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Introduction

_O ~In response to interest expressed by the international aviation

community, in the person of the ICAO, we undertook to construct

(a) values of the maximum wind speed at each gridpoint output from the

spectral forecast model and (b) the pressure level at which the maximum

wind was found. In doing this we assumed that the available input data

was the u and v wind components at the mandatory levels of the atmosphere,

as produced, in gridded form, by either the operational analysis program

(at present the Hough system) or the spectral forecast model, SMG3C.

The latter information is available at any of the standard forecast

output hours (F00 - no forecast, just in and out of the model's sigma

coordinates, F06, F12, F18, F24, etc.).

We also decided that we would make use of already available programmes

(i.e. a tropopause finder that had fallen into disuse) rather than attempt

any extensive development. The results of this patchwork activity are

presented here and, at first blush, appear to be adequate.

Method

The principal tool available was a collection of strictly mathematical

codes (part of the IBM SSP, and other OMCS supplied codes) which will:

1. fit a 4th order polynomial exactly to 5 points of data;

2. calculate the derivative;

O* ~3. find the real (and imaginary) roots of the derivative polynomial;

4. using the real roots, find the largest of the maxima (or smallest

of the minima) of the original 5 point polynomial.

The available data are, as mentioned previously, the wind components

at the mandatory levels; we chose to find the level of maximum speed, of

course, and not the level(s) of maximum u and v components. Further we

elected to use ln(p) rather than p as the independent variable of the

polynomial fitter.

Codes were then constructed to find the maximum speed at three

overlapping sets of 5 adjacent speed vs ln(p) points between 500 mb and

100 mb, inclusive. We were not interested in any wind maxima existing
below the 500 mb level; forecast data fields were not available above

the 100 mb level. Given that wind speeds are available at 500 mb, 400 mb

300 mb, 250 mb, 200 mb, 150 mb, and 100 mb (or their ln(p) equivalents),

the three maxima of the three sets of five points from 500 to 200, 400

to 150, and 300 to 100 are found by repeated applications of the mathe-

matical tools. Then the greatest of those three maxima, and the corre-
sponding pressure, is selected as the maximum wind value and the pressure

level of that wind. This process repeats for all the gridpoints in the

field.
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It turned out, as you will see in the examples to follow, that the

field of maximum speed showed a quite satisfactorily coherent pattern,
the pressures to some extent did not. In the regions of a well defined

jet, as found in the max wind field, the pressures are quite coherent;

in areas where the calculated max winds are light the pressures were
extremely variable with two and three hundred millibar changes from
point to neighboring point not uncommon. Presumably without a well
defined and strong maximum wind in the input data, the mathematical
tools act erratically. The saving grace, however, is that where the
winds are not particularly strong, it matters little where any maxima

may be. Clearly the best of all possible worlds. Incidentally the
difficulty in generating a coherent max wind level chart from the computer
reflects experience of some operational meteorologists attempting the

same activity subjectively.

In order to improve the esthetics of the output maps the pressure
fields were twice smoothed by the NMC "Operational" 9-point smoother-
desmoother. (That's the one that does three passes: once with a smooth-
ing coefficient of 0.5, once with a complex coefficient of -0.22227 +

0.6424i, and once with the complex conjugate of the second pass coefficient).
The wind fields were left alone.

Sample Results

Here are some examples of how the fields in question look when
gridprinted. Figure 1 shows the geographical location of the fields for
reference. Figures 2a and b are the max wind speed (in knots, contoured
in 20 kt intervals) and max speed level pressure (in millibars, contoured
every 25 mb). Both are derived from the Hough Analysis for OOZ 20 Mar 81.
As can be seen the wind field is very well behaved as is at least a

portion of the pressure field. Recall the pressure (but not the winds)
have been smoothed.

Figures 3a and b are the speed and pressure again (draw your own

contours - mine don't look so good) but derived from the information
on the FOO file, that is after the information have been interpolated
into and back out of the 12 sigma layers of the spectral model. The
loss of intensity is observable but a not unexpected consequence of two

vertical interpolations.

