw-000 O ^'1	 1	 1	 1	 ^1	 1	 1	 1	 1	 1	 1	 1/	 1	 1 N 'r
00+1 1w-+MIfA^O	 ++NN+rOMIVONrN+00+O	 pPlr+000

1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 n	 1	 1	 1	 1

A
N O:

0000+NMlp O p 	+OrgrrNlP1p0w0+NN011N	 m	 N+-000 V L
1111M	 111	 11	 1	 PI	 1111 N O

000+N011A0	 rwwrprPlM0+r0+NNP11p	 N	 ++0000 p
1 1 1 1	 1 1	 w	 1	 1 1 1 N1	 1

OOwNMI pP- V pMINwO01NOANN+OONo*0* •	 PI-dww " 1 '^
L111lIN	 IIN111	 1	 11

1
N

Cob00+NItI0PO	 AIN+Or MOON +^ r00-N11A -	 NO++N++ A1	 1	 1	 1	 1+	 1	 1	 1	 1	 1	 1	 1	 1	 • I	 l	 t N L

rO+N BONA	 A+Or+NIAA00-r	 rNnMm	 ONNPINN+
1111--

N P+
111111	 111	 1 N O

O-NNMI0,04N	 r00+-+I^On7077,	 r-+Pip	 NPItnP1N0 + G
11111111	 111111 	 11	 1 N t

rwNNP1011P10V	 -000-+wn^0011000+	 NrO+^/	 IIfnN+O O ^
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1.	 1	 1	 1 N

gNNNN+00110	 NOOOOOr7070-O	 N	 AM	 *Mft-00
-	 111111	 1	 1111	 1 1 

77T A N
11 r

d

00 ..ONtVP	 OOOOnOPINOw-O-	 wNNM10	 x-0000 O -C
!1111	 11	 11	 111111 n + ♦t

p	 "MAN.-O •+NPIwe	 -	 O-ONNO wr00	 AnIIP	 rr-NN-r A L
11111	 11	 11	 11	 1:	 111111 - Iy

r	 AIOINN-O-NMlN	 Nw	 NwNN00000	 •IPN TNI NI	 'INr •O G1	 11111	 1	 11	 MINI	 1111111 +
1► OOItN+00+/	 ++	 PIrgN+000	 tA1pR --N gnnnP m AJ	 1111111	 N	 111	 111211111111111 r da	 OOOApnNr+O	 APN	 tOtN -p0 ON	 NNPIPIPI 1NON	 Nnn

111 
T
111 

N
i	 111111111	 111	 11 ► 111	 1 w LI[•

mAPMIN-x00 rr1	 P1r1 -O	 ---pr r n01lnnNNNNN- A O
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 r

m TTT,p*I Trwr	 rr	 •I T	 ^y NA ON01M nnd rrrrOq
11	

"'	 0
rl-114111111111	 1111	 11	 111111	 1,11

N C
+ •r

PPOIOI MIN-rN NnOt INwpKOrr prrFlMIPIPINN+-000 -
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 w r	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 r
AAV1nNNNNn -0I	 4	 a ON-NOO-- gP1 cNNN__O -_ 0 ~
It	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 of	 1	 1	 1.	 1	 1	 1	 1	 1 -

____600p 101NIMinnnnN n	 O	 M+ OpOM/1Y1nOnN - rNNN• A U;1	 1	 1	 1	 1	 1	 1	 1	 1'1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

PIPIT 04 in
111111111	 -+	 1111	 1111	 1.11111

Nnittnnr Pllp OP p tD^OM100tAM1-^OtDMI •+N+000Ow+r-t -MMM A
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 p1

n - No 0.0040 -77"m  /0401/ ; --w r-NNMMIN-C noNFl* ; 40
4-U.

O	 III

MIPIIIMINON p ^OV p I MiNO+--NOrVt0p N0+NNnnnFlfIPINONt p
111111	 11	 11111	 11
Am"INInNON00t19---O-M ,. ^.:^^pp11-rP►nngn11111r11N-• f
1	 1	 1	 1	 1	 1	 1	 1	 1	 1:	 6	 1	 1	

of

	 1	 1

rNNgNONnnn-	 Og1116AWO/^INNNfInPlnwn+♦1lIOman MITT-1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

O-NNngNO-w0a.•, 1	 r1f107► -AINr11MNIt11Mf1771IflpY1NN N
1	 1	 1(	 1	 1	 1	 1	 1	 1- 1	 1	 1	 1	 1	 1	 1

1

wOrrNPINN. ^ «- Nrw V^	 r•OOw- MONO- IN-11t ♦ PIPr1YNnitn- r
1	 1	 1	 1	 1	 1	 1+	 iAl	 1	 1-	 + 1	 1	 1	 1	 1	 11	 1	 1

-O^OAfM1InN-OPOA^pNInN-dPIDAO11fIAN-Op4OApptnNr
ItPIPlMI^IAfgP1A1NP1NNNNNNNNNNw ---------

r'

82



NrNA1^INOrrON1'IMIgrOrNN q N ^1 ♦ ANrr00000000Nf r
^1	 11	 111^1^1111111	 •
^MNON/INN'Nh^ON/gwri;NM;^;ig1N';000OOOOr^Ip

pgwNrNr^r"qd1+MldgwrrONMINO0A1NrrrOr000rN•,6 P
1111	 111111	 1	 11 111111	 1	 w
N•PINOrOONAIIIAAIprapOANeOPrPArd1NNNNNNNNO^+ Nq •
J111	 111111	 .r	 rrrlrrrlllllll/11	 w

1 1 	 1 1
•raNr000r"IA004AAN O .O -0 10P00NrrrrNAlArr M1• A
1111	 1111--t r-	 1111111111	 to

NrOrrrrO7MOAg df ArOON faNlMlrrrarAllNOaw ,6

	

1111	 lllrl	 11111	 w'

NrOrNN rON•AP ^ ♦ 4 MIANNNNNMIN O+N+rrANONANrOr 0
	1111	 11111	 1	 1111	 w

O; N11; A; N; =,I r AnAMm"VftftN"oQ 41 ; e0eaNr0000

ONI' 111 wNeN==e MOOO Ml NNNNr- • OOddOdArr0r0 A
tl	 111rwf00"NNNI NggOAA Nl1iNNNr NNr ?NOANNNNNr N

