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ABSTRACT

Zonal mean cross sections of temperature, wind and
meridional and vertical eddy transports of temperature,
humidity and momehtum are presented for winter
(December 1979 - February 1980) and summer (June -
August 1980), based on ECMWF operational global
initialized analyses and forecasts at day 10. The
operational analyses (data on O-levels) give statistics
similar .to the FGGE IIIb ECMWF analyses and in general
.slightly stronger eddy transports than e.g. in Newell
et-al (1972). The model day 10 climate is colder,
more zonal and has stronger vertical large-scale eddy
transports, especially in the tropics where
initialization reduces the analysed mean meridicnal

circulation and eddy vertical motions.



1. INTRODUCTION

The purpose of this paper is to document briefly some traditional zonally
averaged general circulation statistics for (Northern hemisphere) winter
and summer seasons, as given by the ECMWF global analysis-forecasting
system during its first year of operations. The results may be considered
as reference against which new experiments in the analysis-initialization
sequence and/or forecasts can be judged. These winter-summer statistics
are presented also for the sake of comparison with similar investigations
(but on pressure level data) e.g. Oort and Rasmusson (1971), Newell et al
(1972), Rosen and Salstein (1980, NMC analyses and station data) and
Kanamitsu (1980, FGGE IIIb analyses). A more complete climatology, based
on wave number decomposition on pressure level data,will be reported later.
The present calculations’are based on data on the staggered ECMWF model

N48 grid on 15 o-levels. While the compérison to statistics based on pressure
level data is thus not formally valid, the two approaches have given almost

identical results for shorter time periods (ECMWF/SAC (81) 8).

The analyzed data has been initialized with the adiabatic nonlinear normal
mode method (Temperton and Williamson, 1979). This method reduces the

mean meridional circulation considerably in the tropics (Temperton, 1980)

and is likely to affect also the eddy vertical motion in the tropics. The
mean meridional circulation and vertical eddy fluxes are thus, unfortunately;

artificially weak in the tropics in the initialized-analyzed data.

2. WINTER AND SUMMER PERIOD ZONAL AVERAGES

Some zonally averaged atmospheric circulation statistics are presented
averaged over the 3-month periods December 1979 - February 1980 and

June - August 1980. The data has been taken from ECMWF operational analyses
after normal mode initialization, and the grid point data on 15 g-levels has
been used. The data "levels" thus unconventionally follow the terrain over
the mountain peaks but, on the other hand, the boundary layer structure is
well represented with three levels within it. In plotting the cross sections,
however, pressure has been used as vertical coordinate. The same statistics
are also presented using the ECMWF forecast ensemble for day 10 during the

three winter and three summer months. Because the main features of the



statistics presented are well-known since the work of Oort and Rasmusson
(1971), Newell et al (1972) and others, mainly the deviations from

previously known features will be discussed.

Fig. 1 shows the temperature distribution [T] , which is. rather similar to
Newell et al (1972) with large seasonal stratospheric temperature variation
over the South Pole. 1In thé forecast daﬁa,”thektemperature‘has decreased a
few degrees in both hemispheres, except near the ground., This is probably

due to the parameterization of_physical processes in the model; net cooling
through simulated radiation is systematically stronger than heating through
simulated condensation and turbulent processes, especially at the beginning

of the forecast.

The zonal wind field is in Fig. 2. The distribution of [{] is very similar
to the FGGE period winter 1978-1979 and summer 1979 statistics (Kanamitsu, 1980,
and personal communication) based on ECMWF non-initialized analyses from

FGGE IIb large data set.  The zonal jet maxima are somewhat stronger than in
Newell et al (1972). 1In the boundary layer the easterly wind maximum in the
winter hemisphere tropics is similar to Newell et al (1972) but not to
Kanamitsu (1980):. These two references display/weak easterly polar. winter

surface winds not found in the present data.

