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Mesoscale analysis of the COM AIR 3272 crash of 9 January 1997 
This discussion is to be considered in the context of the synoptic-scale weather data previously 

presented to the NTSB by NCAR. Here, the focus is placed on the smaller scale elements which are 

pertinent to the accretion of ice on the COMAIR and on explaining the significant differences in icing 

reported by the pilots of 4 other aircraft which flew through roughly the same location as the COMAIR 

within a 10 minute time window. 

Regional radar images indicate widespread areas of snow across Michigan at 20z and 21z, 

essentially to the north of the Ohio/Michigan border (see Figs. 1a.b). Along the edges of this area of 

snow, there were patches of lower reflectivity, which show up as "holes'' in the echo pattern. These 

patches were evident near Detroit during the period in which the crash occurred. Close examination of 

the 0.5 degree scan from the Detroit radar {DTX) at 2049z (Fig. 2a) shows widespread reflectivity> 15 

dBZ across much of the radar scope, with the weaker echoes to the SE and S. Patches of lower reflectivity 

are evident in these areas, with values of about 0 to 10 dBZ. One of these patches was in place from 

approximately 50 to 100 krn to the SSW of DTX. A look at the 1.5 and 2.4 degree scans (Figs. 2b,c) 

indicates that reflectivity values decrease with height in this area. Comair-3272 was flying through this 

patch of lower reflectivity during the last 6 1h minutes before the upset occurred. At 2050z, the Comair 

was at an altitude of- 2133 m ( -7000 ft) MSL and location of- 72 km from the DTX radar at- 200 

degrees azimuth. Since the DTX radar is at an elevation of 360m MSL, the Comair was -1733 m above 

the radar at a distance of 72 krn, corresponding to an elevation angle of -1.4 degrees. Close examination 

of the 1.5 degree scan from DTX shows that the reflection off of the skin paint of the Comair may actually 

be visible at a distance of- 65 krn and an angle of- 200 degrees, where several pixels of> 15 dBZ are 

embedded within a relatively large area of less than 10 dBZ. However, this location is slightly different 

from that which was calculated using distances from the FAA tracking radar. Whether or not this was a 

reflection off of the aircraft, the reflectivity values at the location of the Comair were between ·5 and 10 

dBZ and relatively low compared to the 10-30 dBZ values within the swath of snow to the NW and N. 

Data from the DTX radar have been digitally interpolated to a 150 km by 150 km grid that 

encompasses the Comair's path of flight before the crash. Horizontal slices (CAPPis) of radar data were 

created at 0.8 and 2.3 km MSL from DTX radar volumes which began at 2037z, 2043z and 2049z. These 

altitudes roughly approximate the height of the 0.5 and 1.5 degree elevation scans at the horizontal 

location of the Comair at 2050z ( -72 km SSW of DTX). Grid spacing was 7.5 km in the horizontal and 

1.5 km in the venical. Superposition of the tracks of the Comair 3272 and several other aircraft on 

approach to Detroit on the 0.8 km CAPPI from 2049z (Fig. 3a) indicate that these planes were flying on 

the southeastern edge of the large swath of reflectivity, with most values near 10 dBZ at 0.8km (-1.5 km 

below flight level). All of the aircraft pass through a patch of lower reflectivity during or just before the 



first of two turns on approach to Detroit. This patch wilJ be discussed in further detail and related to the 

tracks of the aircraft later. 

The National Weather Service reporting stations in the vicinity of the crash have also been 

located on this map. All of the stations (DTW - Detroit MI. YIP - Detroit/Willow MI, ARB - Ann Arbor 

MI. JXN- Jackson MI, TOL- Toledo OH) were reporting snow at 2lz. but details in the observations 

reveal more information. Detroit was reporting light snow and mist, visibility of 3/4 miles, broken clouds 

at 600 and 1200 feet and overcast at 1700 feet. Reflectivity values at Detroit were approximately 20 d.BZ 

at this time, but as areas of lower reflectivity moved over Detroit, visibilities at the surface improved to 3 

miles and the snow briefly stopped from 2149z to 2201z (see observer comments in Table la). Ice pellets 

were reported at Detroit about 2 ~ hours after the crash, from 2332 to 2347z. Ann Arbor was located on 

theN edge of the patch, where reflectivity values were approximately 10 d.BZ. As the patch of low 

reflectivity reached Ann Arbor, visibilities rose from 1 mile to 4 miles, and the intensity of the snow 

decreased (Table 1b). All other stations to the north of the aircraft track were within areas with 

reflectivity> 14 dBZ reported continuous light snow, had visibilities of I mile or less and overcast 

ceilings varying from 800 to 1700 feet. The decrease in or cessation of snowfall in the areas of low 

reflectivity indicates that the ice process is less efficient there, thus allowing more opportunity for liquid 

cloud to exist. 

FAA radar-based track data available for five different aircraft near the time of the crash are 

plotted on the 0.8 km radar cross-section (Fig. 3a). The planes were as foUows: Comair 3272 (Embraer 

120, red), NW 272 (DC 9, purple), America West 50 (Airbus 320, green), NW 483 (Boeing 757, blue) and 

NW 208 (Airbus 320, brown). Times for the locations of the aircraft are indicated with symbols on the 

plot. At 2050z (circles) the Comair was making a tum toward theSE within the patch of low reflectivity, 

while America West 50 was just ahead of it and NW 272 was just behind it. NW 483 and NW 208 had 

passed through this area about 5 and 10 minutes earlier, respectively. In post-crash interviews, the pilots 

of these aircraft reported icing conditions varying from no icing (NW 483) to the worst icing that the pilot 

had encountered all season (NW 272). Although these planes flew through similar locations within about 

10 minutes of each other, close inspection of the tracks and altitude of the aircraft relative to the patch of 

low reflectivity reveals the source of this discrepancy. A radar cross-section at 2.3 km MSL (Fig. 3b) 

reveals a slightly larger patch of reflectivity < 8 d.BZ (compared to the size of the patch at 0.8 km) at the 

location of the first tum in the approach pattern. The Comair had descended from 3352 m (11 000 ft- all 

heights MSL) at 2045z and slowed from -350 knots to -240 knots before entering the frnt tum at 2050z 

(see Table 2a). According to information from Embraer engineers, the airplane was "clean" until it 

descended to 7,000 feet ( -2133 m) MSL, and started to pick up drag at -20494Sz, possibly indicating the 

onset of ice accretion on the aircraft. The Comair reached this altitude when it entered the patch of lower 

reflectivity at -204904z, held at 2133 m (seemingly near cloud top) until 205113z, then gradually 

descended as it flew toward theSE through the low reflectivity patch, reaching an altitude of -I 220m by 



205403z. It was during this period that drag counts were increasing, with the most rapid increase in drag 

counts occurring between 1675 and 1370 m (5500 and 4500 ft), according to Embraer engineers. 

Reflectivity values in the path of flight during this period of time were between -4 and 9 dBZ. Once 

entering cloud top at -2133 m, the Comair flew through environment of Jess than 10 dBZ for -6 ~ 

· minutes (-5 minutes of which the aircraft was picking up drag- supposedly in icing conditions) before 

attempting to make a left turn on approach to Detroit at 205426z and -1219 m (4000 ft). During this 

portion of the flight, the plane was traveling at between 160 and 180 knots in an environment where 

temperatures were between -6 and -11 C, according to the Detroit balloon borne sounding released at 

2300z. Total temperatures calculated for this period were between -3 and -7C. OAT data from the 

COMAIR apparently indicate sJightly warmer temperatures than the DTX sounding, thus bringing total 

temps closer to 0 C. Aircraft speed calculated from FAA radar flXes indicate that the Comair slowed to 

approximately 135 knots at 205412z,just before attempting to make the left turn where the upset 

occurred. 

NW 272 (a DC 9) also descended into the patch of low reflectivity at -2133 m and made a right 

tum within it, essentially foJJowing the path of the Comair, but about two minutes behind it (see Fig. 3b, 

Table 2b). NW 272 flew at similar altitudes at speeds of ISO to 170 knots, and, thus, had similar total 

temperatures to the Comair. The pilot reported that this was the worst ice they had seen all season and 

termed the ice as "extremely heavy to severe" based upon 18 years of operations in the Detroit and Lake 

Erie areas. They also reported that ice was accreting at a rate of approximately ~ inch of ice per minute, 

that the plane was flying in solid overcast conditions and that the radar showed little or no returns. When 

asked to hold altitude, the pilot asked to climb out and did so by making a U-tum within the low 

reflectivity patch. Overall, NW 272 appeared to be within cloud (below -2133 m) and within the patch 

(reflectivity of 10 dBZ or less) for more than 8 minutes. 

America West (A WE) flight 50 (an Airbus 320) passed over the top of the Comair at ... z04Sz and 

was a minute or so ahead of it at 2050z. This aircraft did not descend to 2133m until after making the 

initial tum at 2438 m, reaching cloud top at the eastern edge of the low reflectivity patch. This aircraft 

spent approximately two minutes in areas of less than 10 dBZ at altitudes below 2133m (below cloud top). 

Flight speeds during this period were between 140 and 180 knots, causing total temperatures of -5 to -7 C 

(see Table 2c - again, total temperatures would be higher according to the Comair OAT data). The pilot 

did report moderate rime icing with possible freezing drizzle and Jight snow. Ice accumulation of 

approximately 1/4 inch was reported for a 5 to 8 minute exposure, much of which probably occurred in 

areas of higher reflectivity to the east of the patch. Visible moisture was definitely present but no 

splattering was reported. The pilot also indicated that Jight and occasionally moderate turbulence was 

present. A vertical cross-section taken along the path of the Comair following the first tum (from 2050z 

to 2054z) with aircraft tracks superimposed shows the patch region as ~ overall area of lower reflectivity 



at all altitudes compared to the surroundings (Fig. 3c). All three aircraft are shown to have been flying in 

a similar environment, although the America West SO was exposed with for a lesser time. 

NW 483 (a Boeing 757) descended into the center of the patch at -204630z and crossed through 

to the eastern edge rather quickly (Fig. 4, Table 2d). This aircraft was traveling speeds of 210 to 280 

knots through the patch and had total temperatures of between -3. and 0 C (higher if Comair OAT data are 

used). The pilot only reported light snow and no icing on approach to Detroit. This aircraft only briefly 

passed through the low reflectivity patch at relatively high rates of speed and total temperatures, possibly 

causing it to be relatively unaffected by any supercooled water that existed there. NW 208 (an Airbus 

320) essentially crossed over the patch at altitudes > 2200 m between 2038z and 2040z,descending below 

2133m into reflectivity of-10 dBZ on the far east side of the patch (Fig. S, Table 2e). Also, at this time 

the patch was slightly smaller in width (according to the 2037z DTX radar data) than it was at 2049z. 

This pilot of the aircraft only reported rime icing, with 1/2 inch were less accumulation and light snow 

during descent, probably due to missing most of the patch of low reflectivity. 