Finally Figure 4a and b are the 24 hour forecasts of the wind and

max level. No surprises there.

A couple of more general remarks.....

These examples show a tendency for the pressure patterns to be more

chaotic to the north of the jet stream than south. This is characteristic
of other days and regions I have looked at, but I can't say that it

has any particular significance. It does agree conceptually with various
zonal mean cross sections of winds one can see in textbooks - north of
the jet core the isotachs are often drawn nearly vertical while south of

the jet they show a more pronounced maximum. A no vertical shear wind

pattern would certainly cause the mathematical maximum finder some
difficulty and could lead to the eratic results of the figures. The
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climatological cross-sections also show the south-of-the-jet maximum
level climbing as one follows it southward - this agrees with the figures
in hand.

Use of These Fields

The current ICAO interest in these max wind determinations centers
on adding an hhfff group to the aviation digital forecast. Perhaps, as
was suggested by others, it would be wise to include the hhfff group only
when the wind speed exceeds a critical value, 70 kts says, to avoid
transmitting meaningless "light" wind level information. On the figures
the 70 kts isotach seems to be sort of a boundary between the chaotic and
coherent regions of the max level map.

If graphical display of this information was desired a similar end
could be obtained by surpressing the contouring of both the max wind
chart and the max wind level chart wherever the 70 kt threshold was not
exceeded.
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C -- CCCCCCCCCCC CCCCC CCCC BB AAAAAAA BBBBBBB BBBBB CC

+20 +UI16+0121+0116+0109+01ui+0o9i+0095+0112+0095+0035+0028+0047+0062+0033+0038+0058+0084+01~ 0 +20
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-L -FF UG GGG f-FF'iF FF- FFi-FFFF- GG HHHHHHHIHIH AA lB AA HH G F
L; F U6GGG666 i-FFP'FF-FF'FFF-FF FFF -FF G HH A-AAAAAAAA HH GG FF-
E F - GGG Fi-FF-FF-'FF-I-IFFF-FF FFF EEE F G H AAAAAAA HH GG FFF -

+22 +U196+U2t0+0284+ - +2 58+0262+0283 0263+0196+0O§50+0418+0455+0376+0660+0332+0250+0218+0235 +2
LL- [-FFI':FFFI-J;,, "'- ,,~FFF- FF EE EE G BBB1313 A HH GGGG F EEEEEEE
EL NFF F.-: EL EL GH BBBBB A H GGG FF EEE LE F

E FF FF EE E F-H BBBB A H GG FFFFF EEE EE F
+21 +U230+02 'U1 l0 +0 20+0277+0274+0210+0257+0422+0455+0327+0258+0263+0214+0204+0269 +2

_N~~~EEELLf. .LL FF FFI-FFFFF G H AA AA H G FFFFFFFFF EEEEEE FF
_K LLE EE ~ b," LE FF GGG HH AAAA HH GG FFF FFF EEE FF
SELEEL'EE~ f__EE bFF GG.: HH -HH GG FFF

+20 229+2+0i 1 -.017 02 + 38 +0288+0376+0429+0388+03518+0282+0298+0307 0+0245 +2
L UIU I I xul 1), IEE IFL GG H AA B AA HH G FFFFF GGGGGG FFt

LE z (e~uUUDUfUiuXE \F G A Bl- A H A H 6 FFFFF GGGGG FF
+i~9 +ui9'14 +0187+0 8 7 +10747+018 0 004 0248+0362+0452+0400+0283+0253+03f9+029 0241+02 0225 +1

G HH AAAAAA HH 6 FFFF GGG6 F ;E
G H : HH GG Fl - EELEE
GG HHHHHHH GGG FFF ErELEE~~~~~~~ o-2,+028 2 1 802.+0 2k o O1+1{8 1071+1170+0172+01 T+0 177+ 0 178+Ol 0+ 31+0293+0355+0349+0307+028 247+028 2, 0201 +1

bUUDULUUUDDULJUDUUUUUUUDDU EE- 66 H EG F-FF EEEEELEELEE ' F GU H 6G6G F
Uu PDUUODUuDODuI'J)UUUUD U UUL)O 'EEEEI GGG GG FF EEEEEEEE........... ~~~~~~~~~~~~6 FFf EELEEEEEF. 