The southern hemisphere stratospheric polar night jét maximum at GOOS,supports

the finding of Kanamitsu that this jet far exceeds the reported values k

(45 m/s at 20 mb, 60° S) in Newell et al (1972). The top level in the present data
is about 25 mb and the jet maximum values at that level (60 m/s) are ;imilar

in the present operational analyses to the FGGE IIIb analyses.

The zonal wind fields from the day 10 forecast ensemble show, when compared

to the analyzed values, a slight poleward and upward shift in the position of
the main jets, increased zonal wind speeds at latitudesVBO—SOO and weaker zonal
winds in the polar regions. 1In the summer hemisphere, the jet structure is
latitudinally narrower and the tropical upper troposphere easterlies stronger

and more extended in the forecasts than in the analyzed data.

The zonally averaged meridional wind field [v] is in Fig. 3. In the non-
initialized ECMWF FGGE analyses, the 3-cell structure is preserved well
(Kanamitsu, 1980), but the tropical Hadley cell is largely diminished in the

initialized data as seen in Fig. 3. Since the tropical rising motion is



typically caused by non-adiabatically driven deep convection, the adiabatic
normal mode initialization used in ECMWF during 1980 did not maintain it. This
is a serious drawback for diagnostic studies because all the zonally averaged
meridional and vertical fluxes [sv] , [Sw] are underestimated in the
initialized data as a result. 1In the following, therefore, only the eddy parts
of meridional and vertical fluxes [sv] - [s][v],[su] -[s]®] are shown;

this includes the effect of both standing and transient eddies. A similar but
even more complete elimination of meridional overturnings takes place in the

NMC Hough analyses, as discussed in Rosen and Salstein (1980).

The mean meridional circulation -is quickly recovered in the model and the day 10
forecast [v] -field is quite realistic compared to the station data estimates
of Rosen and Salstein (1980) and Oort and Rasmusson (1971), and non-initialized

ECMWF analyses.

The meridional angular momentum flux [E;] is essentially maintaining the zonally
averaged jets against frictional dissipation and is therefore one of the key
quantities in general circulation. Its estimation is known to be sensitive to
data material (Arpe, 1980). Fig. 4 gives the eddy part [uv] - [ullv] = [2*V*] +
[EF;T] (standing and transient) of this flux; the eddy flux dominates the
total flux outside the tropical Hadley cell where the mean meridional flux
[ull+v] gives a sizeable contribution. The general features of the eddy flux
pattgrn agree again well with the FGGE analysed data except that the southward
eddy flux at 60° N is stronger in the FGGE winter material than in the present
data and many earlier results; Kanamitsu (1980) shows that these large values
arose from standing eddies and suggests that they may be due to the blocking

wave pattern during winter 1979.

The maximum eddy transport values in the winter hemisphere jet area are slightly
larger in this data than in other studies. The cross-equatorial €ddy transport
of angular momentum near the tropopause, from winter to summer hemisphere,
exists in this data, but is much weaker than in Newell et al (1972), where it
was largeiy coming from the transient part. However, both in Kanamitsu (1980)
and Rosen and Salstein (1980), this transient equatorial flux maximum is very

weak and the total eddy flux more in line with the present results.



Fig. 5 shows the meridional transport of temperature in large-scale eddies
[E*Q*] +,[E7;T]., Exceptions to .previous results in this well—documented»
field (e.g. Oort and Rasmusson (1972), Newell et al (1974), Rosen and Salstein
(1980)) are the vertically more extended northward eddy heat flux in the

upper troposphere durihg northern hemisphere winter, and the strong poleward -
heat flux at 75° S, 500 mb, which exists during both séasons.» The convergence
of this heat flux may help to maintain the relatively high Antarctic tropos-

pheric températures seen in Fig. 1.

The day 10 forecast climate -is notably distorted in the boundary layer eddy heat
flux. The same happens to the meridional transport of humidity in large-scale
eddies in the forecasts, Fig. 6. In the analysed data, the humidity eddy flux
is nearly symmetric about the equatof except in the summer hemisphere trade
wind region, where a strong poleward eddy flux is found. This feature is

exaggerated in the model data.