Overall, the differences in exposure time and aircraft speed are likely to account for the wide 

variety of icing reported by these pilots in interviews following the crash. This is especially bUe if, 

indeed, the top of the icing layer was at -2133 m MSL. Examination of data from the DTX radar show 

that when looking toward the SSW (-200 degrees), patchy reflectivity is only evident out to -SS-60 km on 

the 2.4 degree elevation scan (Fig. I c), corresponding to an altitude of -2650-2800 m MSL. This serves 

as an indicator that cloud top height was near 2500 m MSL, and the pocketed of nature of the reflectivity 

in this region points towards slightly varying cloud top heights. A close look at the radial velocity field on 

the 2.4 degree scan (Fig. 6) gives evidence of multiple shear layers within the cloud depth, though the 

height of the shear layers is slightly different depending upon where you look. Shear was evident at the 

following altitudes: 680m (from E to S), 1000-1200 m (StoW), 1400-1800 m (WSW to SSE) and from 

2200 m to 2650 m (S to NNW to SSW-- irregular changes in layer). Changes in wind vector at the 1400-

1800 m shear layer were rather strong as -15 mls winds from -250 degrees were evident near 1400 m 

( 4590 ft) while -15 m/s winds from -160 degrees were evident with at 1800 m (5900 ft). This shear 

vector as a magnitude of approximate 21 rnls from an angle of 215 degrees over cloud depths of 

approximately 420 m. Using representative values of temperature and lapse rate from the DTX sounding, 

Richardson number values for this layer were calculated to be -0.102, exceeding the criteria for the onset 

of turbulence. It was in this layer (-4500 to -5500 feet) that the drag counts on the Comair increased the 

most. The potential for turbulence in this layer may serve as yet another hint that SLD may have existed 

there. The Comair spent -2 minutes within or below this range of altitudes (205230-205430z). DTX 

sounding data also indicate the existence of a shear layer between 1800 and 2675 m, near the top of the 

layer with relative humanities in excess of 95 percent (relative humidity at 3250 m was 83 percent

possibly indicating that the top of the liquid cloud was near 2675 m, while snow may have existed above 

this). The temperature at 2675 m was -12.9 C, while it dropped to -15.9 Cat 3250 m. The wanner 



temperature and nearly liquid saturated relative humidity values at 2675 m closely match the cloud top as 

indicated by radar reflectivity tops to theSE of the Detroit airport. However, according to data from the 

Comair engineers, the Uquid cloud top appeared to be -SOO m below that. It is possible that some light 

snow existed in a layer above the liquid cloud deck. 

Several piJots reported moderate or greater intensity icing, including some which was mixed in 

type, between 4,000 and 11,000 feet (1200 and 3350 m) MSL in and around Detroit during this period. 

Although Canadian PIREPs are rather scarce in our database, one PIREP of moderate mixed icing did 

occur at London, Ontario when the large area of low reflectivity reached that location. 

Data from a microwave radiometer located downstream of the crash site at Toronto (43.964 N, 

79.574 W) indicated integrated liquid water contents of 0.05 to 0.8 kglm2 as the area of warm cloud tops 

and low radar reflectivity reached the radiometer between the hours of 2300, 9 January and 0200, 10 

January (see Figs la-b, 7a-c, 8). Tracking of the radar features was not easily done, but the back edge of 

the reflectivity region (leading edge of the warm cloud tops and low reflectivity) was used to roughly 

approximate the downstream location of the portion of the storm in which the aircraft crashed. Using this 

method, the back edge of the radar reflectivity appeared to pass the radiometer near OOOOz, 10 January, 

when liquid water contents were near a short-lived minimum. Water content values were as high as 0.8 

near 2300z, then gradually dropped to near zero at OOOOz, rose sharply to 0.5 at the 0030z, dropped again 

to 0.1 by a OIOOz, then rose gradually to 0.8 at -0200z. It is difficult to say which, if any, of these liquid 

water contents these representative of the water content present at the time and location of the crash. 

Using representative reflectivity values from the Detroit radar and a range of liquid water content values 

from the Toronto radiometer, one can calculate an approximate drop diameter range, using a 

monodisperse distribution of liquid droplets. Assuming the cloud depth was -2000 m, integrated liquid 

water contents were 0.05 to 0.8 kg/m2 and that the liquid water content was distributed evenly through the 

depth of the cloud. the average liquid water content would have been between 0.025 and 0.4 g per cubic 

meter. Using this range of values and representative reflectivity values of S d.BZ, we see that expected 

drop sizes should be from approximately 200 to 400 microns (Fig. 9) -- again, assuming monodisperse 

distribution of drop size. We need to check on a more realistic distribution of dropped sizes for drizzle to 

see if these values are representative. It is important to note that higher and lower values of LWC and 

corresponding lower/higher droplet sizes are likely to have existed within portions of the cloud depth, 

since the liquid water is unlikely to have been evenly distributed through the depth of the cloud. 

Overall, the evidence for the existence of icing conditions along the Comair flight track is strong 

and some hints are present which suggest that SLD may have also existed. The occurrence of several 

shear layers within the cloud deck, including fairly strong shear zones within the cloud deck (1400-1800 

m) and at cloud top (-2600 m), may indicate that wind shear served as a mechanism to form supercooled 

large drops. This possibility is further supported by a report of possible freezing drizzle by the pilot of 

America West 50, and reports of extremely heavy to severe king with some splash back and fast 



accumulation rates (1/2 inch per minute) by the pilot of NW 272, both of which passed through the 

Comair flight environment within a few minutes at similar altitudes and speeds. Furthennore, several 

observations of ice peiJets and/or snow grains (including one where the pellets were described as "not 

opaque, but not clear, either") by surface stations (Detroit MI. Findlay OH) and individuals (pilot at home 

in Mason City, MI; fireman on his way to the crash scene) around the Detroit area in the hours 

surrounding the crash may serve as an indication of either heavily rimed snow flakes or pellets which 

formed by the freezing of supercooled Jarge drops (possibly freezing drizzle, in this case). In either case, 

either large drops and/or significant water contents were likely to exist within the cloud. Any peJJets 

which did occur were formed in an environment free of the melting process, since only sub-freezing 

temperatures were found in sounding data from both Detroit and Wilmington Ohio for OOOOz on 10 

January. 
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UNEDITED I LATITUDE I LONGITUOE r··~ l ·- l :f I I I STATION (T'IPE, NAME. STATEJ 
SURFACE WEATHER OBSERVATIONS 

:~~~rt:t rtJ',M~'O"oo DAY MONTH VEAA SD 

(METAR!SPEC) 42.14'N 63'20'N 633 +5 09 01 1997 OTW ASOS DETROil; Ml 

"' TIM( WINO VISIBILITY oew ALn- REMMKSIWO SuPPLEMENTAL COOED DATA 
j PRESENT SKY CONDITION TI:MP METER 
w 1\.ST) OIA SPO GUST v.,.,-..n SUAFACI RUNWAY VISUAL WEATHER 

POINT 

~ TRUE KTS KTS TRUE SfAnJTE RANGE (FEET) •c "c INS. 
Mo.ES 

I 2 3 4 5 6 7 A ~ 10 11 12. l:l 14 

M 0054 090 7 10 SCTI20 -04 -09 A3009 SLP198 Tt0441069 11044 21056 S6036(MKE) 

M 0154 090 8 10 OVCIOO -04 -06 A3007 SLP190 110391063 (MKE) 
M 0254 070 6 10 BKN020 OVC080 -04 -08 A3003 SLP177 T10391078 (MKE) 

M 0354 090 9 10 BKN020 OVC090 -03 -08 A2995 PAESFR SLP151 110331078 58044 (MKE) 

M 0454 060 8 10 FEWOI4 BKN020 OVC080 -04 -07 A2992 PRESFR SLP139 110391072 (MKE) 

s 0512 080 8 10 BKN012 OVC020 -04 -07 A2992 (MKE) 

M 0554 070 15 18 10 OVCOIO -04 -07 A2987 PRESFA SLP122 T10391067 (MKE) 

s 0630 070 12 17 1 112M -SNBR BKNOOB OVCOt3 -04 -07 A2983 SFC VIS 2 SN802 PRESFR PoOOO (MKE) 

M 0654 070 13 18 1 114M -SNBR OVC006 -04 -06 A2982 TWA VIS 1 1/2 SNB02 PRESFR SLP107 POOOO 800 
oo T10441061 11033 21044 56043 (MKE) 

s 0717 060 14 20 1 112M -SNBR OVCOIO -04 -06 A2975 PRESFR PoOOO (MKE) 

M 0754 070 15 19 1 1/2M -SNBR BKNOtO OVC029 -04 -06 A2972 PRESFR SLP073 POOOO T10441058 (EJB) 

s 0819 040 12 18 2 -SNBR OVC012 -04 -06 A2969 PRESFR PoOOO (EJB) 

s 0838 050 12 3 -SNBR OVC010 -04 -06 A2968 TWA VIS 4 UPB31E34SNE31834 PRESFR POOOO (EJ 
B) 

M 0854 070 11 3 -SNBR OVC010 -04 -06 A2987 TWA VIS 4 UPB31E34SNE31B34 PRESRR SLP057 P< 
000 T10441061 (EJB) 

s 0933 070 12 21 2 -SNBR OVC012 -03 -04 A2984 PRESFR POOOO (EJB) 

M 0954 060 18 24 2 -SNBR OVC014 -03 -04 A2958 PRESFR SLP024 POOOO 80000 T10281044 58078 ( 
EJB) 

s 0959 060 16 24 2 -FZRASN OVC014 -03 -04 A295e FZRA857 PRESFR POOOO (EJB) 

M 1054 070 13 21 2 -FZRASN OVC012 -03 -05 A2952 FZRAB1457 PRESFR SLPOOS POOOO 110331050 (EJ 
B) 

s 1100 090 11 19 3/4 -FZRASN OVC012 -03 -05 A2953 SFC VIS 1 POOOO (EJB) 

s 1110 080 14 23 1/2 -FZRASN FEW005 BKN012 OVC017 -03 -04 A2951 TWR VIS 3/4 POOOO (EJB) 

s 1118 070 11 19 3/4 -SN FEW005 BKN012 OVC017 -03 -04 A2951 FZRAE12 PoOOO (EJB) 

s 1144 070 13 3/4 -SNBR BKN005 BKNOI2 OVC017 -03 -05 A2948 FZRAE12 PRESFR Poooo (EJB) 

M 1154 070 18 25 3/4 -SNBA BKN005 OVC01 4 -04 -05 A2944 FZRAE12 PRESFR SLP977 PooOO 110391050 (EJB) l 

s 1231 070 9 314 -SNBR FEWOOS OVC01 1 -04 -05 A2938 PK WND 0702811659 PRESFR POoOO (EJB) 

