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ANNUAL DATA AND VERIFICATION TABULATION
EASTERN NORTH PACIFIC TROPICAL STORMS AND HURRICANES 1985

I. INTRODUCTIOI:

This is the seventh repert of an annual series covering eastern North Pacific
tropical cyclone activity. Data are provided by the National Weather Service, the
National Barth Satellite Service Field Station - San Francisco, California, and the
Chief, Aerial Reconnaissance Coordination, all Hurricanes (CARCAH), Miami, Florida.

II. OBJECTIVE FORECAST TECHNIQUES

Tropical cyclone prediction models used by Eastern Pacific Hurricane Center
(EPHC) forecasters include:

1. EPHC?77 (Leftwich and Neumann, 1977). A statistical-synoptic model.
2. EPHC81 (Leftwich, 1981). A statistical-dynamic model.

3. EPCLIPER (Neumann, 1982). A simulated analog model based on persistence
and climatology.

4, EPANALOG (Jarrell, Mauck, and.Renard, 1975). An analog model.
5. SANBAR (Sanders and Burpee, 1968). A filtered barotropic model.

In addition to the above mbdels, forecasters also make use of NMC analyses
and prognoses. -

III. VERIFICATION

) Verification statistics for the 1985 season are shown in Table 1. The forecast
displacement error is the vector difference between the forecast displacement and
the actual displacement computed from operational advisory positions. Depressions
are not verified.

IV. DATA SUMMARIES

A summary of the 1985 eastern North Pacific tropical cyclone statistics is
given in Table 2. Best-track, operational positions, and position errors are given
in Tables 3,24,

U. S. Air Force reconnaissance aircraft flew into two of the eastern North
Pacific tropical cyclones during the 1985 season. Three flights were made, all
-during the month of September, while cyclones were three to four hundred nautical
miles west-southwest of the tip of Baja California. The first flight, with one
penetration, was made into Hurricane Sandra on 12 September by aircraft returning
from standby reconnaissance in Hawaii. The second and third flights were made into
Hurricane Terry on 21 and 22 September, with two penetrations of the cyclone each day.

Even as satellite imagery continues to improve and is one of the more important

tools used by tropical forecasters, aircraft reconnaissance and ship reports are
invaluable in providing comparative observations.

-
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TABLE

1

1985 FORECAST ERRORS*
FORECAST PERICD
24 HR 48 HR 72 HR
EPHC FORECASTERS  167(90)/3L46 293(158) /291 417(225) /224
EPANALCG 161(87) /321 293(158) /275 411(222) /209
EPHC?77 163(88) /317 274(148) /272 374(202) /206
CLIPER 163(88) /323 293(158) /276 Lo2(217) /210
EPHC81 161(87) /144 315(170)/115 Li7(241) /88

* Average error in kilometers (nautical miles)/number of cases.

TABLE

2

Summary of Eastern North Pacific Tropical Cyclones of 1985
(Includes only those cyclones that reached hurricane HU or tropical storm TS)

NO.  NAME CLASS  DATES MAX(KTS) DAMAGE DEATHS
($MILLION)
1 Andres TS 5-12 Jun 60 Unknown Unknown
2 Blanco HU 6-16 Jun 105 " n
3 Carlos TS 7=-10 Jun 3 " "
L Dolores HU 26 Jun -~ 5 Jul 100 " 1
5 Enrique s 27 Jun - 1 Jul 35 n "
6 Fefa TS 2-6 Jul 60 " "
7 Guillermo s 7-12 Jul 50 " "
8  Hilda TS 18-20 Jul 35 " "
9 Jimena HU 20-29 Jul 115 " "
10 Ignacio TS 21-22 Jul 60 " "
M Kevin TS 29 Jul - 6 Aug 55 " 1"
12 Linda TS 29 Jul - L4 aug 45 " "
13 Marty HU 6-13 Aug 65 " "
14 Nora pis! 19-23 Aug Lo 1 1
15 Olaf HU 22-31 Aug 75 " 1]
16 Pauline HU 7 Aug - 5 Sep 75 " "
17 Rick HU 1-9 Sep 125 n "
18 Sandra HU 5-17 Sep 110 " "
19 Terry HU 15-24 Sep 110 " 1
20 Vivian s 18-21 Sep 35 " 9
21 Waldo HU 7-9 Oct 90 " 1
22 Xina HU 25 Oct - 5 Nov 100 i 1"
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£ OPERATIONAL  POSITION P4 HOUR FORECAST A9 HOUR FORECAST 72 HOUR FORECAST
o DATE/TIME  BEST TRACK  POSTTION FRROR ERFEOR ERROR ERROR
(BT - LATe 1ONB.- ——LET o DONBe __ (NJHT.)  LAT. LONG.  (NWMT)  LAT. LOWG. (ML) LAT, LDNE, (N.MI.)