UUUUUUUUlUDL)DUUUUUUUUDDUUUUIUU EEE EF G GG GGG FFEE D
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13Ub13B1313131138B133 CCC D DD ODUDUDOD CCCCC B
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+e1 +22 +25 +24 +25 +26 +27 +28 +29 +3U +31 +32 +33 +34 + +36 +37 +38 +39
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+26 +218U8+28UO+21U7+2= 3~+26 + u188+ u8 5+ 8+ U3U2+ 0291 +Q277+285+0321+0354+0342+0299+0281+0293+0273 0250+0334+0416+0359+0240 +2
LE FF G t-F GG G GGC FFFFFF GG H A AAA H G
LE F GG FFFFFFF GGGG GGG FFFFF G H AA AA H
L F GGGG FFFF-FF GGGG GGGG GG H A BBBBBB AA

+25 +U77+Ul98+0296+U3U4+5258+U266+0289+0313+0332+311+0285+0286+0288+0283+0296+0363+0458+U503+0459 +2
LL FF GGUGbG t-FFFF Ft- F G6GGt3GGJ GGGGGG GGG HH A B CC CC B

EEL F-GG GGG FF ... F-FF GGGG6iGGGGGGG FFF GG HH AA BB CC CC B
EL F G GG FF t-FFF GGGGGUGG,.:GGGG FFFFFF GG H AA BB CC DOD C B

+21q +Ul76+U2q41+044+U310+0+2+0257+0294+U311+0304+n296+0296+0278+0265+0327+32+0G89+A533+0553+437 +2
L F GU UG t-i 41F- F~G GG GGGGGG6 FFFF G6 H A BB CCCC C B A
L FF G'- GG FFF FFFFFF G6 GGGGGGGGG G H AA B CCCCCCCCCC H1-1

LE F bG GG PFPFF'FF'F-F GGGGGGGGGGG G H A B CCCC BB A- IG
+23 +UlS+U29q+0642U+288+026U+0269+0284+0289+0281+299+033O+0317+0303+0375+0473+O488+463+0385+0244 +2

t- FF G66 GGG FFFFFFFFFFFFF FFFFF GGG HH A U86BBB AA H 6 FF
E F SGG'GGG F'FFFF'FFF'FFFP-FF FFFFFFFFF GG HHHHHHHHHHH AA AA H GG FF E
L F GGGG FP'PPFFFFFFFFFFIFFFFF FFFF FF G H AAA AAAA H G FFF

+22 +oli8,+U279+o286+U254+0253+U253+0259+0280+0259+0215+0281+0396+0404+0384+0407+0350+0232+0l95+0233 +2
L FF FFFF FFFFF FFF EEEEE F GH AAAAAAAA - G F E EE

EE -FFFFFFF FFFF FFF EEEEE F GH AAA AAA HH G F E DUDDO Eh F
LE FFFF EELELLEEELLLLL FFFF FFF EEEE F G AA/A AAA HH GGF E UDUD E F

+21 +U215-FU245+0228+U211+02U2+0202+0227+0271+IU270+0218+0. 2-368+o4o1+o419+0372+0371+0299+U171+P184+U274 +2
L EEELELELE LLLE FFFFFF FFFFFF-F G H AAAA HHHHHHHHH GG F E E FF
L-- LEELEL LEE FFFFF - GGG HI-H HHHH WHHH GG F EELE EEEE FF

LELtELELL EEE FFF GGG HHH HHH H GG F EEEE FF
+20 +f225+U216+0193+U178+017U+0175+0199+U230+0282+0373+0421+38O4+0321+03U7+0342+0319+0249+0240+0247 +2

LELLEEELE UUUUOUDUUU EEEE FF G H A AA HH GG GOG GGG FF
LEhLE UUUUUDUU-U EEEE FF G H AA B A HFI G FFF GGGGGGG FFF
LL UUUUUUUDUUU EEEE F GG H A B A H G FFFFFF GGGGG FF