M 1254 070 11 17 3/4 -SNBR SCT005 BKNO!t OVC014 -04 -05 A2935 PK WND 07026/1659 PRESFR SLP946 41002 POOOO 
60000 T10391050 11028 21044 58085 (EJB) 

s 1344 070 11 112 SN BKN004 BKN009 OVC013 -04 -05 A2928 PRESFR POOOO (EJB) 
M 1354 060 9 1/2 SN BKN006 OVC013 -04 -05 A2927 PRESFR SLP919 POOOO Tt0391050 (EJB) 

s 1405 060 12 1/2 SN BKN004 OVC008 -04 -04 A2926 PRESFR PoOOO (EJB) 

s 1433 040 7 1/2 -SN FEW004 BKNOOB OVCOt 5 -03 -04 A2923 SFC VIS 314 PRESFR POOOO (EJB) 

M 1454 040 7 112 SN BKN006 OVC011 -03 -04 A2922 PRESFR SLP900 POooO T10331044 (EJB) 

s 1524 070 7 1/2 -SN SCT006 BKNOt6 OVC023 -03 -04 A2921 SFC VIS 1 PooOO (EJB) 

s 1526 070 6 1 -SN SCT006 BKN014 OVC02t -03 -04 A2921 TWA VIS 1 1/2 POooO (EJB) 

s 1529 070 6 t 114M -SN SCT006 BKN016 OVC021 -03 -04 A2920 TWR VIS 1 1/2 POOOOCNCL (EJB) 

s 1540 070 5 1 112M -SNBR BKN006 BKN01 1 OVC021 -03 -04 A2919 SFC VIS 2 1/2 PooOO (TBA) 

s 1541 060 6 1 t/2M -SNBR SCT006 BKNOtt OVC019 -03 -03 A2919 SFC VIS 2 1/2 POOOOCNCL (TBA) 

M 1554 070 5 314 -SNBR BKN006 BKN012 OVCOt7 -02 -03 A2919 TWA VIS 1SIG 004V009tSLP891 POOOO eoooo T1 

iJ'2918 
0221033 56055 {TBA) 

s 1603 080 3 1 -SNBR SCT006 SCT009 OVC014 -02 -03 POOOO (TBA) 

s 1606 080 3 ' -SNBR FEW006 BKN009 OVC016 -02 -03 A2918 POOOOCNCllrA) _ 
s 1619 000 0 t -SNBR SCT006 BKN009 OVC014 -02 -03 A2917 SFO.~S 1 3/ ~ 006V01 f)POOOO (TBA) 
M 1654 150 3 1 BR BKN007 OVC012 -02 -03 A2916 SF~S 3 SNE4. CIG 005V009 SLP880 POOOO Tt 

0221 8 (TBA) . , 

s 1704 160 3 bl -SNBR FEW007 OVC012 -02 -03 A2915 SFC VIS 2 1~Boj)PooOO (TBA) 
s 1739 200 15 -SNBR SCT0100VC015 -02 -03 A2915 SNB01 POOOO ( A) 
M 1754 210 16 ( -SN OVC014 -02 -03 A2918 SNB01 SlP880 POOOO T10171033 (TBA) 

* • • Cont. on Next Page • • • 
i 
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UNEDITED I lATilWE SURFACE WEATHER OBSERVATIONS 
CMETAR/SPEC) 42"14'N 

I!! TIME WINO VISIBILITY 
:,; 
w (LST) Of! SPO GUST y""'-.,TY ~URFACI RUNWAY VISUAL 
~ mue KTS KTS mue STAN110 RANGE (FEET) 

Mill'S 

1 2 3 4 5 6 7 8 

M 1854 220 21 27 1 314M 

s 1904 220 17 3 
s 1918 220 22 2 
s 1925 210 18 29 1 112M 

M 1954 220 18 1 

s 1958 220 18 1 
s 2044 220 19 25 3 
M 2054 220 21 7 
s 2104 220 20 2112M 
M 2154 230 18 26 3 

M 2254 240 18 25 10 

M 2354 240 18 10 

-

I lONGITUDE l ... ~ l ·- I ·t I I SD ~~~~-;" CONV[~ DAY MONTH VEAA 

83"20'N 633 +5 09 01 1997 DTW 

DEW PRESENT SKY CONDITION lEMP 
WEATHER POINT 

•c •c 
I) tn f f fl) 

-SN BLSN BKN017 OVC021 -02 -04 

-SNBLSN BKN017 OVC023 -00 -04 
-SN BKN017 OVC022 -00 -05 
-SN BKN017 OVC024 -00 -05 

-SNBR SCT010 OVC018 -03 -04 

-SNBR SCT007 BKN014 OVC018 -03 -04 
-SNBR OVC015 -00 -05 
-SN BKN015 OVC024 -03 -08 
-SNBR BKN017 OVC022 -03 -08 
-SNBR BKN017 BKN025 OVCOOO -04 -08 

BKN022 BKN028 OVC065 -04 -08 

OVC022 -04 -08 

.. • End of File .. • 

lab/£. lt:t. co.., I-'d I 9TAT10N (nPE. NAME. STATE) 

ASOS DETROit Ml 

~n-
MElEA 

INS. 

t~ 

A2916 

A2916 
A2916 
A2916 

A2916 

A2916 
A2916 
A2916 
A2916 
A2917 

A2918 

A2919 

AEMMKS /IH) SU'PlEMENT~ COOED DATA 

~ , .. .,. ,. .. -- .. .J-
PK WND 2202712333 TWA VIS ~~B32E47 
41004 POOOO eoooO T10221044 11 7-210:19 5 

lst.P881 
50 

SFC VIS 4 POOOO (TBA) 
TWA VIS 3 POOoo (TBA) 
PK WND 21 02910019 TWA VIS 2 112 POOOo (T BA) 

POOO PK WND 2102910019 TWA VIS 2 112 SLP881 
0 T 1 0331044 (TBA) 
POOOO(TBA) 
TWA VIS 4 POOOO (TBA) 
SLP883 POOOO T1033105e (TBA) 
TWA VIS 4 POOoo (TBA) 
PK WND 22026/0250 TWA VIS 4 SLP884 POoQoeo 

000 110391061 53002 (TBA) 
PK WND 24001/0259 SLP887 SNE41 POOoo T 1044 

078 (TBA) 
PK WND 2302710405 SLP892 POOOO 110441 08341 
0171050 (TBA) 



1 e~ble 1 a. u:." t'd 

UNEDITED ~LA~ I lONGITUOE _t ... ,.,.. ,.,. ,_DAY MONtH I 'YeAR I SD STATION rnP£, NAME, STAtE) ! SURFACE WEATHER OBSERVATIONS 
HF'YAIIOII """"""-"IM!'lt 

(METAR/SPECl 42'14'N 83'20'N 633 +5 09 01 1997 OTW ASOS DETROIT, Ml 

TOTAl 
S rNOPTICOITA 

! 

TIME SKY 11!JIM> DEW tEMP. FII'I.AfiVI!t: StAteN 

-·~ 
... <OA• 

j 
t'-AIIOt• 

_ . ...., 
""forAfOJIII MAX MIN SNOW SNOW 

I lST COliER DAY- POINT Vt'ET U'Ml£"C" ,_ ... 
TIME 

.. ..._ 

I "' """' o--.. ....., r--- NO lOW MIO HIGH tEMP tEMP PAECP Fllt.L DEPTH -- - - LOCAL 

(0-8) BULB BULB ClOLU ClOLU (INS) 
~ 

ClOLU (.I C) (.1 C) (INS) (INS) - use 

I!! 17 Ill 10 :M " " "" :t• 2S 
... 

__211_ T'IPE T'IPE T'IPE 

0054 -4.4 -8.9 -58 71 29.41 6 036 0.00 00-01 _2]__ :>A "" "" '" 
-- -- -· ... - ... "" 311 

0154 -3.9 -8.3 -53 72 29.39 0.00 01-02 I 
0254 -3.9 -7.8 -51 75 29.35 0.00 02-03 

I 

0354 -3.3 -7.8 -47 71 29.27 8 044 0.00 03-04 

0454 -3.9 -7.2 -50 78 29.24 0.00 04-05 

0554 -3.9 -8.7 -48 81 29.19 0.00 05-06 

0654 -4.4 -6.1 -50 88 29.14 & 043 li OG-07 ' ' ' ' ' ' ' 

0754 -4.4 -5.6 -48 91 29.05 I 07-06 ~-&~10 '"'"' nRqTRI K':TION TO VISION 

0854 -4.4 -6.1 -50 88 29.00 T 08-09 TYPE BEGIN ENDED T'IPE B:GIN I E~D TYPE ~~ ENDED TYPE BEGIN ENDED 

0954 -2.8 -4.4 -34 89 28.91 6 076 T 09-10 40 41 42 _40 ·- ... M'l •• 42 

1054 -3.3 -5.0 -39 88 28.85 T 10-11 -FZAA 1050 1115 -SN 1750 1755 

1154 -3.9 -5.0 -43 92 28.n T 11-12 -SN 1115 1255 -SN 1805 1835 

BR 1130 1155 BA 1835 1850 

1254 -3.9 -5.0 -43 92 28.88 8 085 T 12-13 FZFG 1155 1200 BLSN 1850 1915 

1354 -3.9 -5.0 -43 92 28.60 T 13-14 BA 1200 1255 -SN 1850 2050 

1454 -3.3 -4.4 -37 92 28.55 T 14-15 SN 1255 1300 BA 1940 2050 

FZFG 1255 1300 UP 2050 2055 

1554 -2.2 -3.3 -26 92 28.52 8 055 T 15-16 -SN 1300 1340 -SN 2055 2245 

1654 -2.2 -2.8 -24 98 28.50 T 18-17 BR 1300 1340 BR 2100 2155 

1754 -1.7 -3.3 -23 89 28.50 T 17-18 
FZFG 1340 1345 -RA 2305 2310 

SN 1340 1355 

1854 -2.2 -4.4 -30 85 28.50 5 006 T 18-19 -SN 1355 1400 

1954 -3.3 -4.4 -37 92 28.50 T 19-20 SN 1400 1425 

2054 -3.3 -5.6 -41 84 28.50 T 20-21 
-SN 1425 1455 
SN 1455 1505 

2154 -3.9 -8.1 -48 85 28.51 3 002 T 21-22 -SN 1505 1650 

2254 -4.4 -7.8 -55 n 28.52 T 22-23 BR 1535 1550 

2354 4.4 -8.3 -!56 7S 185~ T '~-~ .. BR 1600 1755 

i i -!;~~ - ~7~~ -~~~~ -- --

SUMMARY OF THE DAY (MIDNIGHT TO MIONIGHTj 

PEN< WINOS FAStEST 2-MIN WINO SUNRISE 
SI<YCOYER 2t-... 24-... 