The zonally averaged vertical transports of temperature s = T, humidity

s = q and momentum s = u , in large-scale eddiés‘[§*5f] +[s'w'l

are documented in Figs. 7, 8 and 9 respectively, with w calculated .in each. grid
point from the initialized large-scale vertically integrated wind aivergence:

a
w=cv .V -[v (p v)do
v Fs ~ o s

o}
Maps of vertical velocity so obtained have been shown by Cats and Tracton (1980)
to be in good agreement with the solution ‘of the quasi-gecstrophic w

equation below 300 mb, if the analyses have been initialized by the non-linear

normal‘mode method, as expected from Leith's work (1980).

The vertical eddy transport of temperature (Fig. 7) is generally upward and has
its maximum in the winter hemisphere mid-latitudemid-troposphere. . An upward
local transport occurs near the South pole.analogous to the poleward transport
in Fig. 5. The model data reproduces the gross features of the analysed

transport, but is more effective in the upward eddy heat transport.

In the maintenance of the zonally and time averaged temperature [T] - the eddy
vertical heat flux enters through the convergence of the flux-and also through
the conversion of energy between kinetic energy and sensible heat in large

scale eddies:



Based on the values in Fig. 7, the conversion term is mainly negative but only
o

about -0.1" Cc/day while the vertical eddy flux convergence is generally positive

in the upper troposphere and negative in the lower troposphere, and is about

o .
0.4” C in absolute values in winter mid-latitudes, where its maximum is.

The total horizontal and vertical heat transports are determined by the heating
distribution in the time mean, and in reverse the analysed transports could be
used to return the heating distribution. Because the mean meridional transport
parts [5][3],[5][&] and therefore also the total fluxes are underestimated in
the tropics at present, due to the initialization, this indirect calculation

of the zonal mean diabatic heating field is not attempted here.

Fig. 8 gives the vertical eddy transport of moisture. The mid-latitude largé—
scale eddies are effectively transporting moisture upward as well as temperature,
maximum transport occurring at 700 mb level. The ECMWF forecast is even more
active having transports exceeding the analysed values by 50%. Moreover, in

the tropical lower troposphere, where the synoptic scale vertical eddy humidity
transport is small in the analysed data (most of the transport taking place in
sub-synoptic convective phenomena), the model-produced data exhibits large
synoptic-scale eddy upward transport, except very near the ground, where a
systematic downward eddy humidity transport exists, mainly in the summer hemi-

sphere.

Fig. 9 shows the vertical eddy momentum flux [G*a*] +[u'w']l  for completeness,
although the convergence of this flux is in general much smaller than the
convergence of the meridional flux (in Fig. 4) and the term less important

in the maintenance of the zonal mean wind. Its pattern is more stable to .
seasonal variations in the southern hemisphere and in the forecasts. The eddy
flux is upwards in subtropics, towards higher zonal velocities. Thus the
vertical eddy flux of momentum is against thegradient of the mean angular

velocity in the subtropical troposphere, just as the meridional eddy flux.

Compared to the analyses, the upward subtropical eddy momentum flux is stronger
in the fofecasts and its maximum is situated on the poleward side of the winter
hemisphere jet. The vertical convergence of the flux is thus acting to
increase zonal wind poleward from the jet; this could be related to the

observed poleward shift of the jet locations in the forecasts.



REFERENCES

Arpe, K. 1980 Confidence limits for vertification and energetics studies.
ECMWF Technical Report No. 18, pp. 24

Cats, G.and Tracton, S. 1980 Two case comparisons between vertical motions
obtained from the quasi-geostrophic omega equation and those in the
ECMWF analysis system. ECMWF Technical Memorandum No. 16, pp. 32

Kanamitsu, M. 1980 Some climatalogical and energy budget calculations using
the FGGE IIIb analyses during January 1979. Seminars on Data
Assimilation Methods, ECMWF, pp. 399~-454

Leith, C.E. 1980 Non-linear normal mode initialization and quasi-geotrophic
theory. J. Atm. Sci., 37, 958-968

Newell, R.E., Kidson, J.W., Vincent, D.G. and Boer, G.Y. 1972 The general
circulation of the tropical atmosphere and interactions with extra-
tropical latitudes. Vol. I, The MIT Press, Mass., USA, 258 pp.