1111111	 A	 IAr	 w

r10AdaN100 r0 1110ANNrNNNNNNN N• ^IONN4fIw •
1111111 r-1	 1	 1	 A

r"1%",614? Nr pgrlNrrNNNNrrNrr N NOON111N O
111111) N 1	 1	 Ir	 A

Or"0"000 NOr NddlNrrNNNrrr rr0 rA arNg011 P
	111111	 11	 1	 N

•0.10"01• ON •adfNrrNN-OOrrrrO dA4 NO*"* O
	/ III I r	 1 1 1 x 1	 N

^•r0•^NAdO d rNfg0Arr/11rA•Neorrr Pbee N•fgf A
	1111 • 	111	 11	 1	 N

OrNrNMlo dq" O-NIIfNrA00pANrOrr O-^ Ng faq •
1+1 11 1 t	 Irr/	 N

40r0NNN4 44 +rN "f0A0A0a4NNrr00 000 4 ,6000 0
1	 1	 N r l l l l l l l	 1 1- 1	 N

rOre"ne A • MAMMA 1AArNoNNNNr-rr0 1dA w1a sebaw f
1	 111	 rr 1111/111	 1111	 N

T
607 

of
	 1A"44MVAdNerrrO+ree NIA %OI ►dq A

1 1 1 1 1 1 1 1 1 1 1 1 1 N

•+Or/?ar 1 IAA"A0000N-0000 OOO rrON9 *ftwo* N'
it	 1111	 11	 a

rrragrd04 ANAAIf 1AN-00000 OOrN-OAd IOIfA +
111111	 111	 N
OOOrNdd +" NNNANNNrrrOOrO OrrM1"000 IIANN O

	11111	 11	 N

O; ; ; ; ; ; Of NNAIIINrOOrr0000 OrrMl" i 	 IANNr 0
1

rNNNrA?Ndq AN-OrrOr00000 OrAAAO IMIN rr O
1111111	 11	 111	 r

NAANNg q ?4► NNAN NNrO-0000• rrffd"" MlArrr A
111111 • 	1111	 11	 •

fg1AA 1 IAN•+rO "•000000• 00111• +rose d
111111+	 1111	 II	 r

0*0000 0"010-00N ft-6r00 r Nr00AN NNNrr N
1111111	 r	 t	 11111	 1	 111111111	 •

^I^It
I ,6rIANOO-4 -OrNrrr NAfPlrrr AAAAN 1
1 r 11111 111 Iltlllllltl r

0,6,6",60 drOAtAOf rOrNr r-ftm4l 111A rr MAMIMIA 01
1 1 1 1 1 Is r r 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 r

4110 14*0 "01114 - 40 % OAMIO- AN-NNr44 " NNNAMMIMIA N
111111	 r--r	 1	 1	 111111111111	 +

Al gaq/ •d?%O* N 4NrrNNAo4 4AAA19NNNNNN r
1111111	 rrrrNll	 Ir	 111111111111	 •

1NAIIIA- N%dNN	 10%OONrr .11 NAMINNNNNNNrNN ^
1 1 1 1 1 1 1	 - r--	 1	 1 1- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

rNAMIMIN-OMI NO	 AANr A%dMINNAMIN -rrNNNNrr ?
1 1 1 1 1 1 1	 r r	 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

r-NNNrorA-O 1►f r-r0 GOOrNNrNAffMI -O-rNNNNr O
111111	 11	 1111111111	 1111111

r----rOrNIhO/MI+OOrr -O rNN--OONMIANO -r00w--r A
111111	 111	 11111	 1111	 111
rrr --OOrNM111 " M1N000000NM1N - OOO r NMINONNNroO-O ^0
11111	 1111	 II11	 1
rrrrrr0erNA" MIN"000- rNMIM1ANr000NNr -MI"ANOO-0 q
111111	 11111111	 111	 1
00;;i;00- rNNMN--O;N'1;♦;;11NOO;;ON111flINr00 1

rr0rrrrOrNNN	 ONMIMIr1A/) IIfINUIfNr00 -NIININ rNN A

	

1 1/ 1	 1 1 1 1 1 1 1 1 1 1 1 1	 1 1
Nor-NN-Or--	 N414NRINO %111 M1 -ONNMI f rI d ^0lN rMl N

	

11111	 11111111111111	 11

ANO+--•OOrCO	 41111flA -NANV % dINONMIAf/111N"-NI •
	1111	 11111111111111	 11

+000►•dW11ANrOOOh011/1M1N-OPOM••Y11MIN-0010A+OgIFlN+11Ann MAMMA mMN&"NNNNNNN ++-rrrr-rr

p
A
sr

t

•
• 10

O►

A

O
W

L

L
A
r

Z

0
N
d
t

L
d

O
d
d

g'
le

g
C

r

1z
t0
Ii

r

83



•
•

Il9

OI

d5
L
O

•r•L
Q1
1.

r

8

L
O
N

L
L
d

O4
d

g
ID

g
C

M_,

aA
r

7

O+NNNNNrOO T 0000^; 'l; •N+O; NN; ; ; ' QOr111r1

NNNrrNNNN ++O•NNN+•NN++NNO+.^rp++rrr000+01'1111 O
1111	 11111	 111	 11111	 f

NOI NrrNNNN+++N'1f rIN+1'1^1NO+rr++--0000+r+r+OM1 A
1 1 1 1	 1 1 1 1 1 1	 1 1	 In
O+N +O•NNNN++Nff '^+NIIIA10 wN+++rO ++rrrNr+r+ONl/► •
°111	 111111	 111	 A

•O; ; O++NNNN; ; aM 110 *'1 M1 =ANrQOrrNPIRgMINrrrONP1 Ar	 A
X00+O ++N1'Iwrl ydOa	 rN N w Nr00•NPIA1111N+rrNPl 10

1	 •1111	 1111	 M

r0000 .^•NAMIMr00 NNNNMIff +•N rIFlM •ONfbIMNN + 111 P1 h
1.11	 1111111	 A

+0000+rNNNQs+I'	 ;; 70 1M1011Nwaw1^1^IMM

Orr+O++N+OAf +Nr111ff ++•	 r ra01Nf r1A A1I1P1 w1 w1 1 1	 I A	 1 1	 1 1 1 1	 1 1	 A
++N••OrrrAP • 'ION ♦ NNO+rr NI• rlf fMM nINN+ N
11111	 111	 11	 111	 1	 A

NNNN•O+rN1•	 r Nr000+NN M momfllNNrrp
(11.)1	 1+1	 11	 11	 M
NNN+OWfN 1'1 r♦ OO+NNN +00 +NPlf ♦f 71 111"NNr00+ •
1111	 1	 1	 n