+19 +L198+U186+0179+U172+017~+0174+0184+O2o+0244+0356+0444+0401+0291+0248+4294+0297+0249+0234+0220 +1
UUUUUUUUUUDUUU EEEE FF G 11 AAAAA H GG FFFFF FFF EEEE

ULJJUUUUULUUUUSUU EEEE F G H HH GG FFF FFFF EEEELEE
DUUL)UDUDUUUUUUUUUDJUUUUUUU EEEEE FF GG HHHHHHH GGG FFFr E£EELEEEE

+18 +ul73+u169+0170+u169+016+ul7l+0176+o192+n209+0233+0297+0358+0346+0302+02.9+0250+0220+o21l3+0196 +
UUUDDULJUUDUUUUUUUUUUDDUUUUU U UUDUD EEEEEE FFF t'6 'GG FFF EEEELEEEE
UUULDUIJUDOL)JUUUUUUUUUUUUUUUUUULJD ELEEEEE FF GG GGG FFF EEEEEEEEE
UUULJUUUUUULUUUUL)UUUUUDUUUUUUDD EEEEEEE FF GGG GGG FF EEEEEEEEE

+17 +0153+U1b3+O152+0152+0156+016U+0170+0180+0198+0216+0237+028o+o319+o3o9+o257+0219+0213+0199+0172 +1
DUUUUUUDUU E-EEEEE FFF FtF EEEEEEEEEEE DO

-uuuuuDDUUD ELEEEE -FFFFFFFFFFFFF EELEELEEEEELLEE DD
UUUDDOL)UU EEEEE -FFFFF ELEEELLEEEEEEEEE DDl

+16 +U47+u1q4+o40+u137+1ol64+u142+ 0 16 0 +0 174+0 l186+I212+0 241+0247+ 0 225+0 20 3+0199+ 0 20 6+0207+019 0 +0166 +i
D' UDUUDL)DD EEEE EEE EEEEEEEEEE DD
uuuuuuU DUDLDUD EEE EEE UDDODU ELEEEEEEE DO

UUUDUUUu C(CC DUDUULDD EEEE LEE UDUDDDUD EEEEEEEEEE DD
+15 +U+61+iJ1+0149+U134+12+U0124+U41+f163+n17q+o187+0220+230+0189+0157+0175+U209+0221+021+167 +!

UUUPJL)DUJUUDD LCLCCLriCC ODDUDDDD EEEEEE EEEE DUOUDDDDD LEEEE EEEE DD
UDUU!UUDU) CCCcccLLCULC DDDUID LELEEEEELE DOD EEEE LEE D

UUuDLUDDu CLCCCCcLLLUCCC DDDL)DD LLLELLLEEE EEEE LE D
+14 +ul8o+U170+0146+0126+0120+0116+0117+0135+164+0183+0200+0210+0200+0194+0211+0240+0256+0224+0168 +1

UDOUDU CLUCUCuCCUL-CCCCCCC DD0DD F;LEEE EEEEELEEEELEE FFFFFFFF EE O
DDL)DUD CCCLCCUCCCCCCLCCCCCCC DDDU EEEEEEEEEEELE - PFFFFFFFFFF EE

UDIJDUD CLCCCULCCCCCUCLLUCCCCCC DDDU EEEEEEEELE FFFFFFFF FFFF EL
+13 +U181+U163+0122+U11O0+0122+0116+0113+O144 0179+089+0192+0204+0220+023+0263+0275+0280+0248+0186 +1

UDDDU CCCCLCCCCCCCULUCLCCC DODD E;-EEEEEE FFFFFFF FFF f-E
UDDDU CCUCCCCCCULCCUCCC DDO EEEE EEELEELEEE FFFFFFF FFFFF EE
UDLODDU CCCLCCCCCCCCCC cc DLD EEEEEEEEEEEELLEEEEE FFFFF FFFFF EEE