Qort, A.H. and Rasmusson, E.M. 1971 Atmospheric Circulation Statistics.
NOAA Prof. Paper No. 5, pp. 323

Rosen, R.D. and Salstein, D.A. 1980 A comparison between circulation
- statistics computed from convent.ional data and NMC Hough analyses.
Mon. Wea. Rev., 108, 1226-1247

Temperton, C. 1980 Design of the ECMWF normal mode initialization procedure.
Seminar : Data Assimilation Methods, ECMWF, pp. 159-193

Temperton, C and Williamson, C.L. 1979 Normal mode initialization for a
multi-level gridpoint model. ECMWF Technical Report No. 11



‘ISumMs Q|G PUBR ISJUIM 086T-6L6T 9U3 I0F OT AP IO S15BDOI0F pue sosiieue TrUOTl®IadO
TBQOoT28 LWD ZT POZTITRIITUT JIMWNDH WOIF PouIelqo &o ut [ L] eanjeradws)l uesw paSerese AT[{BUOZ O9Y} FO SUOT}OSS ssox) T “STd

o8 4 te- oG- 9 Dg a tiE: 5 5=
o001 : , — ——e | - : — @:
aos NE //.. /«l\\.\ommill\\,\\\%e \\ ;L : mmmnmw N/ /////(I[l\ll\%\\ 6\\ ; oog
— oz 7 ? - AN T i i
00 Hu;pﬁ.//i///M]li..ltl — \\\ \ \ . ” RN // ——" \“\%« .
— ] i , w—1
o~ — — \Jff///ﬁfllii .
llffrlfy g - x\\\\\ il — 012 Hmff//f.l[llzwx . .,
: ‘ . v 2e== I . . 3
toe .Af:rr\ mmnuawnﬂ.ﬂ.u.ﬂmw Mm.&,lv \ \\\ I = / Mz oau.llﬂll.mﬂnlff;elmwysz
| SL1SVYO3HOo4
000 ~— 7 _ : _ , 7 ®
) /@..v/ // / %N\\ & \ \ : ;ﬁ\@w N / /, / Im\w,me \.\ oﬁ\\\ "
2 i\
—. = —
Illljfrf,lfff]\/!f S \\\\ \M\\.\Q\ml\ llawmf/(//./.ffﬁl[ll %l\l\
.. P Sm—— —
i ﬁ MAHwio e | e N P Paian o aie ] e 1% b =7
06 1] 0e a 0 9- 06 09 134 1] 0g-

SISATVYNY
43IWWNS H31NIM



‘s/w Ut [n] pura [eUOZ uesw poSeasae ATTeuUOZ J0F 3nd 1. "814 SV g "8Td

o[ NT e e S NN a0 all -
TN A7 AN TANAR /a3
A AN AN A
VRN AN | AN =)

L i SOOWNEE a8 s |”