1NN+OrfO N♦ ANN +NN+++NM*tn*40 ^0. IN+r00" 0
11

111	 +	 • 11	 1	 1	 N
'VNrONMIrI Af M1/1M1NNrrNNIbNIMI1Nl/1 00 N"000 •
111	 +	 111	 1	 N1rrC+f Pf NrIMfMMNN10m10PIrrrNN d• NN +rr A
1 1 1

r	
1 1 1 1	 1 1	 N

106+•OrN 00 NMfIf1011110POOrrOrNNN d. NN•NN 10
111	 + 11	 111	 N
rNNNrr .oAA /'!IIIIf#000-0#PlrO•NN• DO "MINNN M
1 1 1 1 1 1 1 	 N 1 1 1 1	 so	 N1	 'IIINP1111NM of Mf1f11wNNN/1NN +OOrrO drd 111t•INN+
1111111	 111111	 111	 N

N/IAIg11lf	 ♦IIIPIMIrr//Nrrrrr000 IAr MANN+ A
1 1 1 1 1 1 Ito	 1 1 1 1 1 1 1 1 1	 1 It	 N

NMMfN10AA 11! J11.7ffO1N0 A1OfN^Or	 OTT*Mft 111NNNN N
1111111 • 	11111	 1111	 1111	 N
000000000 A%4 Qw*mOf4lN r_r rwNNfNN ONNNN r
11111111	 111111111111111	 N

rNl'IIIM119r1r1 ^O/OIOOfM rp A1N•rr rrNNNrO rrrNN O
1 1 1 1 1 1 1 1 1	 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1	 1 1 1	 N

rN'INNNrM	 10PPOdj11r.0A1Nrrr _TT 700T NOr+N P
111111117	 11111111111111	 1111	 •
rrNrrNfto w o grg MMAAfMNrN• "Mm"r d Nr•pr a
1111111111	 rr	 11111111111111	 1111111	 r
r•NNIIIM1111 0m.400 NOOOMMNNN • Nd>OMNM ^IFlNNr A
111111111 ); rr	 11111111111111-	 11111111	 •

NP11' 11111 1 
d1 1 1+ 1 " Al 	 aP O11111'IN 1 1 1 I

l +d •f
 1 1 0*0 o"	 =

NAIMPIM ga00t0aM fOgNNMNN ^10AOrlrr dAAdd 111
11111111111;1+M 11 !111111111;h•	 11111111	 •
A flINN f11'1F1'OIOM ►^ IOAI•NMNN O+dfN•N1'1 ^0A qq
1 111111111111	 111 1111111	 11	 1111111 11
MMM+Or oa q%vrr*md PIAMrN rrNOMOr111 I10a•OPO A
1 1 1 1	 1 1 1 1 1	 1 1 1	 • 1 1 1 1 1 1 1	 t	 1 1 1 1 1 1 1 1 1 1—

	

1 1	 1NNrr^ly Apf•INMNM 010101I016"	 rNMN"N 1'10004410A•'D• N
1111111111	 11111111	 11111111111111	 •

0000•NNdNA10Ar1 M N+ONd ♦10.00 +N"fINOAadeC'D •
1 1 1	 of	 1.1 1 1 1 1	 •	 1 1 1 1 1 1 1 1 1 1 1	 •

+•^+O•N1111 1/11004	 00M01lIgwan# rNNrOr^ll^0Atl01► A	 O
1( 1 1 1 1	 1 1 1 1 1	 _09— 	 1 1 1 1 1 1 1 1 1	 +

1114410rOrN+G hm N 41+ 0 •MII^•.NI ♦ N•+RtffA••gT A

	

1 1 1	 1 1 1 1 1	 N	 1 1 1 1 1 1 1 1

AMNN••NPI 1► O+ 0010 10 100 • + r rNNNINdrR^OpP00 O

	

1	 1 ++	 1	 11111•^

N I7 NNNNIJId 1^000dt ftlN•+M .OP00fNONNMMIdN1/tiNONIdmP A
•

	

of	 1 1 1 1 1

01

:W• w

;;

M4NMllnd •410101M ♦ N10dNNO w ♦ • 'VMM ♦111 dM11N0•NM11f1 M

	

1111	 11111

r00 +NN PIPI^l lrlr► FlNNNNIrINMr^00^ g IrNMMIfNdaP10•rNl^^! /
1	 11111	 11111

	

wOOr•NNrNNrO	 A1'1rfO^A•10RO.,NN^n1Y1^0^OP10NNNNN ^1
1	 1 1 1 1 1	 1 1 1 1 1

	

000r^rOOrrO+	 NNr4414NNO-- +NNNM1^010t1^.+NN +r N
111	 111111	 11111

rrrrrr00•rr+ O N •r1A A Nrrrr rrrrN ♦fNO+NNN• •
1 1 1	 1 1 1 1 1 1	 1 1 1 1 1

•OP gN•MI ♦ n N •OP gA 40OPM + OP gAfM1 ♦ nN^0t01► I 0*0444r♦ ♦ MMMMrmmmP}PfNNNNNNNNNNr+r+rrrrrr

t\

b
pl
T
U.

84



•NNANwOwOwNAA f f ^tANNwrOONANrOrIVVArrANw w
111111	 Illl^ltl^llllll	 1111	 1
rwrrwON01NOrNN^1 wIP1^1Nr000 rwrNpNNrlgalOV/wrMlNr O
11111	 1111 11111	 1111	 1
^rrrOrNM111NrNNw11M1P1Y0'+'INNNNrPI/Igf/aAAaIOPIwI^INA
111	 11111111	 1111	 A
•rOrAfaOdfNOrNAAANrrA wO wNNA1 M11aAAlOHNN rgNr •
-'1	 1111111	 1111	 A
•ONfMr•wlfrrNI T" **oft 4040-ft"M1 .0oeOwAne -ft w0 A
1

w
1	 111111111111	 111	 A

x70.0*O A OOAagOrFlFlA eta an* NNN/MAgAO•^AFlNONNrrN V
1 1 1 1 1 fTNwft14p,.m- oil A
rA1NOM1aAlt)OOMNfANO1A^ pwIjlVOw•1a►r^OraM10NAAON//1 a
111	 IlNwll	 wrwrNNr	 111	 A