& 00 0.0 0.0 6.0 00 0.0 0.0 . 0.0 0. 0.0 0.0 0. 00 0.0 0,
& 50b 9.0 0.8 0.0 0.0 0.0 0.0 0.0 O 0.0 0.0 9. 0.0 0.0 0,
& T12 0.0 0.0 0.0 0.0 0.0 00 00 0. 6.0 0.0 O 0.0 0,0 @,

& 518 15.7 100.1 15,72 1003 110 16,5 103.9 84, 17.3 104,70 262, . 17.9 17,5 339,
6 600 1640 1047 16,0 101,05 11,5 17.0 105,32 7%, 8.0 108,86 741, .0 Ul.a 380,
& 605 16,3 103,90 16:1 10,2 44,3 17.3 1054 132, 13.4 10841 299, 174 U0E 387
& 612 1604 10441 16,0 103.8 18,3 17,2 107.3 14%, 18.0 110.5 7R 18.8 113.7  E5,
5 618 16,7 1053 16,6 1054 8.3 15.8 109.5 28. 7.0 1130 182, 01 1185 152,
& 700 169 1065 17,0 W65 &0 18.0 110.8 33, 185 1142 270, 18.7 1.0 2%,
& 704 172 1084 7.4 107.7  20.% 8.7 1120 2%, M0 6D 357 0,7 185 330,
& 77 17,0 10%.8  17.4 1098 34,0 1844 11541 283, 9.4 1195 A04, 0.3 1T E56,
$ 718 16,6 10,9 144 UL2 7.2 16:.0 1141 193, 17.0 1360 370 8.1 123.4 219.
& 800 6.0 115,80 16,8 1IR.5 50,3 163 1160 180, 16,3 11B.4 121, 163 1186 24,
6 806 15.2 112.4 5.0 11L% 313 &0 0.0 0. 0.0 0.0 0 0.0 0 0.
4 812 14.5 112,80 141 1131 29.4 0.0 0.0 0. 0.0 0.0 g, 06 0.0 0.
& 318 4.4 113.3 1.0 1d5 139 12,6 1183 121 1.9 11975 143, 14,8 1221 211
& 900 159 1139 14,0 1140 3 140 1172 al, 14,3 1204 134, 14,6 127,724,
& 904 13.8 114,5 142 1148 189 151 1170 87, 162 117.4 232, 17,7 1323 iR
6 912 14.0 1152 4.0 153 5.8 14,1 117.9 147, .6 12006 354, 155 123.8 0,
5 918 4.3 1150 144 1160 6.0 1%.2 18,7 132, 153 121.4 49, 1.5 1937 0.
(/' o 41000 152 17,0 150 U7.6 0 13.0 153 119.8 139, 15,2 1224 240, 13,3 124.% .
o 61004 15,5 118.3  15.2 U8.3  21.4 139 1207 73, 15,8 135.5 D 15.6 128.9 1R
- 61012 1544 11%.8 e 11%.% 214 1.2 1352 e 1A 12845 0, 13.6 131.7 0.
B 51018 15.3 130, 15,2 1214 150 14,8 12514 I8, 4.8 1394 D 15.0 133.8 g,
51100 15,3 1224 15,3 137 5.8 15,7 125,64 8. 16,0 130.2 . 16,3 133.8 Be
51194 1%.4 1233 153 1233 &0 15.6 197.8 0. 5.6 132.4 0. 15.4 137.0 O,
61140 1.5 124,37 1%.4 1049 353 15,3 130.0 0, 154 134.4 0. 15»" 138.8 D
41118 15.6 125.4 15.3 135.7 250 15,3 130.2 0. 154 1351 0. 157 140.2 9.
£1200 157 1765 15,8 1265 440 182 130,46 9. 165 132.1 0. 15‘6 136.9 8,
51204 15.8 127.7 6.0 0.0 0.0 0.0 0.0 2, 09 0.0 O 0.0 0.0 2.
61217 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0, G.0° 0.0 &, 0.0 0 .
41218 0.0 0.0 8.6 0.0 0.4 6.0 0.0 0. 0.0 0.0 O 0.0 0.0 9.
MEAN VECTOR FRRORS (N.HI) ne. 247, ' 77
HUMBER OF CASES 20 ‘ 14 12
\\/