na— e — 8|
05 06 09 g 1] Qm 09 oot

S1SVIO3u04 - m_ T
T NI A NG 77N
N RVAN N7/ =N e\ VAN AN
AT AN A

NI :&ﬁ%),

e

08

S3ASATTYNY
HINNS HYILINIM



*s/uw ut[A] pura ﬁdnoﬂuﬂh.mﬂ ueow poleaeose ATTeUOZ I0F 3ng T “8T4 sV g "81d

ooy 09 0s | 0g- 09~ 06- 08 09 0g i og- 08~ 05
L ; f (L VAN R SR AN ) NS — e N N V] N AL
_ T\ 4 \m/\ fﬁﬁufﬂﬁ\\\\\ .E.w[\/// ) L/ Sy M,mw.. o AN o =8 fp
oos |4 Y “« : A S B S 3 Sl } .\\./ i 008
26 V o J , NS ,/,,(, 0 \ J N \\ \/ VJ
s P A / = §o—] -A afd
g- 7 o
S N (s v _
. 3 @ A
ook |- B ST b & b
) . i) P §
0 A \ < . \\M\\\...\.\..UW/I/ \ \J a- /\\ i K
002 | O N P Pt M i T WU AL o) RN \ i < O Vi
h g a- ‘f\.ﬁl\ ~0 /lr./.l.Hll a-nﬂ..ulu\\.\hl.\_~ V \Tg- Ny C
B g g N e s = /...F =
S1SvJ3d04
1001 e , — — T a0t
Yy, ANy~ / o5
e, A et
008 o G 59 : ~ ™o Gy et & uog
6- ( a.\ 5 o / LI
\ b o b .// d- A
00g e 009
L0 A T Y [ AN )
0ok b 1/ ~\||/ - P Yy

ooe

4 002

i T I (A SE B S AW @

o8- 06 03 113 o] og- 0g- 08—

SISATYNY
YIWNS . ¥IINIM



.Nm\NE utr [ ,A,n] + [x4 xn ] %X0TF E:pwmsoﬁ ..H.mHFwn,m aAT3BIOI TBUOTPTIJIOoW Apps Te103 J0F Ing T 314 sY ¥ °"314

0001 £ D o D og- 09- om.o 000
) \o) e | F £ ,‘
Qw . -
Dcw - nl.. :..lhl. J ccm
0 \ w
~
008 ca - A.UK, o0a
-~
/ 4 Y \ /
TN
277N .
00k 7 kA 220N 23 oon
SN - ¢/4 it e
_\ 7 \\\\a%._v_‘_ WKl
F{‘.{”IOM.D .\.\\ 0
g ——— oI rl’ul\l
" poot
N = 0001
008 IU A 008
008 = A W.I - oog
Y < / /
Ao~
J AR AN ﬂ
00h s ..\.\.///~ L aoh
e \\f/:,. D
oz lon b il 1Y b O 00z
I..l //' INM\\ \\\
~ e ﬁo .
: 1 5|
0g- 09- 06~

SISATYNY
Y3IWWNS 3LNIM



"s/w ¥, ur [4,L] + [+ L] XMIF 3esq TeuoTpTiam 4Appe [E301 I0F Inq T ‘813 sy ¢ "8ua

08 09 og 06 og 0 og- 09~ 06—
000t ooer

09
AR UL =l AN (S VSN,
008 / ‘JC i O!rw f, k\ r =i \.7. /%WJVJ.V PPt ) % ../ £i- __a =
w ; TR T //%\\ v SN e LT
009 o f,, A LA /:.Mr. /ﬂ/ N & \ / W o° M Kl 009
A N
i \ "/
]
o

Q
Q
(2]
|
[=]
(7]
1
[=}
q)

\

3 2 “ §

\ TEE < H g 7
R NN LA I SN
N il ?) N/ b L 1 A TN 1 .

-
/
00k f- = AP < 74 X “\
of 7 e\ k) V v f \ NI A/\
ooz N E;G\.mJM. h\)( N\ab & i Aﬂ.lo. Ll > % ‘S v \\\. 5 1 &E N\ tm/ o] ooz
o L 220 i} ERLAE S Z 4 0 g | W 0l |
SR, W \.yﬂi.l - - ™ AT \“\\ ﬁ/“ ﬂl@\ \ull.\r o> 2

S1SYO3404

e

I G AN B S D (N (( AT I =N
i AN Wos

oos N J o»\ k . - \\4 7 ﬂ / //. ma\.\ Pal V/vof.g_ r\\///// /@\. \ \ i

00g1-

Q00T

008

009

AW A ANEVAR IR a0 N1 1B S
: F Q ! \ \)»/ |5 ﬂ_ m.;
0oh b ) 0 T = | . NG 00h
. AL . ! o ; N2 Jl\ Ly ~ / .
B \ e N B ST . <
00z m.o -4 mr\llw.v N <P |/U T L N S o e - 00z
4 - Y T & @ =gy 6" N O u
L 3K It TSN Wt 2 2 —_
05 08 ag 0 0g- o8- 06~ o8 09 as ] 6~