1
N1,;FlONIAAArw10•N^IVr^^fi•AO^=A^rV1f1NON;NMAO ^

rAf1NOAA•NrO pOAAA wAdaaM V^OO w OO^OaNOOMatDO A
11111	 rrr	 rr	 r A

w^llafNr'ONVMdAdAt'1 M11fl1111A.AN AAf•NINOV MI wNrlar N
111111	 1	 rrrr	 r	 A

NlaaalNNaAN 1NNAIaffANNwr N1diM1Awr1•ft•Ia00 r
1111111 11	 rrrr	 w	 A

"O"O"ft"Aam0 ♦ MI/rNNf 111ANrwNN w Ow OaONA1MIf O
111111	 11	 11 rNNrr	 p
AfINOO^+wONO MlArrrNlfaMlNrN^IrN NAArOMO1rrN O
1 1/ 1	 1	 it I rr^ANr	 1 1	 N

1 1
NNrrNr •ONrN ANrrONAaVINrNOaOw1 AONdOawANV •
1 1 1	 1

	

if 1 of	 Iww	 N I A w r	 1 1 1	 N

0"0mnoaom ONNr000NYlA*ON"* O gNN 1 1 t:dIPA10AV1►• A
Ir1 11 1	 11111111/	 1111	 N

111a1Od10^•r NO^i00NNOaAAO.101wwA AraAAaaA^OA d
1 x ( 1( 1 1	 1 1	 1- 1 1 1 1	 1 1 1 1 1 1 1 1 1 	 N

f•OrVN^1►A IgHrrrAalOwV^ANQONI ff00•I►Ia1M a
w• r r l l l l l l l l l l l l N r r l l t	 1 x 1 1 1 1 1 1 1	 N

1 1	 1 1 1	 1
0OAOd••A NANNrNfAa •aa4a1NONA NAfAOVNNNa 1

rw x111	 111111111	 111111	 Irrrlllll	 N
1	 1 1

N 1IOw NrNArA rOOwwNANadrNAA^1 r0-01 0011OArONa A
rw ; 1	 1 1 1 1 1	 1 1 1 1	 1-11	 1 1	 N

AaOwIwfVO NaNrONwOaVAOrN wNP1ANArarVwArN^O N
rlr	 11	 111	 Iwwwl)	 11	 N

NaONNa^OPaa AIDaAO rO0A1A.+ Or wrNwNl► NI•AAaftne w
w; w	 1	 1/	 11;11	 11	 ro

NIAOOrA/ AOf wrNNrNNfNrO NNNOaOANae40OAV O
w	 1111	 Iww- I	 II	 N
1	 I 1 1

NI•d1AAA O1pNOwN! 'IArf1f1ANN wrOMt7lrrPNrM1ArN1 p
1	 1111	 II;i11	 11	 w

NPIfrlwp Naaf OOwNf101NM1ANNN O I'1 ArAAa w rNANON >0
w	 1111	 11x1111	 1	 r

rNNAI►AOOaArN00 w

aA

IVM11'lallNNNMI rf wO01ArwOr000 A
N •^	 1 1 1 1	 1 rr 1 1 1 1 1	 •

1 I
OOwN1aOP1/11+Arww fl► AOINrrwN pAAfrrNNANwOr r V

rN	 111	 Iwllllllll	 •

wvrrwa00aaOA^Oa apPO1ANNw r0110rOwNMIfWfArO p
! t 111	 414-	 1111	 1	 11 111111	 r
NNYA wrwAIOPNOO	 fAAOO• 0NaAat110NAA1ba1N w 1
IIIItIrw	 rr	 I^wl	 IIIN	 111111111

1
NNr1 11aNVa111Kr g A w	fb• •1wr1/OwOfwAffll/ININw A
1 1 1 1 1 1 r	 w r w	 I w	 1 1 1-	 1 1 1 1 1 1 1 1 1 1 	 w

	

1	 i
NPIIatDNNMId•O w	/1A^QA• dAr/1d0•af10NM11r11AA wr N
111111	 rw	 wr	 I	 1111	 11111111	 w
N/'1fa •OaNAN10faA ry0 ^pA•1►NNraAOaN wwAf•IAANrO r
1 1 1 1 1 1 1 r N	 r	 1 1 1 1 1	 1 1 1 1 1 1 1 1 1 	 •

wNAA1frAVrMINw	 f^OafI110YlAwNAAONwOrAM/1PINrOr+ O
1 1 1 1 1 1 1 	 w r	 1 1 1 1 1	 1 1 1 1 1 1 1	 to	 w
rrNNNNONdA • A PA INAMIfNN^OaNONrrNrNr000rM P
1( 1 1 1 1	 w	 1 1 1	 1 1 1 1	 1 1 1 1 1	 of

OOw r rwOr00/► OwfaMlr•A wPIMA^OA+ rM11ANOON wr0;;I11 tl
1 1 1 1	 1	 w 1 1 w w

00; NNN; ; i wdPwPtNfNAANrr rO0i0A00dN/^1f^01ArrryAA A
rwNMIN w 1	 rw	 1 1 1 1
1 1

wOONNNN- rONa•f Nl► ONNlO-ArO0 rNN0•N^OIOOVaN rM1AP1 ^O
1 1 1 1 1 1	 P 011A N of w w r r r r r 	 1 1 1 1

OwNNNrOONA1^01AVOP•MNa1AOP wNNO••• I► AdaNwNAA a
1 1 1 1 1	 1 NI N N 

1
N r 1	 r w r w	 1 1 1 1

OwNNrrOr1yA11rVaA^^^I^ 1► N^Am0100M •OAe wdfnNONPINI /
1( 1 1(	 I N N MIN r l	 w r	 1 1 1

1 1 1 1 1 1
OwwwO•rr ryN^lk	 AON01 Ni0 r1► O^010►•^OMIM^Oaf Nrrw NflM N

I l i	 1 r N N r l	 1 1 1 1

rr00000r w000 • rP111110fi r00•PaAPINrl^f^lw0^ w rNN N
I	 r.rl	 111 11

ANNr000rr^. N111 N AmOONIraV^01NOO wNNN rrNNNNNN r
.1 of 1 1	 1	 I t r w I l	 I l l l i l l

ft

-O0•PV00MftrO pop. IafANrO&%OP1afANw00.•Apa1ANw
f IAA'AMiMIM1Al7PIA11lNNNNN!'INNNrrrwrwrrsr

aw
Pr

Y
1
1

•

Mr7

L
O

v
cm
L
Ar

r
O
N
d
t

L
d
O

d
fL

Sp
10

S'

C
7
h-'

t;

d

Q1
•r
W

85



n ,

0
A
A•

I^

iA1111Fl+^AANNNNNNNNMIt ; I I ^N ^; OOOwO; N1^111 I I d l 11 ^ 1 N 1

N1111111'1"l III^IN"A""NN+rNA 111'1ww00 wrw0^•N1111 11"AI NN e
111111111111111111=1 1 111	 11111111	 1