24-.-. 24-... 1200UYC WATER STATION SEA 
SUNSET TOfllt. PERCENT 

PAECP. SNOW- SNOW EQUN 

TIME TIME SUNSHNE 
CHIIUICTSI CHIIUICTSI --- - MAX MIN WAtER DEPTH PRESSURE l£1jQ 

PS8l -IE SUNSIET "' IO Fllt.l (INS) 

SPEED DllEC- TIME SPEED OllEC- TIME J.lll) f,.Sl) (MIN) SUNSHNE -· - lEMP. lEMP. EQUIV UNM..lO (INS) 
PAESSI,; 

(KTS) TION 1\.Sl) (KTS) 11QN J,Sl) 
to-• C) to-t C) (INS) 

• !1 •• ... _411_ _ 4l_ ... 41 _ !50 51 52 53 54 55_ .... ;;- -- - - •• ., fl.'t 114 

36 240 2210 30 230 2211 M M -· 7 
-~0 T 

REMARKS, NOtES AN> MISCELLANOUS PK:NOMENA 85 ; 
TIME CHEa<-a.OCK COMECT 10 THE NEMEST M1NU1E A~ I I I 

- - ....... 
-- - - --- ---

(I .,pq ....... , Ul Qlrwttiiii(Ht ot ~~ l'rOI'U' firiiiiUOftilllillWI:"fi-IF..AMIIMCf -' 
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/4bll Zq 
locna_xyz.comair3272 'rue Aug 26 17a26s3t 1997 1 
HHMMSS XD'I'X YDTX ALT(ml SMSPD(ktl TSNDICI T'I'OT(CI 204718 -44.168 -81.703 2865.1:10 276.010 -1:1.700 -2.661 
204218 -72.520 -115.388 3352.800 -99.900 -99.900 -99.900 204722 -43.928 -81.018 2834.640 278.251 -12.700 -2.503 
204222 -72.168 -1U.684 3352.800 -99.900 -99.900 -99.!100 204727 -43.576 -80.425 2804.160 278.251 -1:1.700 -2.503 
204227 -71.483 -114.221 3352.800. 342.820 -14.500 0.979 204731 -43.243 -79.962 2773.680 258.464 -1:1.700 -3.901 
204232 -71.242 -113.425 3352.800 324.163 -14.500 -0.660 204736 -42.780 -79.629 2743.200 258.298 -12.700 -3.913 
204236 -70.779 -112.962 3352 .BOO 326.336 -14.500 -0.474 204741 -42.428 -79.036 2682.240 258.658 -12.700 -3.888 
204241 -70.316 -112.258 3352.800 328.182 -14.500 -0.314 204745 -41.854 -78.925 2651.760 286.886 -12.700 -1.860 
204245 -69.853 -111.573 3352.800 328.182 -14.500 -o. 314 204750 -41.502 -78.240 2621.280 277.481 -11.500 -1.35!1 
204250 -69.390. -111.110 3352.800 343.682 -14.500 1.057 204754 -40.928 -77.999 2590.800 28!1.163 -11.500 -0.481 
204255 -69.168 -110.184 3352.800 324.052 -14.500 -0.669 204759 -40.465 -77.536 2560.320 262.352 -11.500 -2.435 
204259 -68.576 -109.832 3352.800 347.982 -14.500 1. 449 204804 -40.002 -77.184 2529.840 254.!126 -11.500 -2.!141 
204304 -68.113 -109.129 3352.800 321.328 -14.500 -0.901 204808 -39.650 -76.721 2499.360 249.395 -11.500 -3.308 
204308 -67.779 -108.443 3352.800 328.143 -14.500 -0.318 204813 -39.076 -76.499 2438.400 259.725 -11.500 -2.615 
204313 -67.316 -107.869 3352.800 317.776 -14.500 -1.200 204817 -38.613 -76.036 2407.920. 274.612 -11.500 -1.568 
204318 -66.853 -107.277 3352.800 333.122 -14.500 0.116 204822 -38.020 -75.684 2377.UO 269.655 -11.500 -1.923 
204322 -66.502 -106.480 3352.800 322.494 -14.500 -0.802 204827 -37.557 -75.333 2346.960 256.425 -11.000 -2.340 
204327 -66.150 -105.888 3352.800 342.510 -14.500 0.951 204831 -37.094 -74.999 2316.480 241.405 -11.000 -3.324 
204332 -65.576 -105.203 3352.800 312.577 -14.500 -1.631 204836 -36.631 -14.647 2286.000 263.587 -11.000 -1.849 
204336 -65.224 -104.629 3352.800 330.344 -14.500 -0.127 204841 -36.057 -74.1U 2255.520 266.487 -11.000 -1.647 
204341 -64.872 -103.925 3352.800 320.899 -14.500 -0.937 204845 -35.706 -73.721 2225.040 281.376 -11.000 -0.572 
204346 -64.409 -103.240 3352.800 332.028 -14.500 0.020 204850 -35.132 -73.370 2194.560 248.040 -11.000 -2.897 
204350 -63.835 -102.777 3352.800 329.438 -u.5oo -0.206 204855 -34.669 -73.147 2164.080 248.180 -11.000 -2.888 
204355 -63.483 -102.073 3352.800 320.457 -14.500 -0.974 204859 -34.206 -72.796 2164.080 235.065 -11.000 -3.722 
204359 -63.150 ~101.388 3352.800 313.630 -14.500 -1.545 204904 -33.743 -72.444 2133.600 251.324 -11.000 -2.681 
204404 -62.798 -100.795 3352.800 309.080 -14.500 -1.918 204908 -33.169 -72.221 2133.600 259.517 -11.000 -2.129 
204409 ·-62.335 -100.221 3352.800 305.622 -14.500 -2.198 204913 -32.706 -71.759 2133.600 251.224 -11.000 -2.687 
204413 -61.872 -99.647 3352. BOO 333.438 -14.500 0.144 204918 -32.243 -71.518 2133.600 259.072 -11.000 -2.160 
204418 -61.520 -98.832 3352.800 331.357 -14.500 -0.039 204!122 -31.669 -71.166 2133.600 241.276 -11.000 -3.333 
204422 -60.946 -98.369 3352.800 335.985 -14.500 0.368 204!127 -31.206 -70.9U 2133.600 262.656 -11.000 -1.914 
20U27 -60.594 -97.684 3352.800 321.770 -14.500 -0.863 204!132 -30.613 -70.592 2133.600 234.952 -11.000 -3.729 
20U32 -60.242 -96.981 3352.800 301.985 -14.500 -2.489 204936 -30.150 -70.481 2133.600 257.3611 -11.000 -2.276 
204436 -59.779 -96.629 3352.800 314.919 -U.5oo -1.438 204941 -29.576 -70.129 2133.600 234.8111 -11.000 -3.738 
204441 -59.U6 -95.832 3352.800 315.108 -u.5oo -1.422 204945 -29.113 -69.907 2133.600 253.599 -11.000 -2.52!1 
204445 -59.094 -95.129 3352.800 3Cl.594 -14.500 0.869 204!150 -28.539 -69.666 2133.600 231.05!1 -11.000 -3.9611 
204450 -58.742 -94.C43 3352.800 310.333 -14.500 -1.815 204955 -28.076 -69.U4 2133.600 253.637 -11.000 -2.527 
204455 -58.279 -93.9111 3352.800 291.519 -u.5oo -3.307 204959 -27.502 -69.092 2133.600 24!1.747 -11.000 -2.785 
204459 -57.816 -93.518 3352.800 280.2U -14.500 -4.156 205004 -27.039 -611.140 2133.600 260.516 -11.000 -2.061 
204504 -57.465 -92.925 3352.800 283.380 -U.5oo -3.923 205008 -26.U6 -68.629 2133.600 239.108 -11.000 -3.470 
204508 -56.891 -92.592 3352.800 281.684 -14.500 -4.049 205013 -25.983 -68.3811 2133.600 239.565 -11.000 -J.U1 
204513 -56.428 -92.U9 3078.480 288.157 -13.000 -2.064 205018 -25.409 -68.217 2133.600 221.173 -11.000 -4.522 
204518 -55.854 -91.666 3352.800 282.477 -14.500 -3. 9!10 205022 -24.946 -68.277 2133.600 211.934 -11.000 -5.084 
204522 -55.279 -91.425 3352.800 281.092 -14.500 -4.093 205027 -24.483 -68.277 2133.600 203.0U -11.000 -5.570 
204527 -54.687 -91.203 3352.800 259.404 -14.500 -5.637 205031 -24.020 -68.518 2103.120 196.330 -10.200 -5.123 
204531 -54.224 -90.851 3352.800 303.071 -14.500 -2.402 205036 -23.669 -68.740 2103.120 190.536 -10.200 -5.418 
204536 -53.298 -91.013 3352.800 307.601 -14.500 -2.038 205041 -23.335 -68.981 2103.120 186.597 -10.200 -5.614 
204541 -52.965 -90.499 3352.800 334.087 -U.5oo 0.201 205045 -22.983 -69.314 2133.600 180.871 -11.000 -6.691 
204545 -52.613 -89.814 3352.1100 365.214 -u.5oo 3.068 205050 -22.632 -69.U4 2133.600 181.480 -11.000 -6.662 
204550 -51.687 -90.499 3352.1100 383.6U -14.500 4.886 205054 -22.2110 -69.666 2133.600 192.072 -11.000 -6.141 
204555 -51.113 -89.925 3352.1100 348.602 -u.5oo 1.506 205059 -21.817 -70.018 2133.600 174.195 -11.000 -7.003 
204559 -50.650 -89.684 3352.800 275.268 -14.500 -4.520 205104 -21.595 -70.129 2133.600 175.133 -11.000 -6.933 
204604 -50.057 -89.462 3352.800 231.521 -14.500 -7.UO 205108 -21.243 -70.370 2133.600 166.220 -11.000 -7.361 
204608 -49.724 -89.110 3352.800 255.130 -14.500 -5.927 205113 -20.780 -70.592 2133.600 191.354 -11.000 -6.177 
204613 -49.131 -88.758 3322.320 244.564 -14.500 -6.622 205117 -20.428 -70.833 2103.120 166.221 -10.200 -6.561 
204618 -48.668 -88.425 3322.320 268.436 -14.500 -5.009 205122 -20.206 -70.9U 2072.640 167.7118 -10.200 -6.492 
204622 -U.205 -87.962 3291.840 263.734 -14.500 -5.339 205127 -19.743 -71.166 2072.640 154.612 -10.200 -7.051 
204627 -47.742 -87.499 3261.360 280.943 -14.500 -4.104 205131 -19.502 -71.407 2042.160 201.531 -10.200 -4.1151 
204631 -47.409 -116.907 3230.11110 294.8811 -14.500 -3.047 205136 -19.039 -71.759 2011.6110 1115.699 -10.200 -5.658 
204636 -47.057 -116.221 3200.400 262.615 -14.500 -5.416 205141 -18.706 -71.981 2011.680 198.772 -10.200 -4.,6 
204641 -46.705 -115.981 3169.920 248.569 -14.500 -6.362 205145 -18.354 -72.221 19111.200 174.275 -10.200 -6.200 
204645 -46.354 -85.518 3139.440 259.084 -14.500 -5.659 205150 -18.002 -72.4U 1950.720 1117. !118 -10.200 -5.546 