+12 +01 8 r+U 6 0+011++UUt9 7 +0111+0121+0157+02o7+0220+0211+0216+0234+0259+02 8 2+0289+0282+0275+0253+0212 +1;

+21 +22 +26 +24 +25 +26 +27 +28 +29 +30 +31 +32 +35 +34q +35 +56 +37 +38 +39
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+26 +UU92+UU48+OU6'+UU52+aoq4+UU56+064+UU28052+0066+oUo65+0o49+009+0055+0094+OO5+0 025+0032+U024 +21
CU BBBBBBBBBBB BSUBEBUBB AA BBBBBBBBBBBBBB AAAAA BB C BB AAAAAA AAAA
CC SBBLBBBFUtBBB3 3bBUU BB AA PB BBBBBBB BBBSBBE AAAA BB BB AAAAAAAAAAAA

CC BEBBBBBULBBBK BBBBBBBB AA BBBBBBBBBBBBBB AA BBB BB AAAAAAAAAAAA
+25 +U122+U7 o+OU55+UU56+O f +UU64+0065+U022+0053+0060+0063+0045+0O34+0062+0 81+O042++0U27+O025+0032 +2!

CC bBBBBBUBBb BbbUbBBS AA BBBBBBBBBBBBB B BBB BBB AAAAAAAAAAAA
U CC BbBbBBBU b5bUbB A BBBBtBBBB BBBBBBBBBBBB AAAAAAAAAAAAAA
U CC tBBBUBBB BBB BBBBBB BBBBBB BBB AAAAAAAAAAAAAAAAA

+2.4 +Ul35+UU93+oU54+UU5o+U306+0U5+0039+OU39+004q1+U37+0o56+0047+OU55+0067+0O52+Q021+0019+0016+0029 +2
u CCC BUBB AA AA BB BBBBBBBBB AAAAAAAAAAAAAAAA
UU1 CC BBBB AAAA4 A AAAAIA BBBBBSBBBB AAAAAAAAAAA AAAA
U1) CCC BB AAAAAAA BBBBBB AAAAAAA BBBBBB AAAAA-AAAAAAAAAA

+23 +142+U115+u72+UU36+o02?+UU23+OO50+U56+0042+oo8+o+35+030+U048+004 7+oO25+0014+001 6+002 9+ 0 0 54 +2:
UU1 CC BBB AAAAAA bBBBBBB AAAMAAAAAAAAA AAAAAAAAAAAAAAA BBB

UUUD CCC BBB SAeAAA BBBBBBB AAAAAAAAAAA AAAAAAAAAAAAAAAA BBB
UiUD CC BBB AAAAA BBBBBBB AiAAAAAAAAAA AAAAg3AAAAAAAAAA BB

+22 +U145+U125+0U91+UU57+004qt+U24+0U35+0U52+0o54+gU40+0U0+O028+003 4 +0031+06o6+0017+017+0056+0094 +2;
DUUD CCC BBb5 AAAA BBBBBBB AAAAAAAAAA AAAAAiAAAAA BB CC
UUUD LCC BB5BB AA BUBBBBBBBB AAAA AAAAA AAAAAAAA BBB CCC
U 11)UD CCCC B55b BBEBBB6BBB AAAAAAAAA AAAAA BB CCC

+21 +Ult43+U125+010+U068+004-+0U35+0045+U+55+Go06+0055+002 9 +0025+003 7 +0051O 4*.3+0033+00 4 0+I0 7 7 +O11l +2:
UUUL C BB BBBB AAAAAA BB CCC 5G5 B5 5B AAA B CCC
lJUUD CCCC UbBusB bBBbSBBSBBHbBBB6BB AA BBB CCC
IUU CCCC BBBB5*BUBBB5BSBBBBB-BBB3BBBBB BBB CCC

+20 +ul55+u1 +20+0U6+080+00b62+0U57+6q4+o 071++o73+ou72+0054+0038+0042+0040+0048+0047+O04 9 +007 6+0098 +21
CCCCCC BsBss:s : bBBU6: BBBB C