N/IN"FlrI1 11N"I^If111Nr0• IIN•OOrwpwrOOwrwwN^llw" O
111111111111111	 1111111	 11111111	 N

^^NwpNNNN17111f1'1 rwwlll# w40rrwwOwww+wwwlglN• •
11111111111111111111 1 	1	 111111111)	 A

wwrwrrNN"1000 N+O+^I# III N OwwOOrwww000w1lIrN A
11111111111111111	 111111	 1111	 111	 h
000000Nrl^lfa N00NOwaO01I1M1 r00•NNN•0000+Op r

11111111111	 11111111	 11111	 1	 A

0000.0wN 0aa0ON0/wA^O pafrO OOONNNNwOwr+NA a
111111111+11+N w•••11 	 11111	 A

1	 1 1	 1 1/ 1

i."'s.

r00A
11 11$no..

IIA0#00• A"

rOA
ll;;lr•r
N 00""NNpN#N +• rNON1111f1
1111
w11f000•'111"
II • 	1111

00•+NOO+00•N"#NO11
11• 	 11 1

000NAMI OfNwwO+N"1R"PIN •ON 00 ++O•p111N 01
111 	11	 11	 111	 N

41	 11 1	 N
000 	 •

1	 /

wr ••wOP• rNNp+00NA1"wwwrp"N •N 000+0 A
w 11	 1111	 M

ww NNNNp+ 00•+•O•Nf1.00•N10a •0 OOOwr O
N111	 1

r	 111111	

11	 N
O wNNNOON r+wrwO"wa"000"NO^OA MN• OOr

111
lr	 0

N

OwNNNNa NOwwN+r00"•wwrrNOA• 1" w"wNA 1
1	 11111	 11111	 N

OOw 0w"111 #N•wOwwOA41NNNwwN11A aN NNN11# A
1	 11	 111111	 N

w w"rAftf A11'1"I/IM1I7•^OI'Ir"IIIN NIpa101w+ N/1lIAI N
""I	 11	 •	 1III1iI	 N
O; ; NOAO OArMaafw010NNN +AmftO111w vlrl#fm +

t,Y	 +	 11	 N	 1111111	 N
1000. 1► N # affffA••OION"N NrP1AaN• NNIIIN• O

1 1 1!I r	 1 1 1	 1 1 1 1-	 ' 1 1 1 1 1 1 1	 N
1

• ww0^	 "NN111N+Or1
11

I T` 
1110
10Nt•INwr rNNwr A

1	 1	 11111	 r

r wr+/	 M++OOONPI"rN0• 000000 NNNOp O
1 m	 111	 IIINI	 11111	 •

00 w0 #1 4N0 OrNONNOrOr OON •wr rN•ON A
11	 111	 11	 11111111111111	 •

wr "OA"+T0000 1 7 If T"000 Na"NN+ rrOO+ ^0
111	 Illl^illil	 111	 1111111111	 +

NN wwwrPlAON /1/Iw a ♦ +N111.00 "On"-+r rOwww a
1111111111 .

1111
1 	111	 111111111	 •

AA NwrONf^O'IP" ^ON•N111+w NNOrO++r +0+•+ 1
1111111	 I11;•'N I	1111	 r	 1	 111111	 •

1 j11^1 Nr"OrrNlO^Aw O!'1•NN	 04006"00"0 O+NN• "
1111111	 1111"+06	 r 111	 1	 11	 •

1 1 1 l.wplN N!O#NIIINr0000 Ow"NNN N

	

1 +1 !I 1 1 Orrq I
	

11'1 r	 • 1 1 r
1

11#17 NNONfrON 1 MI IOp+OP1"+000 	 O+060606 r
1 1 1 1 1 1 1 1	 1^	 n	 • r r off	 •

1
A"17NNP1 wr171N0+	 ON+0600061706+++

	 •

A1717NNN OP11f1 ON ONMOA^0170 NNNNNw "rrrrwrw0 O
1 1 1 1 1 1 1	 N N w	 1 1 1 1 1 1 1 1 1 1 1 1 1 1

060606110606 rglf^00000QA r1 y1IM 17rONr11'1 ►I PINNNN/11110 M1 •
111111	 4444++	 II off II11111111

*I' O-ft 0444 0v ive" r17 NANOwN17 /IF1'1111N^1IM O 0 ON A
11111	 111	 111111111111111

ANwOOrr'171f1706060606+wIJrdI1NrNNrrpA M1A1P1 1f1A^0000 1 01A d
111	 111011	 IIIIIIIIIS11111

11
NO+wr+N"NN+wrOwl7a^ON1N4 +rrOwNFl 17FlIM. I'APOOPO 1!w
	 1111111	 1111111111^^11

•wrrOQOOwa0000rNf •• N•r•+Ow"NNNr! !'11t11► 00►0 pp QO O
1	 Illtl

P1sso
I	 of	 11111111111111

wNNr+wrr0000	 rNnIRIq/1NrOrOOr^orrNN1^0A00^0.9 A
1 1 1 1	 1 1 1 1 1 1 0 1 1	 1 1 1 1 1 1 1 1 1 1 1 1- 1•1

RPIN••mm""rO0	 O•rr•Or••000000wrr..Nl7rll0^fT N
111111	 1111	 1111111

aIAONnArIN+?O r r+wrwNN••OOwrOwN17l7+ONR100 w
114114	 11	 11111

•O =090muces0ArUlOI'1Nr000A1MIRN•0010Apaf!'IN+
Ifl717Al7A1P117A17"NNNMNNO/NNNrrwwr"wrww

•

IT

44

134
L
O
W

rL
L

8
t

O4A
dL
L
41
O

INC
d
EP
A

_F

Ci
7
H

T
•

44
d

La_

86



1/I^INNNNNngNNNN+rOO+N'IAPINNN+r+rrNf^^AA^^O •
1111111111111111	 111111111111111	 11	 1 1

w' 11gN; ; ; NI" I, NN; ; OOOONNNNN; ; ' OOO; NI, ^; p; 11pp

/ng
11
0Anlrin+rOOwNg fANw 00 rrNNr+OOOOw00wN	 /Opp) O

111111	 1111111	 111	 1	 11111111/
•NN+OOrw0wNNNr O+O+NO +rr 0000000+NnIfgAgA
r1I1	 111111	 1	 111	 111111111 A
ww+r0wrNwOOr rwAAfwANwN+00 OOOOO+NNA	 M 1 A
1111	 11111111	 111	 1111^f1 1^1 A
OwwrOrrN++ OOOnOra0000rAfn ww0000wNnAAANN 0
111	 11;^	 1;111111	 11111111 A

a077700+w wrrw= ft ::ep 10 J0ANpaAN rO00wNNNNr0
111	 IwIT	 0-rrr lllllll	 111111 A