204650 -46.131 -84.721 3108.960 267.516 -13.000 -3.574 205154 -17.650 -72.796 1950.720 1U.U8 -10.200 -5.719 
204655 -45.780 -114.370 3078.480 280.794 -13.000 -2.615 205159 -17.317 -73.018 1920.240 179.812 -10.200 -5.941 
204659 -45.428 -83.795 3048.000 244.449 -13.000 -5.130 205204 -16.965 -73.147 1920.240 179.416 -10.200 -5.960 
204704 -45.094 -83.333 2987.040 266.003 -13.000 -3.681 205208 -16.613 -73.481 1889.760 182.947 -10.200 -5.792 
204708 -44.854 -82.740 2956.560 265.840 -13.000 -3.692 205213 -16.261 -73.721 1859.280 186.661 -9.300 -4.711 
204713 -44.502 -82.166 2926.080 265.840 -13.000 -3.692 205217 -15.928 -73.944 1859.280 175.682 -9.300 -5.235 
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HHMMSS XDTX YD'I'X ALTiml SMSPDiktl TSHDICI 'M'OTICI 20501l -35.706 -78.240 :11773.680 290.5!14 •U.7o0 -1.5711 
204513 -79.697 -105.717 4084.320 -9!1.!100 -99.900 -9!1.900 205017 -35.243 -77.777 2743.200 300.358 -12.700 -0.818 
204518 -78.761 -105.314 4053.840 -99.900 -99.900 -99.900 205022 -34.669 -77.314 2712.720 278.568 •U.7oo -2.47!1 
204522 -77.835 -104.962 4023.360 4H.572 -19.800 3.942 205027 -34.206 -76.962 268<1.240 279.267 -12.700 -2.t28 
204527 -76.909 -104.629 3!192.880 408.696 -19.800 2.200 205031 -33.632 -76.610 2682.240 259.311 -12.700 -3.844 
204531 -76.113 -104.166 3992.880 420.9U -19.800 3.538 205036 -33.169 -76.258 2651.760 279.097 -12.700 -2.440 
204536 -75.187 -103.573 3962.400 416.673 -19.800 3.067 2050U -32.706 -75.684 2651.760 271.100 -12.700 -3.020 
204541 -74.261 -103.351 3931.920 439.241 -19.800 5.611 205045 -32.132 -75.462 2621.280 281.291 -11.500 -1.079 
204545 -73.205 -103.110 3901.440 426.326 -19.800 4.139 205050 -31.669 -7«.999 2621.280 261.366 -11. 5oo -2.503 
204550 -72.279 -102.777 3901.440 419.109 -19.800 3.335 205054 -31.206 -74.641 2590.800 254.769 -11.500 -2.951 
204555 -71.483 -102.314 3870.960 419.109 -18.000 5.135 205059 -30.743 -74.296 2560.320 254.769 -11.500 -2.951 
204559 -70.427 -102.073 3840.480 410.207 -18.000 4.163 205104 -30.280 -73.833 2499.360 254.908 -11.500 -2.942 
204604 -69.631 -101.610 3810.000 435.295 -18.000 6.957 205108 -29.817 -73.481 2468.880 268.513 -11.500 -2.004 
204608 -68.576 -101.388 3779.520 428.603 -18.000 6.195 205113 -29.224 -73.147 2438.400 258.322 -11.500 -2.711 
204613 -67.650 -100.925 3779.520 435.380 -18.000 6.966 205117 -28.761 -72.796 2377.440 264.118 -11.500 -2.312 
204618 -66.724 -100.57] 3749.040 U7.914 -18.000 5.003 205122 -28.187 -72.555 2346.960 252.153 -11.000 -2.626 
204622 -65.798 -100.332 3719.560 425.804 -18.000 5.880 205127 -27.835 -72.092 2286.000 293.559 -11.000 0.350 
204627 -64.761 -99.999 3718.560 421.295 -18.000 5.377 205131 -27.150 -71.518 2255.520 264.300 -11.000 -1.799 
204631 -63.946 -99.536 3688.080 413.461 -18.000 4.516 205136 -26.798 -11.296 2225.040 264.300 -11.000 -1.799 
204636 -63.150 -99.073 3688.080 399.743 -18.000 3.047 205141 -26.335 -70.944 2194.560 222.895 -11.000 -4.456 
204641 -62.224 -98.121 3657.600 407.047 -18.000 3.823 205145 -25.872 ·70.592 2164.080 257.272 -11.000 -2.282 
204645 -61.298 -99.369 3657.600 412.122 -18.000 4.370 205150 -25.298 -70.240 2133.600 254.241 -11.000 -2.486 
204650 -60.483 -91.906 3657.600 403.555 -18.000 3.450 205154 -24.835 -69.907 2133.600 254.241 -11.000 -2.486 
204655 -59.557 -97.684 3627.120 389.242 -18.000 1. 955 205159 -24.372 -69.555 2133.600 251.520 -11.000 -2.668 
204659 -58.742 -91.332 3657.600 389.242 -18.000 1.955 205204 -23.909 -69.092 2133.600 239.686 -11.000 -3.433 
204704 -57.928 -96.869 3657.600 392.791 -18.000 2.321 205208 -23.446 ·68.981 2103.120 245.182 -10.200 -2.282 
204708 -57.002 -96.629 3657.600 389.151 -18.000 1.946 205213 -22.872 -68.740 2133.600 245.5U -11.000 -3.061 
204713 -56.205 -96.295 3657.600 368.127 -18.000 -0.151 205218 -22.280 -68.981 21.33.600 246.110 -11.000 -3.018 
204718 -55.502 -95.943 3657.600 355.431 -18.000 -1.361 205222 -21.811 -68.851 2133.600 210.009 -11.000 -5.191 
20472:1 -54.687 -95.59:1 3657.600 342.497 -18.000 -2.550 205227 -21.483 -68.981 2133.600 209.981 -11.000 -5.193 
204727 -54.002 -95.240 3657.600 355.722 -18.000 -1.334 205231 -21.021 -69.444 2133.600 179.564 -11.000 -6.753 
204731 -53.187 -94.906 3657.600 349.8111 -18.000 -1.876 205236 -20.780 -69.555 2133.600 210.228 -11.000 -5.17!1 
204736 -52.502 -94.443 3657.600 352.027 -18.000 -1.678 205240 -20.428 -70.018 2133.600 154.6U -11.000 -7.851 
2onu -51.798 -94.092 3657.600 328.194 -18.000 -3.813 205245 -20.311 -70.240 2133.600 174.838 -11.000 -6. ,4 
204745 -51.113 -93.851 3657.600 321.572 -18.000 -4.380 205250 -20.095 -70.592 2133.600 131.241 -11.000 -8.731 
204150 -50.409 -93.518 3627.120 319.241 -18.000 -4.577 205254 -19.965 -70.833 2133.600 140.526 -11.000 -8.399 
204154 -49.724 -93.166 3627.120 329.659 -18.000 -3.686 205259 -19.743 -71.055 :1133.600 143.244 -11.000 -8.297 
204159 -49.020 -92.814 36:17.Uo 314.775 -18.000 -4.950 205304 -19.502 -71.407 2133.600 163.278 -11.000 -7.489 
204804 -48.446 -92.462 3627.120 313.765 -18.000 -5.033 205308 -19.280 -71.759 2133.600 175.788 -11.000 -6.!130 
204808 -n. 742 -92.129 3627.120 297.763 -18.000 -6.322 205313 -19.039 -72.092 2133.600 161.818 -11.000 -7.551 
204813 ·41.168 -91.777 3627.120 306.830 -18.000 -5.600 205317 -18.817 -72.333 2133.600 176.822 -11.000 -6.882 
204817 -46.705 -91.203 3627.120 303.144 -18.000 -5.896 205322 -18.576 -72. 7!16 2133.600 164.312 -11.000 -7.444 
204822 -46.243 -90.610 3627.120 309.774 -18.000 -5.361 205327 -18.354 -73.018 2133.600 176.875 -11.000 -6.819 
204827 -46.020 -89.925 3596.640 297.922 -15.900 -4.210 205331 -18.113 -73.370 2133.600 149.561 -11.000 -8.054 
204831 -45.557 -89.462 3566.160 296.953 -15.900 -4.286 205336 -17.891 -73.610 2133.600 163.231 -11.000 -7.491 
204836 -'5.317 -88.758 3535.680 284.142 -15.900 -5.266 205340 -17.650 -73.944 2133.600 164.325 -11.000 -7.443 
204841 -44.743 -88.536 3505.200 320.704 -15.900 -2.354 205345 -17.428 -74.296 2133.600 178.170 -11.000 -6.819 
204845 -44.631 -87.610 3444.240 322.809 -15.900 -2.175 205350 -17.187 -74.6\17 2133.600 169.717 -11.000 -7.206 
204850 -44.391 -86.907 3413.760 326.210 -15.900 -1.884 205354 -17.187 -74.999 2103.120 158.422 -10.200 -6.894 
204854 -43.928 -86.444 3383.280 301.323 -15.900 -3.941 205359 -17.076 -75.333 2103.120 165.558 -10.200 -6.590 
204859 -43.465 -85.870 3352.800 286.892 -u.5oo -3.659 205403 -16.965 -75.796 2072.640 165.643 -10.200 -6.586 
204904 -43.002 -85.407 3322.320 298.724 -14.500 -2.7t7 205408 -16.!165 -76.147 2072.640 150.867 -10.200 -7.202 
204908 -42.428 -84.944 3261.360 287.050 -14.500 -3.647 205413 -16.!165 -76.388 2042.160 133.240 -10.200 -7.162 
204913 -41.965 -84.481 3230.880 289.061 -u.5oo -3.495 205411 -16.854 -76.?21 2042.160 155.7U -10.200 -7.005 
204911 -41.502 -84.018 3200.400 289.060 -u.5oo -3.495 205422 -16.613 -77.184 2011.680 155.801 -10.200" -7.003 
204922 -41.039 ·83.444 3200.400 305.466 -u.5oo -2.210 205426 -16.613 -77.425 U81.200 150.484 -10.200 -7.217 
204927 -40.687 -82.740 3169.920 299.717 -14.500 -2.664 205431 -16.391 -77.647 1950.720 160.374 -10.200 -6.812 
204931 -40.113 -82.518 3139.440 297.527 -14.500 -2.841 205436 -16.039 -78.110 1!150.720 173.422 -10.200 -6.239 
20t936 '-39.650 -81.944 3108.960 281.27!1 -13.000 -2.579 205440 -15.7!18 -78.351 1920.240 113.574 -10.200 -6.232 
204941 -39.187 -81.481 3078.480 286.810 -13.000 ·2.166 205445 -15.576 -78.573 1889.760 151.584 -10.200 -7.174 
204945 -38.724 -81.018 3048.000 289.060 -13.000 -1.995 205449 -15.224 -78.814 11159.280 163.322 -9.300 -5.781 
204950 -38.150 -80.555 3017.520 278.712 -13.000 -2.769 205454 -15.002 -19.166 1828.800 117.542 -9.300 -5.148 