TABLE 3
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OPERATIONAL  POSITION 24 HOUR FORECAST 48 HOUR FORECABT 72 HOUR FORECAST
BATE/TIHE  HEST TRACK POSITION ERROR ERROR ERROR ERROR
(GMT)  L&T.  LONG, LAT. 10HB. (NMT.)  LAT. LONG. (NJMD)  LAT. LONG. (N.MX.) LAT. LONG. (NJHTO)
& 600 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
b 606 0.0 0.0 0.0 0.0 040 0.0 0.0 0, 0.0 0.0 0. 0.0 0.0 0.
& 412 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 .
6 418 19,2 92.8 10,0, 72.0 48,3 1.t 97,3 141, 1.7 100.3 121, 12,3 103.8 145,
& 700 10,3 %35 1.5 93.0 3L 11,5 970 83, 12.2 100,32 b4, 17.6 104.0 124,
6 704 10.6 941 10,5 93,7 241 1.2 %6.8 A8, tt.8 00,4 72, 12,3 104.0 109,
6 71D 10,8 94,8 . 10,46 944 26,3 11.0 92,2 87, 11.4 100.0 318, 1.8 102.8 132,
§ 718 1.2 75,7 111 9249 449 12,3 98.3 34, 13.3 101,9 19, - 13.8 1054 70,
& BOO 1.6 %46 17 9546 §8a 12,8 99.4 1. 13,9 103,31 b1, 14,3 1067 107,
4 805 12,0 97.6 12,0 967 541 13.5 100.5 30. 14,7 105.2 1583, 158 110,10 385
& 812 12,2 984 12,8 97,6 SR 12,5 101.4 39, 149 105.2 114 16,0 109.2 159,
4 818 12,7 994 12,7 9.7 51.8 13,9 102§ &0, 151 106.4 125, 17.0 110.0 185
6 900 12.2 100.5 13,1 996 533 14,3 103.3 82, 15.4 1057 A7, 163 110.4 1624
5 906 13,1 1012 13,0 100,53 410 13.5 104.4 94, 14.0 107.8 142, 4.6 112,10 281,
6 912 13.7 1018 13,7 100.8 583 13,6 103.3 21, 140 10,0 9 14,7 109.3 48,
& 918 13.4 102,44 13,4 1016 4641 4.4 1045 17. 159 107.5 17. 14,7 1110 104,
51000 17,7 103.0 13,4 10,1 54 14,2 104.8 49 146 107.5 Al 15.0 110.1 A8,
81004 13,9 103,7 137 1028 53.4 141 105.4 68 14,8 108.3 63, 134 111.8 50,
61017 14,72 1045 13,9 103,05 4244 14.7 105.8 634 1%.4 108,5 23, 147 112 AL,
51018 14.6 1053 146 104,33 57.4 15.9 107.2 LN 17,0 110.3 73, 17:9 1134 112,
61109 150 106,0  15.0 105,0  57.3 16,5 107.9 7 17.5 1.1 114, 17,9 1145 24,
61106 15.3 1047 15,2 W57 5.4 16:4 108.4 94, 17.4 111.1 70, 18.1 132 101,
61112 1.4 07,5 155 104,85 574 14:5 109,5 75 17,3 112.2 74, 17.9 114.9 77
61118 15.5 108,2 15,3 107.2 5744 15.8 110.2 37 14,2 113.2 3. 14:8 114.3 11,
51200 15,7 108.7 15,3 107.8 51,7 15.3 107.8 142, 15,3 113.0 83, 165 114.7 49,
61204 15.4 10%.3 15,2 107,32 115.7 15.4 109,315, 15.4 113.2 U3, 142 U446 117,
61212 15,4 109.% 154 10R.9 586 15.9 114 A8, 164 313,46 105, 17.3 1163 184,
41218 157 110.6 15,8 109.6 575 15.3 1122 24, 17,2 114.8 100, 18.3 uz.2 209
51300 15.9 153 158 10,2 633 16,2 1130 LLN 165 115.7 105, 17,3 4% 155,
51304 16:.0 1121 152 1.1 574 té. 1 114.9 32 16,4 118.3 32, 17.3 120.4 . 8%,
61312 16,2 12,8 16, 11149 5.8 16:6 115:0 24, 17,2 117.8 98, i8.4 120.5 1M,
61318 14,3 13,7 14,2 112,46 A%.2 16,7 1157 Ab, 17,3 118.4 122, 18,2 12141 119,
£1400 16,5 1146 16,5 137 514 17.2 117.2 it 18.0 120.2 7% 19,9 1734 04
61404 166 155 166 1147 457 17,0 118.3 13, 17.3 122.1 17 17.5 125.8 0.
61217 16,7 1144 16,7 1154 522 17,3 118.8 A2 18.0 1721 A8, 18.8 126.0 &,
61418 168 17,4 14,8 1155 5144 17,4 120.2 18 17,7 123.4 50, 18.5 128.4 0,
51500 16,9 BG5S 16,8 175 G728 17,0 121.5 18, 17.2 124.8 0. 17,2 128.0 th
61504 17,0 119.5 16,9 118,55 57.5 17.2 122.2 18, 17,5 125.6 0. 17,8 122.0 0.
61512 17,1 1204 174 319,05 G1.4 17.5 123.4 71, 18.1 127.2 0. 18.8 120.7 0,
61518 17,1 121.4 17,0 120,53 51.8 17,2 1242 75 17,5 127.5 0. 18.1 130.9 0.
61600 17,0 1224 17.1 121,2  §1.4 17.4 124.4 0. 17.6 177,46 0, 18.8 130.7 G
b1806 12,2 122.7 17,0 121.9 4441 17.3 124.9 0. 0.0 0.0 0, 17.8 130.5 0.
61412 17,2 1233 172 1222 &9 17,2 113.9 e 0.0 0.0 . 0.0 0.0 ()
&1518 17,2 1238 17,2 122,% 5144 17,2 1246 0. 0.0 0.0 0, 0.0 0.0 0
MEAN VECTOR FRRORS (N.MI) 54, 80, 120,
NUHEER OF CASES 37 33 29