UCCCCCCLC BBBBBBBBBB B5BBB
CCuC CCCCCCCC CCCCCCCCCC BBBBBBBBBB BBBBBB

+19 +Ullu+01D1++U99+UU93+U082+0085+0090+0093 o097+01O5+0094+007?+0065+0043+0025+0039+0047+0062+O082 +1'
C CCCCCCLCCCCCCCC CCCCUCCCCCCCCCCCCCC CCCCC BBBtB BBBBBB
.cccCcCCCgCCCCCCCCCCC UCCUCCCUCCCCCCCCC CCCC 5BBBB BBBB
CCCCCCCCCCCCCCCUCCCCCCCCCCCCccC CCCCC BBBB BBB:

+13 +UU99+UO97+0U91+U9U+0o9D+0u 97+0115+0118+0118+fl131+0135+0120+0096+?00714+o 5 0+O044+U 4 5+0063+00 9 3 +1-
CLCCCCCCCCCCCCCLC;CCCCCCCCCC D0DD0DDVUDDD CCC BBB8B BBBB CC
CCCCUC~CCCCCCCCuCCCCCCCCKCC DDDODDUDDDDDLDOD CC 5BBB5 BBBBB CC
CLUCUCCCCCCCCCCCCcCCCCCUC DDDDD DDD0WWD DDDD CC -B5BBB BBBBBB CCC

+17 ++U89+00OU91+0U95+009,+U111+0132+0133+0127+0133+0152+0162+0141+0n94+0069+0053+0o58+0079+0109 +1
CCCCCUCCCCUCCCUL DDUDD1D DDDDD1 DDD CCC UBBBBBBBBB CC C
CCCCCCcCCCCC DDUDDD0 0DDDD DD0D CCC B 5BBB CCC
CCCCCCCCCCC' DUDD UDD0)DD D0 CCCC CCCC

+16 +uU81+U+55+0u88+UU93+010o+Uo14+0127+0127+0120+0124+0138+0153+01 6 3 +0141+0106+0090+00 9 0+0114+0132 +1
+6CCCCCCCCCC DDDDUD1 DDD0 CCCCCCCCC !3DD
CCUCCCCCCCC 10DD1DDD0 DDD1 DUDDUD)

BB CCggUCtS CCut DDDDDDD DUDDDO DDDUD DD
+15 +OU65+UO74+.U83+Uu95+u10~+U1U8gI+0115+0115+0108+011i+0121+0130+0145+O16i+0152+0134+0136+014 8+014 6 +1!

~ 8!CCCCCUCCCCCCCCCC CCCCCCCCC DD0DDD 1DDD0D0DDDDUD DDUDD
SB UBCCCCCCCCC-'CUCCCC CCUCCCCCCCCCCC DDDD0 D 0DDDDDDDD DDDD
b UCCCCUCCCCCCCC CCCCCCUUCCC CCCcfCCCCCCC DDDUDDDD DDDDD- DDD DODDDD

+14 +UU71+Uu81+OU87+UU93+0094+UU98+(I03+0104+0098+0100+0112+0117+0123±+1 67+01445+147+0150+01 47 +013 6 +1'
B CCCtCCCCCCCCCCCCCCCCCCCCCCCCCC DDDUDDD0DDDDDDDD)DDDDDDUD
5b5 CCCCcCCCCCC."CCCCCCCCCCCCCCCCCCCC )DDDD1'0DDDDDDDDCDDD
bUBBBUB CuCCCCCCC CCCCC, -'UCCCCC

+13 +UU5t:+U+64+oU67+UJ71+OO76+0U86+oU90+Uo87+0081+0U83+0091+0099+0106+0112+0116+0117+0116+0112+0104 +1:
BBSbHBSB5bBSBSUBb S CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

bBbbBbbbBUBBS BUSbSbbBBSB b8BB5B CCCCCCCCCCCCCCCCCCCCCCCCCCCCC
WSBbBBBB SBSbSbBBSBBSSBS BBBBBBOUBBBBBUBB CCCCCCCCCCCCCCCC