204954 -37.798 -80.092 2956.560 297.979 -13.000 -2.077 205459 -14.650 -7!1.388 1798.320 116.441 -9.300 -5.200 
204959 -37.224 -19.629 2926.080 276.461 -13.000 -2.933 205503 -14.409 -79.740 1798.320 163.051 -9.300 -5.7!18 
205004 -36:761 -19.166 2865.120 286.652 -12.700 -1.877 205508 -14.187 -79.962 1767.840 164.481 -!1.300 -5.736 
205008 -36.298 -78.703 2834.640 288.827 -12.700 -1.713 205512 -13.941 -80.314 1137.360 163.552 -9.300 -5.777 
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IIIDIHSS XDTX YD'l'X ALT(Jn) SMSPD(I<t) TSND(C) TTOT(C) 204750 -:n.l69 -1!0.888 3261.360 316.110 -14.500 -1.339 
204250 -80.390 -104.388 3992.880 -99.900 -99.900 -99.900 204754 -32.465 -80.425 3261.360 316.831 -14.500 -t.27f 
204255 -79.575 -104.036 3931.920 -99.900 -99.9QO -99.900 204759 -31.891 -80.092 3230.880 318.880 -14.500 -1.107 
204259 -78.761 -103.703 3901.440 378.976 -19. BOO -0.883 204804 -31.428 -79.499 3230.880 305.218 -14.500 -2.230 
204304 -77.835 -103.573 3840.480 395.337 -18.000 2.585 204808 -30.743 -79.166 3200.400 308.799 -14.500 -1.941 
204309 -76.909 -103.240 3810.000 387.787 -18.000 1.806 204813 -30.150 -7B.BU 3169.920 306.749 -14.500 -:01.107 
204313 -76.22« -102.777 3779.520 373.160 -18.000 0. 340 204817 -29.576 -78.351 3139.440 :Z9:Z.100 -14.500 -3.:Z6:Z 
204318 -75.409 -102.536 3718.560 366.526 -18.000 -0.306 204822 -29.113 -77.888 3108.960 303.371 -13.000 -0.878 
204322 -74.594 -102.073 3688.080 381.229 -18.000 1.142 204827 -28.428 -77.536 3108.960 296.378 -13.000 -1.431 
204327 -73.668 -101.962 3657.600 386.774 -18.000 1.703 204831 -27.835 -77.184 3078.480 284.731 -13.000 -2.32:01 
204332 -72.872 -101.610 3657.600 371.301 -18.000 0.158 204836 -27.372 -76.851 3048.000 270.689 -13.000 -3.349 
204336 -72.057 -101.388 3627 .llO 371.948 -18.000 0.222 204841 -26.909 -76.388 3017.520 275.423 -13.000 -3.009 
204341 -71.242 -100.925 3627.120 365.529 -18.000 -0.402 204845 -26.335 -75.925 3017.520 291.5to -13.000 -1.805 
204346 -70.427 -100.795 3627.120 365.427 -18.000 -0.412 204850 -25.761 -75.573 2987 .Oto 289.287 -13.000 -1.978 
204350 -69.742 -100.332 3627.120 354.932 -18.000 -1.408 204854 -25.298 -75.110 2956.560 269.363 -13.000 -3.444 
204355 -68.927 -99.999 3657.600 341.167 -18.000 -2.670 204859 -24.835 -74.759 :01926.080 :0154.903 -13.000 -4.4U 
204359 -68.242 -99.758 3657.600 335.303 -18.000 -3.192 204904 -24.372 -74.407 2895.600 :0156.187 -13.000 -4.356 
204404 -67.539 -99.406 3657.600 337.998 -18.000 -2.953 204908 -23.798 -74.073 2865.120 271.371 -U.700 -3.000 
204409 -66.724 -99.073 3657.600 349.184 -18.000 -1.941 204913 -23.206 -73.721 2834.640 283.371 -u. 100 ~2.124 
204413 -65.927 -98.943 3657.600 348.227 -18.000 -2.029 204917 -22.743 -73.259 2773.680 277.69:01 -12.700 -2.543 
204418 -65.224 -98.610 3657.600 346.524 -18.000 -2.184 204922 -22.169 -73.018 2743.200 282.427 -12.700 -2.194 
204422 -64.409 -98.258 3627.120 335.338 -18.000 -3.189 204927 -21.706 -72.444 2112.720 271.939 -12.700 -2.960 
204427 -63.724 -98.018 3627.120 344.450 -18.000 -2.373 204931 -21.354 -71.981 2682.240 279.935 -U.700 -2.379 
204432 -62.909 -97.795 3657.600 341.811 -18.000 -2.612 204936 -20.669 -71.870 2621.280 265.945 -11.500 -2.185 
204436 -62.094 -97.555 3657.600 346.675 -18.000 -2.171 204941 -20.095 -71.629 2590.800 273.347 -11.500 -1.659 
204441 -61.409 -97.221 3657.600 338.709 -18.000 -.2. 890 204945 -19.502 -71.407 2560.320 258.369 -11.500 -2.708 
204445 -60.705 -96.869 3657.600 321.100 -18.000 -4.420 204950 -18.928 -71.407 2529.840 251.525 -11.500 -3.167 
204450 -60.020 -96.629 3657.600 335.521 -18.000 -3.173 204954 -18.354 -71.407 2468.880 225.991 -11.500 -4.773 
204455 -59.205 -96.295 3657.600 333.001 -18.000 -3.395 204959 -17.891 -71. CO? 2438.400 :0132.142 -11.500 -C.C02 
204459 -58.520 -95.943 3657.600 341.728 -18.000 -2.619 205004 -17.317 -71.629 2407.920 :0124.633 -11.500 -4.854 
204504 -57.816 -95.592 3657.600 335.825 -18.000 -3.146 205008 -16.854 -11.870 2377.440 231.730 -11.500 -4.427 
204508 -57.002 -95.481 3657.600 342.174 -18.000 -2.579 205013 -16.391 -72.092 2377.440 205.990 -11.500 -5.911 
204513 -56.205 -95.240 3657.600 347.005 -18.000 -2.UO 205017 -16.039 -72.333 2346.960 204.160 -11.000 -5.510 
204518 -55.391 -95.129 3657.600 359.110 -18.000 -1.015 205022 -15.687 -72.684 2346.960 190.794 -11.000 -6.205 
204522 -54.687 -94.555 3657.600 357.717 -18.000 -1.146 205027 -15.335 -72.907 2346.960 211.t29 -11.000 -5.1U 
204527 -53.891 -94.443 3657.600 360.536 -18.000 -0.880 205031 -14.872 -73.259 2346.960 183.98:01 -11.000 -6.542 
204531 -53.428 -93.740 3657.600 341.192 -18.000 -2.667 205036 -14.650 -73.481 2316.480 196.668 -11.000 -5.906 
204536 -52.724 -93.388 3657.600 37t.118 -18.000 0.435 2050410 -14.298 -73.833 2286.000 165.650 -11.000 -7.381 
204541 -51.687 -93.388 3657.600 359.394 -18.000 -0.988 205045 -13.947 -73.944 2255.520 180.021 -11.000 -6.732 
204545 -50.983 -93.166 3657.600 359.468 -18.000 -0.981 205050 -13.724 -74.n6 2225.040 180.021 -11.000 -6.732 
204550 -50.298 -92.81C 3657.600 329.689 -18.000 -3.684 205054 -13.372 -74.647 2225.040 196.174 -11.000 -5.931 
204555 -49.483 -92.592 3657.600 3Jt.2U -18.000 -3.286 205059 -13.261 -75.110 2194.560 188.479 -11.000 -6.321 
204559 -48.798 -92.240 3657.600 344.633 -18.000 -2.357 205103 -13.150 -75.462 2164.080 154.520 -11.000 -7.855 
204604 -48.094 -91.777 3657.600 336.530 -18.000 -3.083 205108 -13.021 -75.684 2164.080 154.635 -11.000 -7.851 
204608 -n.4o9 -91.425 3657.600 346.902 -18.000 -2.150 205113 -12.909 -76.147 2133.600 162.330 -11.000 -7.529 
204613 -46.705 -90.962 3657.600 341.800 -18.000 -2.613 205117 -12.687 -76.499 2103.120 177.814 -10.200 -6.036 
204618 -46.020 -90.499 3657.600 339.226 -18.000 -2.844 205122 -12.558 -76.851 2072.640 160.187 -1o.:zoo -6~UO 
204622 -15.428 -90.036 3657.600 357.357 -18.000 -1.180 205127 -12.cn -77.184 2042.160 153.533 -10.200 -7.095 
204627 -44.743 -89.351 3657.600 347.264 -18.000 -2.117 205131 -12.335 -77.536 2011.680 154.922 -10.200 -7.03J 
204631 -44.168 -88.888 3657.600 357.631 -18.000 -1.154 205136 -12.224 -77.888 1981.200 158.168 -10.200 -6.905 
204636 -43.465 -88.425 3627.120 337.059 -18.000 -3.037 205140 -12.095 -78.240 1981.:0100 155.768 -10.200 -7.004 
204641 -42.891 -87.832 3627.120 351.848 -18.000 -1.695 205145 -11.984 -78.573 1950.720 153.465 -10.200 -7.098 
204645 -42.187 -87.369 3596.640 339.435 -15.900 -0.725 205149 -11.872 -78.925 1920.:0140 152.708 -10.200 -7.129 
204650 -41.613 -86.907 3566.160 344.554 -15.900 -0.264 205154 -11.761 -79.277 1889.760 170.993 -10.200 -6.349 
204655 -40.798 -86.573 3535.680 342.315 -15.900 -0.466 205159 -11.632 -79.740 1859.:0180 171.774 -9.300 -5.091 
204659 -co.22c -85.981 3505.200 354.931 -15.900 0.692 205203 -11.410 -8o.on 1859.280 161.743 -9.300 -5.854 
204704 -39.539 -85.518 3474.720 352.051 -15.900 0.424 205:0108 -11.298 -80.314 1828.800 131.607 -9.300 -'7.019 
204708 -38.835 -85.055 3474.'720 339.678 -15.900 -0.703 205213 -11.169 -80.555 1798.320 145.344 -9.300 -6.518 
204713 -38.261 -84.592 3444.:0140 341.851 -15.900 -0.508 205217 -10.706 -80.'77'7 1767.840 16'7.079 -9.300 -5.123 
204718 -37.557 -84.129 3444.240 324.981 -15.900 -1.990 205222 -10.372 -81.018 1'737.360 182.599 -9.300 -4.908 
204722 -36.983 -83.666 3413.760 33~.490 -15.900 -1.076 205226 -10.021 -81.129 1706.880 181.032 -9.300 -4.984 
204727 -36.409 -83.092 3383.280 335.692 -15.900 -1.058 205231 -9.558 -81.351 1676.400 177.175 -9.300 -5.165 
204731 -35.706 -82.629 3352.800 342.393 -14.500 0.941 205236 -9.206 -81.481 1645.920 174.865 -9.300 -5.273 
204736 -35.020 -82.217 3322.320 355.782 -14.500 2.172 205240 -8.854 -81.592 1645.920 172.671 -9.300 -5.373 