1	 1	 1
rNNNrr00 OOOwA nMrO1gr000-0111 r00000rrrew1 1 1 1 1 1	 I w	 ANtllrrrr 	 1 1 1	 1 1 1

1 r
rrN+rrw Owww0eNO^O q OO^Oa1O	 wAn Owwr0r00or A
1111111	 IIIIgNrrr	 r	 1111	 1 A
Orrrr rwNNl0ffNN0	 A019NAa	 fpa0 Nrw00000w N1 1 1 1 1 1 1 1 1 1 11117777	 rA l A
•rOw++ NNAN w n	 AO^OA^OafNNAfM^O 	 rat 77000000 w

11111111 wr 	1 A
1

f4wOr rNNaOAA	 NafNaAA+NAANNwr	 of rOwwwrw 0
Illlll wfr 	11	 11111 A

NwOw NNPIAIrI	 IAAAnnrw+IfNw0 •• N	 * ,Do	 rNNNr 0
IIIIIINf	 111	 111111 N

1N+	 rgnn000	 fnnnnNOrAfNw000+'w	 *A rNNNNN OI I I I I	 I N r	 1 1	 1	 1 1	 1 1 N
w+	 wNA fwA InAffa g f +Nanw+wNAAN	 fro	 NNNN A

I I I IrA	 111111 N
1 rO	 OOrA1N1 rrNfaAp+nONNrwNlfn rr00r NNNN •

Illww 	 wr	 111	 111111 N
6OOOr111N a

1	 1 1 w	 1 1	 r N r l l l l 	 1	 1 1 1 1 N1	 17077700	 ANrwNfga00 ?nNNrrnaq 	 NrN	 OwwN f1	 1 1	 N	 1 1	 1	 I r l	 1	 1	 1	 1	 1	 1	 1	 1 N
wOrNnA^	 AnNOrN+NAgNrrrOONfq	 rnnN OOwr A

111	 N	 111	 1111111	 I	 11 N

wOrNffNN"N000rf ♦ 70000	 w/ggqNNAAN OOOr N
111	 f	 ill	 1111	 I	 1 N

.rwOrAOA	 NOrN+ONANewwrO	 O+AaOAANw 0000 w
ill ! 	N	 111	 11 111

NNNOAIdA	 NrNNrONWNNNN.•O	 rrrdNNr	 wr00r O
1	 111	 111	 1111	 11	 1 N

11117	 n; nqd	 nlagnN .t IM	 m1 11 gNN0	 11 11
1 1'	 11AANr; I	

T 1 1	 1 1 1
.IIIA In rN	 a	 ^OA^OAN g AfINOwr	 fawNOr	 NNrrr •
111111	 11	 111	 111111	 11111111 r

a Plf fn w N	 Arw	 IAN^ON0000"-	 rOwNw0	 rrr00 A
O

(11111	 111'1	 111	 11111	 1111 w
r ff ♦NONAA+ONAnn	 r^OrAdwoom	 nNrwrw	 00000 4

11111	 1w	 III o
as	 rwNNwO00NA w 	 '40"V Oj11NNn a fnNNN	 0000-" 0
111	 1	 11^	 Ill w

W(

^^rf^OAA g l► gnNNNw	 OOOw^•1 ^ 1 Orri; N i r0 i ^p ; ^

q owe OOrnnnNOrrN	 ONnAN	 nO pAgnNNNr	 00000 A
111	 111!1	 NNr1	 rr +

O+ON	 -on	 wA/:0	 !:QNw INNrwN	 rrrw0 N7ftoTTIMO
rr r	 r r1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 r	 l r

•qOn #0Oa fNONf	 fib 	 nnr RNwaAN+00007	 renew •
11111111111	 r	 NNw	 1 r
a11

1
Fl;1 1 f11N; Nfq	^OAggs=Ofr7e000wr 0000; N 0;

InnARR RNOr 1	 ^0	 ♦ NN r^OOM rN rOrrrrwrrrrNNR p
/	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

nNNNnRN ONR gA0AAO1wwrR	 OQiNrOwrNNrNlINnn1• •
IllllttI	 1	 Its	 IIIIIIIIfill
ANNNNNrO NnIMlM1^ONfANrNN N rrrrO r rrrrr rNNnn^) A
1111111	 111	 111111111111
nNnNrrOONnnA/l^1nPINNNr00000rrrrrrrrrrrNNnn ^O
111111	 Iltllllllllllll
PlnnNwrOrNPINN rNNNNNNrwO0000 rrwrrrrrrrrrNNN a
111111	 111111111111111

fIIIINNNNNOrNNrOOrrrrrr000000 -------- 00;;;i;;

OOrrr000rrNNwrrrrrr.M----NTT NNR MIwrNrO+ R
1	 1	 1	 1	 1	 of	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 t	 1	 1	 1	 1	 1	 1

rr NR/InrO00 rN	 rrrrrO00rrNNrrrrw^rrrrrNN N
1111111	 Illltllllll	 1111111111!111111
OrNti^ll'1NrrrNN	 rNNwO000rNNNNrrh*'NNNNNnR r
1/	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 / 	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

rOO10ArUt^RW r 00►O/► OU1^rIw rOQOH^OMfnNrOwgA^OafRNr
•fA l'IAM ARI'tARl11P1NNNNNNNNrrrw ..r^.rrr

a •

01
r•1

L

d
/L
t/f
L
O
W

L
p1
L
A

8

t

ON
d
ty
L
dad
4
d

g

Sp

CL
7
H

O

tT

k

87



3
R
A
0
N
A
A

N

A

A

A
r
N

O
N

ON
A
N
d
N
N
N

f
b

A
N

N

N
O
N
1
40

0
w

A
w

•
r

a
40

w
A

N

1!'1
01

L

V

L
O
W

r
L

L
A

t

O
N
d
t
41

L
d
O
4

a
gq

r
r	 ^L•
r	 C
O
w	

1^
O

0	 rl

A

rq	 N.