+12 +uU42+UU48+UU53+UU55+005b0+LU6+0Q65+.O 66+(0058+0056+oQ60+0071+0082+0088+0089+0084+0079+0074+0065 +1;

+El +22 +26 +24 +25 +26 +27 +28 +29 +30 +31 +32 +33 +34 +35 +36 +37 +38 +39
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+26 +Ulb4+U202+117+U3l2+O2b4+311+O34f5+0623+03l7+0314+O281+0296+o344+0327+o277+0241+0288+O358+O290 +2
U L F- GG1( b 6( HHHHHH GGGG GGG GGG FFeFFFFF G HH G

t t GcuG6G6GG GGG HHHHHHHHHHHHHH GGG FF GGG GGG PFFFFF GG HHHH GG F
L -F GbGG b(UG(GG HHH HH GG FFFFF GGGGGGGG FFFFFF G HI-HHHHH GG F

+25 +Ul88+ulbl+0280+U531+0324++352+0388+0421+U400+0313+0262+O278+0312+0303+0259+O295+0389+0364+0248 +2
EL FF GG( HliH AAAA AAA HHFI GG FFFFF G FFFFFF G H HH G FF

Lz EE FF GGG HHH-- AAAAA AA HH GG FFFFFFFFF GG H HH G F
EL EEE FF G HH AAAAAAAAAAAAAAA HH GG GGGG FFFF FF GG HH HH GG F

+24 +U120+ul79+03.88+U242+0334+OqLll+0406+U)4ll+0401+n315+03UO+0321+o282+O238+o257+0355+0387+0311+0279 +2
Lt. DODD EL F G H AAAAAAA HH GG5G(GGGG GG F FF G H H G

LEL DUODUULD E"F G H AAAAAA HHHHHHH GGGGGGG HHHH GG FF FF G H A HH G
F DUL;DD U E F G AAAAA HHH GGG GGG HHH HH G FF FF G H AAAA H G FFFF

+23 +U207+U186+01484U117+0221+0386+081+0319+0313+0286+0331+0396+0328+0259+0346+0435+0346+02bl+UP278 +2
EL DODD tuCCC U F HHHHHHI- GGt, GG HH HH GG GG H A A H G FF FFFFF
ELE UDD -CC CC DUE Fb GG FFF GG HH HHHH GG H AA AA HGG FF FFFF

DDD CC UCC U E F- (UGGG FF FFFFFFF GG HHHHHHIH H A A H G FF FFFF
+22 +u197+U192+0165+0103+U143+U267+0289+22+0276+261+270+0344+0370+0380+447+0426+0299+245+0254 +2

DDP CCCCC D E FI-FF-FFFFFFI-FFFFFFFFFFFFFF GG HHHH AA AA H G FF
DO CuCC DD -FFFFFFFFFIF FF GG HI-H AAA AA H GG FFF
DOU C DI] EEL FF FFFFFF FF GG HH AAAAAAAA H G FFFF

+21 +187+184+0174+137+014+2U+0213+0218+0266+266+0230+0275+0358+04UO+o697+0338+0273+0249+0231 +2
DUD DDU LEELLEEE FFFFFFFFP FF GG HHH HHH GOG FFF'- E
DUUD DU!~ EE FFFFFFFFF FF-F GG HHFIHHHHHH GGGG FFFF EF

UUUDIJU UUUD DUD ELE FFFFFFFFFF- GGG GGG(GGGG FFF EE
+20 +U166+v17+0189+ul57+o13Y-+u174+O189+u186+0225+0260+o271+0305+0336+0324+.301+0303+0297+0256+2o7 +2

UUUDU UUU UUU EEE FFFFF GGGG b1GGG GGGGGGG FF EE
UUDULDU UU UUUU EEE FFFF GGGGG GGGGG GGGGGGGG FF E
UuU E UU UDUUU CEEE FFF GGGGGGGGGGG G;-GGGOGGGGG FF E