204741 -34.317 -81.703 3291.840 329.838 -14.500 -0.171 205245 -8.391 -81.703 1615.440 164.978 -9.000 -5.415 
204745 -33.743 -81.351 3291.840 325.395 -14.500 -0.554 205249 -8.169 -81.944 1584.960 181.245 -9.000 -4.f73 
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HHMMSS XD1'X YDTX ALT(IIII SffSPO(ktl TSNO(CI 'M'OT(CI 204455 -H.187 -84.258 30f8.000 287.075 -u.ooo -3.115 
203955 -112.594 -98.610 3657.600 -99.900 -99.900 -99.900 204459 ·38.613 -83.795 3017.520 291.935 -u.ooo -1.775 
203960 -82.131 -97.795 3657.600 -99.900 -99.900 -99.900 204504 -39.020 -83.444 2956.560 283.591 -13.000 -2.407 
204004 -81.779 -96.869 3657.600 383.330 -18.000 1. 354 204508 -37.557 -8).092 2926.0BO 2B1.333 -13.000 -2.575 
204009 -Bl. 075 -96.518 3657.600 371.281 -18.000 0.156 204513 -37.094 -82.5111 2865.120 271.929 -12.700 -2.961 
204014 -80.279 -96.166 3657.600 335.593 -18.000 -3.166 204518 -36.520 -82.277 2804.160 2B3.404 -12.700 -2.121 
204018 -79.575 -95.943 3657.600 327.041 -18.000 -3.913 204522 -35.946 -81.944 2773.680 287.711 -12.700 -1.797 
204023 -7B.B90 -95.703 3657.600 325.716 -lB.OOO -4.027 204527 -35.4B3 -81.351 2712.720 292.256 -12.700 -1.450 
204027 -78.187 -95.240 3657.600 331.825 -1B.OOO -2.969 204531 -35.020 -80.888 26B2.240 289.125 -12.700 -1.690 
204032 -77.312 -95.369 3657.600 345.285 -1B.OOO -2.297 204536 -34.557 -80.425 2651.760 276.667 -12.700 -2.618 
204037 -76.576 -95.369 3657.600 327 .llO -18.000 -3.905 204541 -33.983 -80.092 2590.800 281.526 -11.500 -1.061 
204041 -75.872 -95.4B1 3657.600 325.881 -18.000 -4.013 204545 -33.391 -79.740 2560.320 295.225 -11.500 -0.020 
204046 -75.057 -95.481 3657.600 329.216 -18.000 -3.125 204550 -32.928 -79.166 2499.360 291.7B4 -11.500 -0.286 
204050 -74.261 -95.592 3657.600 316.040 -1B.OOO -4.845 204555 -32.465 -78.703 2468.880 289.709 -11.500 -0.445 
204055 -73.669 -95.369 3657.600 316.884 -18.000 -4.714 204559 -31.891 -7B.351 2407.920 290.642 -11.500 -1.127 
204059 -12.872 -95.481 3657.600 320.223 -1B.OOO -4.494 204604 -31.317 -71.999 2377.440 292.640 -11.500 -0.979 
204104 -72.057 -95.703 3657.600 352.594 -19.000 -1.626 204609 -30.954 -77.536 2316.480 282.639 -11.000 -0.47B 
204109 -71.242 -95.943 3657.600 333.597 -19.000 -3.343 204613 -30.290 -71.184 2296.000 266.230 -11.000 -1.665 
204113 -70.557 -95.943 3657.600 315.155 -19.000 -4.918 204618 -29.917 -76.851 2255.520 280.131 -11.000 -0.664 
204118 -69.853 -95.832 3657.600 314.441 -1B.OOO -4.971 204622 -29.224 -76.388 2194.560 281. BOB -11.000 -0.540 
204123 -69.039 -96.055 3657.600 299.624 -1B.OOO -6.176 204627 -2B.539 -76.388 2164.080 2B6.095 -11.000 -0.220 
204127 -68.576 -95.703 3657.600 361.504 -18.000 -0.797 204631 -27.965 -76.258 2164.080 263.693 -11.000 -1.842 
204132 -67.539 -96.166 3657.600 340.902 -18.000 -2.693 204636 -27.312 -76.388 2133.600 240.609 -11.000 -3.375 
204136 -66.853 -96.295 3657.600 373.871 -18.000 0.410 204641 -26.909 -76.147 2133.600 274.238 -11.000 -1.095 
204141 -66.039 -96.295 3657.600 312.155 -18.000 -5.166 204645 -26.224 -76.610 2133.600 257.656 -11.000 -2.256 
204146 -65.335 -96.406 3657.600 347.941 -18.000 -2.055 204650 -25.761 -76.721 2103.120 269.979 . -10.200 -0.600 
204150 -64.409 -96.629 3657.600 330.889 -18.000 -3.579 204655 -25.187 -76.962 2072.640 220.606 -10.200 -3.790 
204155 -63.724 -96.518 3657.600 332.899 -18.000 -3.404 204659 -24.724 -71.073 2042.160 243.711 -10.200 -2.377 
204159 -63.020 -96.629 3657.600 293.297 -18.000 -6.670 204704 -24.132 -77.314 1981.200 230.095 -10.200 -3.227 
204204 -62.335 -96.629 3657.600 310.154 -18.000 -5.330 204708 -23.669 -77.536 1950.720 231.499 -10.200 -3.141 
204209 -61.520 -96.629 3627.120 326.241 -18.000 -3.982 204713 -23.206 -77.647 1920.240 208.937 -10.200 -4.450 
204213 -60.705 -96.758 3657.600 349.069 -18.000 -1.951 204717 -22.743 -77.777 1889.760 223.332 -10.200 -3.631 
204218 -59.909 -96.518 3657.600 33B. 227 -18.000 -2.933 204722 -22.169 -77.999 1859.280 228.386 -9.300 -2.430 
204222 -59.205 -96.295 3657.600 325.676 -18.000 -4.030 204727 -21.706 -78.240 1828.800 227.843 -9.300 -2.463 
204227 -58.631 -95.832 3657.600 336.129 -18.000 -3.119 204731 -21.243 -78.351 1798.320 2:U.260 -9.300 -2.852 
204232 -57.705 -95.832 3657.600 337.124 -18.000 -3.031 204736 -20.780 -78.703 1798.320 :U2.944 -9.300 -3.328 
204236 -57.002 -95.592 3657.600 349.711 -18.000 -1.892 204740 -20.317 -78.703 1767.840 218.232 -9.300 -3.027 
204241 -56.205 -95.369 3657.600 341.765 -18.000 -2.616 204745 -19.854 -78.925 1737.360 203.287 -9.300 -3.857 
204246 -55.391 -95.129 3657.600 347.844 -18.000 -2.064 204750 -19.391 -78.925 1706.880 217.229 -9.300 -3.085 
204250 -54.687 -94.777 3627.120 336.559 -18.000 -3.081 204754 -18.817 -78.925 1676.400 209.972 -9.300 -3.493 
204255 -54.002 -94.443 3627.120 321.419 -18.000 -4.393 204759 -18.354 -78.925 1645.920 225.78t -9.300 -2.586 
204259 -53.298 -94.203 3627.120 312.030 -18.000 -5.176 204804 -17.780 -78.925 1584.960 21l.584 -9.000 -2.992 
204304 -52.613 -93.981 3627.120 317.867 -18.000 -4.692 204808 -17.317 ·78.8U 1554.480 212.278 -9.000 -3.065 
204309 -51.909 -93.629 3657.600 315.398 -18.000 -4.898 204813 -16.854 -78.814 1524.000 196.690 -9.000 -3.905 
204313 -51.224 -93.388 3657.600 315.632 -18.000 -4.879 204817 -16.391 ·78.814 1463.040 213.121 -9.000 -3.018 
204318 -50.520 -93.166 3627.120 313.112 -18.000 -5.087 204822 -15.798 -78.814 1432.560 216.167 -9.000 -2.845 
204322 -49.835 -92.814 3657.600 297.502 -18.000 -6.343 204827 -15.335 ·78.703 1402.080 231.606 -9.000 -1.935 
204327 -49.261 -92.592 3657.600 314.510 -18.000 -4.972 204831 -14.761 -78.8U 1371.600 215.290 -7.600 -1.495 
204332 -48.557 -92.129 3657.600 286.245 -18.000 -7.208 204836 -14.298 ·78.703 1341.120 213.549 -7.600 -1.594 
204336 -48.094 -91.777 3657.600 314.127 -18.000 -5.003 204840 -13.835 -78.703 1310.640 229.399 -7.600 -0.669 
204341 -47.520 -91.203 3657.600 276.990 -18.000 -7.895 204845 -13.150 -78.703 1280.160 212.878 -7.600 -1.631 
204346 -47.057 -90.851 3627.120 300.991 -18.000 -6.068 204850 -12.798 -78.703 1249.680 228.552 -1.600 -o. 120 
204350 -46.483 -90.388 3596.640 290.057 -15.900 -4.819 204854 -12.224 -78.703 1219.200 198.196 -1.600 -2.426 
204355 -45.891 -89.925 3596.640 300.68t -15.900 -3.992 204859 -11.761 -78.573 1188.720 231.033 -7.600 -0.570 
204359 -45.428 -89.462 3566.160 300.506 -15.900 -4.006 204903 -11.169 -78.573 1158.240 :U5.471 -7.600 -1.485 
204404 -44.854 -88.999 3505.200 291.702 -15.900 -4.693 204908 -10.706 -78.573 1127.760 230.127 -7.600 -0.625 
204409 -44.280 -88.647 3474.720 291.702 -15.900 -4.693 204913 -10.132 -78.573 1127.760 227.368 -7.600 -0.791 
204413 -43.817 -88.184 3444.240 282.473 -15.900 -5.391 204917 -9.558 -78.462 1097.280 212.705 -6.300 -0.341 
204418 -43.243 -87.832 3383.280 301.740 -15.900 -3.908 204922 -9.206 -78.C62 1066.800 210.1115 -6.300 -0.446 
204422 -42.650 -87.258 3352.800 296.061 -u.5oo -2.955 204926 -8.632 -78.C62 1066.800 195.400 -6.300 -1.271 
204427 -42.076 -87.036 JJ22 .320 307.340 -14.500 -2.059. 204931 -8.169 -78.462 1036.320 210.463 -6.300 -O.t66 
204432 -41.613 -86.444 3261.360 273.566 -14.500 -4.643 204936 -7.706 -78.351 1036.320 212.214 -6.300 -0.368 
204436 -41.150 -86.110 3230.880 292.989 -14.500 -3.194 204940 -7.132 -78.351 1036.320 212.214 -6.300 -0.368 
204441 -40.687 -85.518 3169.920 280.372 -14.500 -4.146 204945 -6.669 -78.351 1005.840 213.558 -6.300 -0.293 
204445 -40.113 -85.184 3139.440 292.256 -14.500 -3.250 204949 -6.206 -78.240 1005.840 197.995 -6.300 -1.137 
204450 -39.650 -84.721 3108.960 276.508 -13.000 -2.930 204954 -5.743 -78.240 975.360 204.714 -6.300 -0.780 