TABLE 4



F.'ARLOSDQOOQOQO

OPERATIONA.  POSITION 74 HOUR FORECAST AB HOUR FORECAST 72 HOUR FORECAST
DATE/TINE  REST TRACK POSITION ERROR ERROR ERROR ERROR
{(GHTY  LAT. 1ONG.  LAT. LONG. (MH1,)  LAT, LONG. (MDY LAT. LONG. (M.HI.)  LAT. LOWG. OLMTL)

& 700 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 00 00 6. 8.0 0.0 0.
& 706 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 6.0 0.0 0. 0,0 0.0 8.
& 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0.
4§ 718 8.7 119.0 8.7 1190 0.0 7.1 1714 3. 2.5 1235 182, . 10,0 126.0 0.
4 800 8.8 119.5 8.7 1%L 40 #.9 121.5 4. .4 1247 274, 10.0 126.0 0.
& 806 8.7 11%.9 8.8 119.9 4.0 9.3 122.0 hah 10.0. 24,6 210, 10,5 127,46 1
6 812 8.7 120.3 8.7 120.3 0.0 8.7 121.% 5. 8.7 123.7 194, 8.8 1253 0.
5 818 B.é 120.7 8.4 1210 17.8 8.3 1245 231 2.0 129.0 0. 0.0 0.0 0,
6 900 8.5 120.% 8.5 1M.5 355 RS 124,123 9.1 1263 0, 8.0 0.0 0.
b 904 8.4 1210 8.3 12,6 3b.1 8.6 122,84 84, 7.0 1236 0, 0.0 0.0 0.
& 912 8.3 120.8 8.5 1210 16,9 8.6 121.3 724 8.7 122.0 G, 8.8 123.0 0.
& 718 8.4 12006 8.5 t20.46 4.0 9.0 121.0 0. 9.2 122.0 0, 0.0 0.0 0,
51000 8.8 120.5 ° 8.9 120,01 244 9.5 119.7 0. 10,0 1203 0, 10.1 1.7 0.