; SISATYNY
4IWIANS 431LNIM



‘s/w 83/8 ut [,4,B] + [4a xP] xnyz einistow TeuorpTIew Appe Te303 I0F Ing T "STd SY 9 "ITd

£ 4] og- 09- 08— 06 09 1 0 og~ 09~ 06—

oot S m N g o = e DR oot
S8 TN T ST RS YININSESERN
008 ~ 7N e m\.(.\ rww.lﬁﬂn ,M_.u y m OO N\ \ A ///// S \_ g_ M 008
Vel i - N N -~ o )
/ / Fl\\\ Lo LN oM g 27 ] ; / /KWJK\ J _N SNAUTTE A Jos
oos - NN At Lot = = AN L A oog
! //III.\ - /.f./ A - .I\\.\ \\\
//. “ \\
00k ~s = 0%
N . \\o.. "o
ooz g BT - ooz
o . 2 Tho 0, ‘ N -
G- i ! 20+ g e 2 YR A QU N Y 8 o~
S1SYOIUO04
0001 — : —
, S AV
; U R N T A \
L o L L E b T
oos I b Ry 008
- / % AN 277
\ W LA RIS !
aos // s \ // fl.l..l\ Q.HA\\ \.x\ oos
/\m\ \ 0\ r/ //.(l\.\\\\\ v ]
/ z " N -

0% —— 00h
o0z /3 b \ 0 SN‘
! " e . : - g
g- o\ G- w d- a G-

0 Lo e > Q..|Gl
06- 0B 09 ag o g~ 09- 06—
SIASATVYNY

4IWNANS Y31NIM



s/equ ¥, ut [[ME] + [x™L] XnTF 3eey TEOTIILA fppe T®jO0%1 J0F 3nq T °"8Td sV L 314

06 08 0% o] og- 09~ 05~ 08 a og- 09~ o5~
poat — —— : — — - o001
2y ] e, 1y ¢ R s e AR PN ~
o ([ |8 o -~ P A N - Di-f & - N
o o ' N \ i ~7 8y n : M > . )
008 = 5 1 . ¥ o % v N [ v X - oo
% £c AN T p6- 13 , #_ L _..»:
- Yol ggelgget Y v %7 H A o % a0s
- .. M RN R T v H j > - = .
RN G e \ 3 Y - Svancl ) . . e \ ) Y R e
‘ot- 5P & in ‘8l ~——y Rl Y5
j| . Y\ \S NS . AP H W
| o = . ) 0Ch
00h i - R © : , S Qe c ﬁ\
A PS4 S I Ny NS (VU
002 ~ e 20 A I § et I - 2 o W IO
~ L, 8k, %r.l.fl\\.o N \‘..lk ) g1 AR
- 2§ . A . g LU T
e WL . ! ;. | s TR L2
SiSYIO3d04d
o001~ — — — \\\ - ~ poot-
¥ \{/ \ N . of 02 > ‘
oos SC v : H -
009 009
00k GOR
ooe 00z

SISATVYNY
4INWNS H3LNIM



*s/equ 83/3 ur Tsuwm + [4M xb ] xnTF eanjistomw T[EOT3x9A Apps TB3O03 JIOF 3N T ‘813 sy 8 "3tg