1

N

N

r

OpOAee!̂ 1̂FlNNNNNN •ww00000000r0•r+N MIH111N1fl1 rM r
!
•Illlltlltllltll	 1^•

p0^ I II I 1 
NNNNNN; ; 000+••+111 owe r+••NNNA M 00oft 1 +^

OAO MgII MINN/IPINN+O	 NNNgMoll	 IHIN •O
111111111111111	 11

r^01A1 MINNNN++NN• ++rNNrIMIPI AN•+OrrwrrNNl'1M1'Ir1
11_11111111111	 1
MM11flIN•rrNNrw rONNNNM11f11M1 r00+rrrrrNNNP1N•^
11111111111	 11	 1

IIIgArJN++•+r ++O •MI /IIff17MIP11AIN rrOrrrp.4•rNNrO
1111111111	 11	 1

Ig1M1N+00r •+O•NOIAP^O•g PIw4011N 0.4.4000040+r•rr
11111!	 1	 11	 111
^1M^1 IN40w0 rw+OrAN a^Aawr^Oan^sn w000r•rNNHI
1111111	 111	 •^

011M14000 OrrOrA00•N 400".44110 Nqf +0.000++NH1/1
11111	 11	 A+1	 lllr	 1

AAR11• 0r0000NAA4r b gMIN+Or 0101111% 0-0-00 ""AM
(1111	 1	 11	 11

NN r 000++0 1 NO+AIfIN+ ••M1^0 *On •+O •NN111•
11111	 II	 111	 1

rw	 rwO.4NgM1 40NNMIMIH ►FlNNMI10000 'Or .40.4.4400.4
111	 111	 + •	 1	 1

Nr 0 ""Mrft ON NNNNNNNNNMIW^O ggqO Mm- --"Oft"
11	 to	 r	 1	 11
N 0 .040.0.0.4%0	 NNNNNNNN171flpAOwrrr MO 000•NM1
1	 11	 1111	 40	 111
w 000000NH1 NrwrrwrrNg10H11f1MIN QIN rrw -NP1
1	 11	 111111	 11	 11111

r 0000040mo •OOOOrwONAOPIMIPI'INNr IrpPl NNNNN
11	 11	 1111111	 111111111

-rWrwM M101. 00r++N100N+rrr ► .4.411/ fOAMI. NNN111A
1 1 1 1 1 1 1 1 1	 1 1 1 1 1 1	 1 1 1 1 1 1 1 1	 1 1 1 1 1 1 1 1 1 1

40r+r Nor-ft wOpwrNPlf 0 +0000000 .4 % rOdPl NrrNrl
11111111 .4 	11111 111-111111161

1	 1
NNNr100111 /Nrr000rrrrwrrwOOr OYI1rl rwrNHl

Illlllll r 	•111111111
mftNH1f1► Of mOY11HIPIN.4O++++• 0rNmr1q01 Vmm 000rN
111111 ++ r	 11111111	 11

PINrIONI 1 i NOAg f Mlr0000+r0 NH1Mp+10 Of +0000+
llllllli ll	r	 111	 1111	 1

/INNMIofte 0010#AI Orr+0•r0 N1+PIgom 1 0+.4040
1	 11111	 1111	 III	 1111	 11

111
 N111NP1 ♦ mo*MIrOwNNrw000 p^00NffPIN 000.4
1i1111	 1	 11111	 11+11111	 1

10 NNNPI	 qr NrO+NNNNNrw.4O 40 mftw 0000
1111111111+1	 111111111	 111	 11111

M q MIH111	 fAt0N0 NNNNrNH101N0 N'01'IN+ +r 00000
N	

1111111	 1111	 1111111111	 ;111111

w	 O g 1^1111 ANA A gOw wwr rOOr11M1+ t0 10.41.4.40 r.4w.4r0
1	 1111 111111	 1111	 111	 11111	 tlltll
Ad w000MINNPIgpNN OwrrprrN• OIMIN +wO rrNN++

W	
11	 11111111111	 111	 111	 11111	 1111111

8 i l l 0PATI ; M	 NOOOO +N

V	 BOO 1flIf M1 NNNrN M1rIm Nr0r0 AIOPIN + 000+ +++NNNw
O	 1	 111111111111	 1	 N	 111111111

MIN /IrIHIr1^IrlNrr+rl b1ANpA AAAq^INr000 .4.4.4.4.4
11	 111111111111 .4 	1111	 1	

0
11111

wNN _ftAm MIN+rrr 1 aNrMIMQ01AfNr^000 .0.4.4.40.01
set III oil 1111	 1111

404ft Nn; NNOOOr 	NI1 ^00000AdrlrQrwr OrrrwrfO
•	 1 1 1 1	 1 1 1 1

mom	 •11%.4.4.0 N rr ♦ AOAIgINO N	 _WNP. -Non
1 1 1 1 1	 1 1 1 1 1 1 1 1. 1	 r

01100A+r (7rwN gP1NN0000N11f111IM1 NOrNNNNNNNNr0191A
1111	 1111111111	 +

q M 0111-Twr NNN + 0 rN 	 vm"Om1M111NNrrON*N
111	 1111111111

fglMtrOr+NNNNrrrrrOrNrlFllfrlbOwNrlNNrww00000r
11	 11111111

PIIFlrINrrrrrwr.4wOrrOrNPIPIMIP117NrrNNrrrQwrrNNNN
11	 111111	 1111111

N^IIINrrr00000000 +wrO+NN HI /1N N +OrrrrrwrrNNNr
1 1 1	

O

	

1 1 1 1 1	 1 1 1 1 1( 1

rNNNw0000rrr_-rO NNNNrrpOrrr ee_rNNNNr
1 1 1	 of	 1 1 1	 ! 1 1 1 1 1 1

40 ►r►Qrrrrrrw wrr0 ► +f mN _00000 r rO wwrwr Or
1 1 1 1 1 1 1 	 1 1 1	 00	 1 1 1 1 1	 1

40r40077777777111 f OrrOr4040rp000rrO00 rwrwrw NN

       1 1	 l l l t l l l

rOes p. 40 OMINr00►OA00*MNr000AIIfl1I1Nw000A^ON1ANr
If MMMIAPIFlMIMAANNNNNNNNNNr •rwrrr40ww