+19 +u1T7h+u85+0205+Ul69+0126+ol5u+ol73+ol77+0199+0232+0275+0315+o319+o289+o274+0300+0319+0287+0228 +1'
LELEE DUU UUUUDUUUDDO EEE FF GGGGGGGG FFFF GGGGG PFF

t.tLLELLLEEE U UUUDDUUDUD EELE F FF FFFFFF FFFF
ELLELLEELE DUD UUDUDDUUDUU EEEE FFFFFFF EEFFFFFFFF FFFFFFFFFFFFFFFFF

+18 +u238+U229+0193+U144+012+7+U154+0170+U17o+ol87+0211+0235+0261+0274+0270+0262+0251+0243+0260*U275 +12
LEL DUD UL)UUUUDUDUUUD EEEEE FFFF'FFFFFFFFFFF EEEEEEE PFFF

ELE" IDDU CC DUUUUDDDUUUDDUDD EEEEEEE FFF - EEEE EE FF
ELEE DOD CCCC UDUUDUUDDUUUDUDDDD EEEEEEEE LEEEV-E 0DDDDU EE FF

+17 +U221+u2u5+0153+Ul20+0135+0166+(171+n16o+0l70+U196+021O+0220+0230+0227+0212+0176+0139+1l75+0256 +1
DUD DUUUUUDUDDUUDUUDUDDUD EEEEEEEEEE EEEEEEE DUD DO EE

UUUUUUUDDD UDDUDUUUUUDDDUUDDUDDODD CEEEEEEEEEEEEEEEEE DDD DD EE
IUDDUL UDUDUUDuU.DUUUUDDUUDDUUDDUD EEEEEEEEEELEEEE DDDDD DODD EE

+16 +U119+U140+a152+U162+0172+0175+0168+0158+U164+0181+0189+0201+0222+0218+0190+0166+0159+0180+0216 +1'
CcLc DDDUU UUIJUDDDUO1UDIDDDDUDD)D EEEEEEEEEEEEE ELEE
CCc UDUD UUUL)DDDDUDUDUUUUDD EEEEL LEEEEE EEEELEE
CL DUDU- EEELE EE L)UUUDDUUDDUDUUDDUDDD EEEEE EEEEEEEEEEEEEEELEEEEE

+15 +P118+U163+02u7+U224+021U+0179+0157+0149+h160+O182+0189+0195+0219+0233+0226+L219+0227+0228+0215 +1
UDD LEEE EELE IJUUUUD DDODDD E E EEEEEEE EEE

UUU EEEE EELE UUDUU DUD EE EEEEEEE EELEE
ELEELE EEEh UUUU IMUD EEEg~LEE'EEEEEEEEEEE EEEEEE

+14 +U211+U214+0224+)226+020/+0161+0137+0128 0149+0194+0211+0205+0212+0222+0226+0234+0234+0219+U206 +1
EtLEELLELEEELELELEEE UUUU CC ODD EEE EEEEEEE EEEEEEEEEEL EEEEEEEEE

ELEELELEEEEEL UV;U CCCCC DOD EEEEEEEEEE ELEEEEEE ELELEEEEEEE EELEEEEEEEEEEEE
LELEL D-DUDU CCLCCCC DO EEEEEEE ELEEEEEEE ELEEEEEEELELLEEEELE

+13 +U222+U195+017u+o169+017u+O15u+0125+0117+0137+n179+0204+0207+0209+0203+0196+0203+0203+0199+0221 +1
E: DUDDDUUUUUDUUUUUDUU CCCCCCCCCC DDD ELEEEEE EEEEEEEEEE EEL

UDUDD UUL)UDDUU CCCcCCCCCC DDD EEFEEEELEEEEEEEE EE F
UUDDU CCCCC CCUCCCCCCCCC DOD EEEEEEEEEEEEEE DDDD0U0 EE FF

+12 +'.164+0144+1+u1+04w+011+012+01114+ + 5+0147+02~0+0220+0210+0195+0186+0175+0151+0189+U292 +;

+21 +22 +26 +2q +25 +26 +27 +28 +29 +30 +31 +32 +33 +34 +35 +36 +37 +38 +39
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