610056 2,3 120,53 9.0 1212 45.2 10.1 1224 0. 0.0 0.0 -0 0.0 0.0 0.
41012 9.8 120.4 7.5 120,5 19,0 11.7 1213 0. 0.0 0.0 0. 6.0 0.0 0.
51018 11,0 120.0 0.0 0.0 0.0 0.0 0.0 0. 8.0 0.0 0. 0.0 0.0 0.
MEAN VELTOR ERRORS (N.HD) n . 79, 215, 0.

NUMBER OF CASES 8 4 0

TABLE 5



ROLORES

OPERATIONAL. - PDRITION 24 HOUR FORECAST

AR HOUR FORECAST

72 HOUR FORECAST

DATE/TIME  BEST TRACK POSITION ERROR ' ERRDR ERROR ERROR
(GMTY  LAT.  LONG. . LAT. LONG, (NHI.)  LAT. LONG. (N.MI)  LAT, LONG. (NoMT.)  LAT. LONG. (N.1O)
62600 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
52606 b6 1025 2.7 1025 6.0 10,3 106.5 12, 1Lt 110.3 7%, 12,0 14,0 138,
62612 9.7 303.5 9.7 1035 0.0 10,2 107.3 12 10,7 111.2 B85, 115 1157 210,
62618 2.8 1043 9.8 1045 11.7 10,3 108.4 7% 0.9 1126 137, 1.7 1725 24,
62700 7.9 105,14 7.9 105.4 9.4 10,4 109.4 80, 1.1 13,5 181, 12,0 117,50 210,
63704 10,1 105.% 10,1 105.5 34.9 10.7 110.5 8%, 1.5 114.2 - 148, 124 17,5 225,
&27%% 10.3 1067 10,2 107.5 47,0 10.6 111.6 109, 11.4 1155 214, 10 119.8 . 240,
42718 10.% 107.5 10.3 107.4 5.8 1,2 110.8 120, 1.9 1145 222, 13,5 184 11,
62800 10.9 108.4  10.8 108.3 8.3 11.5% 112.1 138, 12,6 159 200, 13.7. 19,7 227,
62805 1.5 1094 . 10,8 109.0 47.9 1.6 12,2 193 12,6 1155 59, 135 19,3 207,
62812 2,2 110,5  10.5 110.0 54,0 12,5 113.3 197, 137 1169 209, 146 1204 295,
62818 13.0- 11,7 13,0 w7 0.0 14,7 116.6 7, 15.8 120.4 30, 16,4 124,411,
42900 13.4 12,8 0 137 112.8 6.0 16,3 114.8 b7, 17.4  120.7 70, 18,0 175,0 142,
62906 14,3 114,043 1140 00 14.3 118.8 ia. 17.6 123.4 Im 185 127,00 144,
42912 14,7 152 15.0 115,5 24.8 16.4 120.4 G2 17,2 125,32 87. 17,7 129.3 18D
62918 151 164 151 6.4 0.0 16.3 121.0 23, 17.6 1265 103, 17,9 128.9 190,
£3000 159 1172.4 0 155 U746 11,3 16,8 122,2 24, 17,6 1265 - 128, 18,0 130.8 204,
63006 157 Uss 157 Udé 5.6 16,7 123.0 9. 17,7 1272.0 150, 18,3 13,2 223,
63012 1.0 194 160 1946 0.0 17.0 1237 68, 17.8 127.7 194, 18,3 1319 252,
63018 16,4 120.7 16,3 120.6 8.2 17,0 124.5 U4, 7.5 1283 247, 17:8 132.4 304,
7 100 14,8 120,816, 1.8 6.0 18,2 1264 104, 19,5 129.5 169 20,3 1331 194,
7 104 17,3 122.8 17,5 122.8 0.0 19,0 126,6 125, 1%.9 130.0 191, 20,7 133.4 293,
7 112 181 1241 18,1 1240 5.5 20,4 1728.3 G4, M. 1333 7. 214 137.8 19%.
7 118 8.7 125,23 18.8 125.2 8.1 2.4 130.0 M, 44 13A07 18, 23.0 138.4 118,
7 200 19.9 1.5 199 1265 000 3.1 1315.2 M3, 24,8 1345 ML, 26T 1307 a7l
7 204 20,3 122.9  20.8 127.7 210 23.% 132.9 132, 24.3 1342 e 4.8 1394 12,
7 12 208 129.7 MW7 1293 6.0 21,4 1348 57, 2.4 139.8 253, 0.0 0.0 0,
7 218 260 130.5 - 21,0 1306 5.5 2.0 135.9 83, 245 140,22 M8 .0 1444 440,
7 300 2.4 18314 2.3 1318 124 L 132 13 2.6 1M.3 777, .46 1453 0,
7 306 1.8 132.8 21,7 3.8 40 2.7 136.9 90, 235 14L,2 246, 247 1453 0.
731 22 133460 22,0 1340 4.9 23,3 1387 144, 24,3 143,30 FAA. 24,9 14841 0.
7 318 22,3 1344 22,5 1345 3.5 3.8 1374 43, 246 140,7 221, W1 14504 0.
7 400 3.0 3175.0 3.0 135,00 0.0 240 137.6 8. 24.6 1400 0, 24,2 1415 0,
7 404 3.4 1356 236 13546 1240 5.9 138.7 81, 0.0 0.0 0. 0.0 0.0 0.
7 M2 73.8 1362 240 1362 120 26,0 1391 %6, 6.0 0.0 0. 0.0 0.0 0,
7 418 24,2 136,86 28,2 1367 5.5 24 1390 12t 0.0 0.0 0. 0.0 0.0 .
7 500 2.9 132,00 25,0 137.0 4.0 7.9 1379 0. 0.0 0.0 0, 0.0 0.0 0.
7 504 Wb 23 5.7 37,40 841 2.3 138.3 0. 0.0 0.0 0. 0.0 0.0 0,
7 512 6.4 137,84 28,7 1375 18.8 0.1 13641 0. 0.0 0.0 0, 0.0 0.0 0.
7 518 26,9 137.6 262 137,83 5.3 23,5 1345 0. 0.0 0.0 0. 0.0 0.0 0,