(obk 2(.. 
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lfHMMSS XDTX YDTX ALTiml SMSPD(ktl TSND(CJ TTOT(CI 204304 -8.854 -81.592 1158.240 213.572 -7.600 -1.581 
203804 -40.465 -83.44C 3322.320 -99.900 -!1!1. 900 -99.900 204308 -8.280 -81.592 1158.2CO 196.030 -7.600 -2.539 
203809 -39.872 -82.981 3261.360 -99.900 -99.900 -99.900 204313 -7.928 -81.592 1127.760 211.U5 -7.600 -1.711 
203814 -39.187 -82.518 3200.400 335.096 -14.500 0.290 204318 -7.35C -81.481 1097.280 197.248 -6.300 -1.176 
203818 -38.613 -81.9U 3139.440 347 .05C -14·. 500 1.36C 204322 -6.891 -81. tal 1066.800 201.705 -6.300 -0.9U 
203823 -38.020 -81.351 3108.960 324.507 -13.000 0.870 204327 -6.539 -81.351 10]6.320 200.232 -6.300 -1.019 
203827 -37.446 -81.018 3048.000 338.310 -13.000 2.075 204331 -5.965 -81.351 1036.320 185.C98 -6.300 -1.768 
203832 -36.872 -80.314 2987.040 338.914 -13.000 2.129 204336 -5.613 -81.240 l005.BCO 212.526 -6.300 -0.351 
203837 -36.169 -79.851 2926.080 351.355 -13.000 3.260 204340 -5.039 -81.240 975.360 184.174 -6.300 -1.832 
203841 -35.706 -79.277 2865.120 349.338 -12.700 3. 374 204345 -4.687 -81.129 944.880 207.397 -6.300 -0.635 
203846 -35.020 -78.703 2804.160 325.496 -12.700 1. 254 204350 -4.224 -80.888 944.880 197.271 -6.300 -1.17C 
203850 -34.446 -78.351 2743.200 335.344 -12.700 2.112 204354 -3.761 -80.666 9U.400 218.703 -6.300 0.000 
203855 -33.854 -77.777 2712.720 325.420 -12.700 1.248 204359 -3.539 -80.203 9U.400 213.742 -6.300 -0.283 
203860 -33.280 -77.184 2651.760 334.650 -12.700 2.050 204403 -3.187 -79.851 914.400 201.553 -6.300 -0.9C9 
203904 -32.706 -76.721 2590.800 348.918 -11.500 4.535 204408 -2.965 -79.499 914.400 201.129 -6.300 -0.972 
203909 -32.002 -76.147 2529.840 325.459 -11.500 2.451 204413 -2.724 -79.036 914.400 187.426 -6.300 -1.673 
203914 -31.428 -75.796 2499.360 335.967 -11.500 3.367 204417 -2.502 -78.703 9U.400 188.864 -6.300 -1.602 
203918 -30.854 -75.221 2468.880 3U.67t -11.500 1. 294 204422 -2.261 -78.351 914.400 187.040 -6.300 -1.692 
203923 -30.280 -74.759 2438.400 325.008 -11.500 2.413 204427 -1.910 -77.999 914.400 202.995 -6.300 -0.873 
203927 -29.687 -U.296 2407.920 316.769 -11.500 . 1. 716 204431 -1.687 -77.536 9U.400 211.542 -6.300 -0.406 
203932 -29.002 -73.9U 2377 .. 440 308.495 -11.500 1.035 204436 -1.336 -77.184 914.400 197.862 -6.300 -1.144 
203936 -28.428 -73.610 2346.960 316.293 -11.000 2.116 204440 -1.113 -76.851 914.400 198.907 -6.300 -1.089 
203941 -27.613 -73.481 2316.480 313.912 -11.000 1.979 204445 -0.873 -76.388 914.400 188.922 -6.300 -1.599 
203946 -26.909 ·-73. 259 2316.480 299.271 -11.000 0.796 204450 -0.650 -76.036 914.400 202.722 -6.300 -o. 8117 
203950 -26.ll5 -73.259 2286.000 281.172 -11.000 -0.587 204454 -0.299 -75.684 914.400 201.249 -6.300 -0.966 
203955 -25.650 -73.370 2255.520 262.123 -11.000 -1.950 204459 -0.058 -75.221 914.400 201.149 -6.300 ·O.t71 
203960 -25.058 -73.481 2255.520 268.967 -11.000 -1.472 204503 0.164 -74.870 914.400 199.208 -6.300 -1.073 
204004 -24.<183 -73.721 2225.040 238.427 -11.000 -3.513 204508 0.516 -74.536 914.400 185.875 -6.300 -1.749 
204009 -24.020 -73.721 2225.040 259.680 -11.000 -2.118 204513 0. 739 -74.184 914.400 187.U3 -6.300 -1.614 
204014 -23.335 -74.073 2225.040 244.282 -11.000 -3.140 204517 0.979 -73.833 914.400 190.035 -6.300 -1.5U 
204018 -22.872 -74.296 2194.560 269.245 -11.000 -1.452 204522 1.201 -73.370 914.400 190.035 -6.300 -1.544 
204023 .:22.280 -74.536 2194.560 245.426 -11.000 -3.067 204526 1.553 -73.147 914.400 203.277 -6.300 -0.158 
204027 -21.706 -U.647 2194.560 240.023 -11.000 -3.412 204531 1. 794 -72.684 914.400 191.089 -6.300 -1.491 
204032 -21.243 -74.759 2164.080 221.779 -11.000 -4.522 204536 2.016 -72.333 914.400 192.527 -6.300 -1.U8 
204037 -20.780 -74.999 2164.080 206.571 -11.000 -5.380 204540 2.257 -71.981 914.400 186.045 -6.300 -1.741 
204041 -20.317 -75.110 2164.080 228.209 -11.000 -4.141 204545 2.590 -71.629 914.400 195.060 -6.300 -1.289 
204046 -19.743 -75.333 2164.080 208.967 -11.000 -5.249 204550 2.720 -71.166 914.400 201.316 -6.300 -0.962 
204050 -19.391 -75.462 2164.080 208.967 -11.000 -5.249 204554 3.053 -70.833 914.400 193.250 -6.300 -1.381 
204055 -18.928 -75.573 2103.120 187.329 -10.200 -5.578 204559 3.294 -70.481 914.400 197.996 -6.300 -1.137 
204059 -18.465 -75.684 2072.640 185.528 -10.200 -5.666 204603 3.516 -70.018 914.400 191.740 -6.300 -1.458 
204104 -18.113 -75.796 2042.160 191.861 -10.200 -5.352 204608 3.757 -69.666 914.400 202.995 -6.300 -0.873 
20U09 -17.650 -76.036 2011.680 181.308 ·10.200 -5.870 204613 4.109 -69.314 U4.400 180.080 -6.300 -2.029 
204113 -17.317 -76.258 1950.720 190.354 -10.200 -5.428 204617 4.220 -68.981 914.400 188.627 .-6.300 -1.6U 
204118 -16.965 -76.499 1920.240 175.449 -10.200 -6.146 204622 4.572 -68.629 914.400 192.385 -6.300 -1.425 
204122 -16.613 -76.721 1889.760 179.082 ·10.200 -5.976 204626 4.794 -68.166 914.400 214.514 -6.300 -0.239 
204127 -16.261 -76.962 1828.800 185.945 -9.300 -4.746 204631 5.146 -67.814 883.920 197.864 -6.300 -1.143 
204132 -15.928 -77.314 1798.320 173.536 -9.300 -5.334 204635 5.257 -67.462 853.440 204.301 -4.700 0.197 
20U36 -15.687 -77.536 1737.360 173.434 -9.300 -5.338 204640 5.609 -66.999 822.960 189.034 -4.700 0.007 
204141 -15.335 -77.777 1706.880 163.040 -9.300 -5.799 204645 5.831 -66.666 792.480 197.138 -4.700 0.419 
204145 -15.002 -77.999 1676.400 176.987 -9.300 -5.174 204649 6.072 -66.314 762.000 185.5to -4.700 -0.166 
204150 -14.761 -78.351 1645.920 187.040 -9.300 -4.692 204654 6.424 -65.962 731.520 187.831 -4.700 -0.053 
204155 -14.409 -78.703 1615.UO 195.813 -9.000 -4.452 204659 6.646 -65.610 701.040 185.690 -4.700 -0.158 
204159 -14.076 -78.925 1584.960 185.711 -9.000 -4.457 204703 6.887 -65.277 701.040 175.606 -4.700 -0.638 
204204 -13.835 -79.277 1554.480 160.853 -9.000 -5.592 204708 7.109 -64.925 670.560 175.739 -4.700 -0.632 
204208 -13.613 -79.499 1524.000 279.752 -9.000 1.308 204712 7.350 -64.573 640.080 176.341 -4.700 -0.604 
204213 -12.687 -80.3U 1493.520 219.614 -9.000 -2.648 204717 7.572 -64.222 640.080 175.739 -4.700 -0.632 
204218 -12.687 -80.314 1432.560 198.364 -9.000 -3.817 204722 7.813 -63.888 609.600 163.018 -5.700 -2.200 
204222 -12.558 -80.425 1402.080 69.450 -9.000 -8.365 204726 8.035 -63.648 579.120 164.454 -5.700 -2.138 
204227 -12.335 -80.666 1371.600 139.642 -7.600 -5.032 204731 8.275. -63.296 579.120 154.926 -5.700 -2.539 
204231 -11.984 -81.018 13U.UO 196.167 -7.600 -2.532 204735 8.387 -62.962 548.640 157.0641 -5.700 -2.451 
204236 -11.521 -81.351 1310.640 238.612 -7.600 -0.101 204740 1.609 -62.722 518.160 157.167 -5.700 -2.447 
204241 -10.947 -81.592 1280.160 183.781 -7.600 -3.151 2047U 8.850 -62.370 518.160 151.967 -5.700 -2.658 
204245 -10.835 -81.592 1249.680 188.365 -7.600 -2.927 204749 9.072 -62.148 487.680 14:1.248 -5.700 -3.035 
204250 -10.243 -81.703 1249.680 165.860 -7.600 -3.977 204754 9.201 -61.907 487.680 138.519 -5.700 -3.173 
204255 -9.780 -81.703 1219.200 217.774 -7.600 -1.354 204758 9.U4 -61.573 457.200 143.254 -5.700 -2.991 
204259 -9.317 -81.592 1188.720 197.998 -7.600 -2.437 204803 9.664 -61.333 426.720 156.756 -5.700 -2.464 
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