8151 2] 634 Q og- ug- 26~ og- 08— ag-
0oat = — = e 08 \8 _ m"h\ =7 o — = 0001
I T IIIIN, R e I BT oI T U . R PR~ BTN P ST — e e s
N 7 _w.\\wlw“\l..\”:wrﬁljumwlﬁ.\\“\dﬂq/f.a(\ \..ll\\\\./,./ /,\\I.M\\ H.\”..G_wal”/(} . A &w 7 \\\V”//ﬂ“\w\\.///f../w /l,\\\\sm../ N \..r.f““\.}.f.-ll“.///
008 |- et S i _.Im_ﬂﬁuxm <y 3.#27 y &W:de._ﬁ.m\\_\\ e T ww Jg } h 4O (Bt \\.ﬁ\ \,/H.Mw. ‘r\h. SN x_m*uﬁw \_x\ _.\th -Q0T- u/v / ad. \ 008
S RN RS LN A - NN N I T B AN g AN L
‘ (RN I WA NN A P AL v SN -1 NN I SR "N / o2-
009 bdsBod o S AN A A P N PR ‘ bt S S AN e N S N TS T hi L &
N ~ W ' g 7N DOV PR L R - 2N ) 7 \ 7 e o 009
~ - ~—— \\ \ NSRS \ - PR . PR Rt < N2 Vi
DA S SR A T NN (st S NT=IE A NN e
"N 4 D#t/jvl\\ ///I.\ N ™ / ~ r[.n\H.\\s\. ///./lrl\.\ \\_ .f/. _ ~= e LS
00h s T g — : .fl..\\ . N — G -f ook
00z f— . - ] 00z
. 0~ o- & } . . H 4 Ar/\'ml
| 0~ 0~ 0~ 0~ ; fi- P N ;O T a5 0 5 1|
, P S S |6~ f~ 0= 5 v : 0= 0 N0 p

S1SvO340d

" goot — — N P T —= . ool
|||||| TN KPR s e S i e - TN - ~ i
\\ PRS- \w./l\ LN m.x/ Rl g ~ N - / R WS \ e
o- G T NN N LN N, . AN AN
a0a f T N - fooffenBEm A . { (oot S L84
[ VA% S 7 ; I A A A R N M ooe
i /, - o~ /4_ / { ! \\ w f’ gl- f/ 1 /OMH\ T h\\\% SNe—
009 Abwiey X z. f s et A \ N ]
// N — H_w“. g- |\ p.. NS e & ..\av N N os- e Hﬁ i) 003
. - ~ o< 1
/./(!f e m .r/ >~ l.\.“.\.\\ /[!/.(l J nm\
00h Tt ez 2 e ook
e . ;
i B - Lo , .17 ooz
¢-d- ¢ S i O \I.e : <
. . . .4 . - 0 o] . - .
- foi e o) S / g5 0
06 0s Dg a og- 08- 0B~ 06 03 ne a 05~

SISATVYNY
dINANS d43LNIM



aoot

008

oog

00h

ooe

toot

oos

uils]

00h

goe

*s/equ s/m utr Ta.z_ + Ts*mu ¥NTF UN3USWOW TBOTII2A LAppo Te3103 J0F Inq T °"3Td 8V 6 -3Td

s 0s- 08-
- J — oont
L M \
\Wﬂ 001- RN 008
~ i ~ ga
nmw ) ! . /\(
/:.: ..n.x... : N.T 18 ._..T 009
f mw gE~ ,.p ga '
Sz ¥ L\ g
S % T
/ J \eet- p N
oot 5o op1-~gdh- /
F M‘i xxxxxxxx - // 00z
o”. A
a5 {¥i- ./. N...M.,I?
S1SVO3d0d
- ; \ ooDt-
5 I AN J ¢ . & * u
e ;oMJ 8§ \ @tx 05— da ke \ i £ 0é- Sen T hi= . ooa
o Q 1L
||\ ALy I TR W
te Bimzg. | m_ f. | ai- \ % g ~../ 3 sl TTONTL
e . dr de g i © - abt Y %ﬁ.ﬁ £ .w.um
R | a rerepere O s Trw\ wxx A G BV q\. [ . % 0% SOV Whost otch
N e~ | A\ b B N et N\ %
il s / e 25 I i S N (ST S el N, s
LT . 1 T N e
— of < 2 N N S hr /n|nmwm.
a8 0a o2~ D5~ 06 pa 0E a o~ 0a- Us-
SASATUYNY

dINNNS

d31NIM