88
r

tiJ



c

AAAAAANr-OOOOwrNrrrOrNNNrO00r00rrr-O-A111AP r
111111111	 11111	 1 1

NN;;001000+OrrrA10A
0171
7;;N7;'a00rrNNN""ft6

MIAANNNN++0000-^IfIFlFlhI'INOr+rrwrOOwrrNN l'IIIMO O
111111111	 111111 A

NNN+++++00 +-+Ng^O AO AAONNNNwwOOrrrNNAl/ gg O
11111111	 111{11 N

wrrw00000rrNN OrM1ANA0AN ggg +OwNNNNNNA11 g• A
.1111	 +-+NNN	 111111 A

x00000000+N •+rOrwA•N10MNA1 NAMIANNVNAftgg O
rNA Odl11 g Nr l A

Nur000000 -NNINNN=== M1 fg1ANA17A1g00r=rANrN1
11	 1	 1

rQO+rrr	 -NI40 104 41.441 	AMIr 11f11Af11gA0O1'"
1111111111 + 	111111	 I-r

OrrNNN- ""MaeOAfONN rN/x"411 ONd • g I M1A1gA^0 A
illllllllll+• 	11	 t++ A

+gNrNA1•A NN'Il gOygAr	 N •1/gON	 Of*M#400000 N
11111111111	 IN; q

wAAlllo# NANdA	 N-OOrA g0000M M!	 Aem# AAAg1000 +
1111111111 + 	INI A

1 •	 .+N MI./ NON•O-	 "GI
	

-N --"room O 64
1111111	 +	 1 tM

I p^.lO-NN "014 100	 -O+N-ON gg Ip ANrrp-	 ANO - rNNNr AT o11111	 -1	 111	 IIIA N

r0 O+NIA+AO	 r0-NNONIgIN-Or-N+	 NNN 00++ •• L
w l	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 N

xw M1fgOgA/	 N-OrNN++1• +--OrrNN	 OgA rOOrr A
11	 1111	 11	 111	 1

NN 810100-dN	 NrOwNNNOrw •AO-AI ♦ A	 •g 1A -ONN
N
O

^

11	 1111	 111	 1111	 1 N

NA ggr1AN00	 NrrO-rN-mO•NONIgOg	 rg1 A—O-N g L
11	 11111.•11	 x11111 N O

^171 811""10	 INrOwrNNNrAN + wNAN^Od	 ^IYOA/1 - 0-- •
11	 1111	 $if	 -11010 N

q1 II MIN-g	 1N+-••NNw pA► wwwO-NA g^O	 OOAN x000 A
111	 logo$	 111	 -11111 Nt o^

NA AIRINNNN f /Nrd-000-NO---	 N't"TA- 60w-R/1w1 N L1	 I	 11	 1	 1	 1	 1	 11
AI

N A
N	 NNNNI'1- OAIANNNNr000-+N	 —NANIIA •A 000-N ^.

1	 111111	 111111	 11 N

O	 + -N	 OAg•AM1N-O+000-	 Ar10^0AAN	 -O-NA O
I	 I	 I	 I	 I	 I	 I N	 -	 1	 1	 1	 1	 1	 1	 ? 1	 1)	 1	 1	 1	 1 N tI

MN	 •	 N	 ttlOAg1AN-ON —O••O	 101gAN -O-r ONMI ♦ A
II111111N	 t	 11	 1	 111	 11	 111 • O

1
110010 OA	 A101MlN-O+-ONrO	 A-ANNrrO •ANA• O N

11111111	 -1	 It	 1+A	 1011 —
10r00	 ^gO01AN -NAM•It^	 —	 fANrOwrONNw A t
11111101+tl	 11;	 1111111 - N

r^-IAAO	 -O--wONN- AAA O A g 17	 OM MM
111	 1	 -1	 1	 --	 I1	 1	 1	 1	 1+1	 1	 1	 1	1I	 I	 IT

10 !r
- 41

11010	 64110""40000.0 -O+NN+-NN	 IrrdglA	 d-NNN M C(1111111111-	 fill	 Il--	 0111 •
OAA	 •ANNAANAIOMIAANONA	 wArggNNN	 -rrOr ♦ 4
111	 1111t11NA-	 01111	 1	 r	 1 + ^

AAA	 AAIgI► -000" •q•A-r	 MIMIAIrrr-	 NAAfAN Mf •Q̂^
1 1 1 1 1 1 1 1 1 1- N- A r	 1	 1 1$ 1 •

1	 1	 10qr	 NA10/DOM1.Or	 00'"48	 NI -M1000--r	 AM00101f1 N
C
A

of 1 1 $ $ I i l --- -	 -	 o l	 - — + -

g rtI1AN IA0.1.N^AN MA	 "ANN-OOrr	 NNAM11gg — g
1 1 1 1 1 1 1 1 1--- 1 1	 -N	 r-r+A- r .r
A MINN" AOOf^A111M	 PO.00OA•AN-OQ O-rANNNA C0
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 -

NNNNA•111 gggg 	Ar-N-OFlIOA""m	 00--0-00 a ~
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 	 11	 1	 1

p r--NA1nN--NNN	 N- ""'m ----0000-000 — NNN O •
111111111111111	 1	 1111

OOrrr-Or-OOwrr O —N MI"	 NN--00x-00"00+rrOr- A
$off	 till	 11	 1	 it

-O--O-N M'NNN--00-rNN rr "II-NNNNNr -O+NNN+w O
11	 Illlltlll	 1 C"

00--O-A ♦ANNNN---O- -w00000-rNNAANNNrOrNNNp g r
of	 1111111111

--rr0rA1A1'IA17ANr-000000000-rNNAAAAMINrOrNNr 1
1111	 11111111111
NNN-O-AItA•1 A —00000000- rNNNAA111ANr0-rr A
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

NANO-NAMII U g *r un --- N
Ill$	 tlllllllillll
N--pOrNNA/gg N r1AANN/ -00—NNNNNQNAM1NNr--O-- -
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 of

-00'IR O g/ MINwOOOAO g 1A ft- 00101A^0W1ANx00►OA^Og ♦ ANx
f /HANMIAIMiIM^^^^NNNN/1NNNNN--r----s-r

q
A
Or

C

O
2

89



N•e+••+^+00NANNNr000• ryybNN•rNNAM1AA +666NIN
11	 111	 111 111111111171

+

N•6•r•1 666666666AAAPIN••l66rNNNNNNNNA^IAN•+6+rA11 •
11	 111	 1111111111111111•
N•0e66666rNNNOAAAAr•666.66NANN•rNNNNN 666606lrNf •
11	 11111	 111111111111111 A

wOl+•O•N^IANrNAAA666666O6N1AN.^ rNNANN w++O•rN •
1	 111111	 111111111111111 A

•0666660•NIIIg66ONN06ANN ÎINA+NA66r66NNN6676666++ %
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