HEAN VECTOR FRRORS (M.MI1) a5, 161, 209,

NIHERER OF CABES 35 3 26

TABLE 6



N

ENRIGQUE

DFERATIONAL.  POSITION 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
DATE/TIME  REST TRACK POSTTION ERRDR ERROR ERROR FFROF
{BHT) LAT,  LONR, LAT. 1ONG. (N.HI.)  LAT. LONG. (NGBI)  LAT. LONG, (N.HI.)  LAT. LONG, (LT
SIFG0 0.8 00 0.0 0.0 0.0 G0 0.0 0. 0.0 0.0 0. 0.0 0.0 G,
H7704 7.8 123.8 .5 124.0 21,5 9.7 1280 84, 10,1 131.8 180, 10.3 135.4  2E%,
IF1F 10.0 137 .6 1230 79,7 10,0 129,90 91, 0.7 132.3 0 126, 113 13441 192,
62718 10.3 123,35 7.5 1260  5h.2 7.8 129.6 | 137, 10,1 133.1 200, 15:.5 1347 211
62800 16.7 126.4 10,2 1243 322 10,9 139.3 104, 10,9 131,37 244, 10,8 1334 35,
52806 11,0 127.3 1.0 137.4 5.8 13,2 1311 48, 12.8 135.9 78, 131 133.3 76,
42812 1.5 1282 113 1283 12,0 17,2 1346 54 %7 1350 173, 12,7 1387 0,
£2818 11,9 1339 12,0 1790 40 13,1 1330 %, 13,8 134.9 25, 14:4  141.0 0,
52500 12,9 1399 13,4 129.8 18,9 14,1 133.8 70, 14,4 134.2 103, 14.9 139§ G
43204 5.4 1349 130 1310 0.0 14,5 134,% 25, 14,6 13%.2 34, 14,4 143,40 2
43712 13.2 132,90 3.6 1319 13,3 134 155.9 6hs 13.4 140,08 0. 13,7 144,40 &
42715 13,4 1330 134 1346 26,2 14:5 134:4 31, 152 140.2 O 155 143.8 0.
&3000 13.8 1349 14,0 1340 12,0 13,3 138,2 afls 16:4 142,46 0. 17,0 1344 s
83004 14,0 1350 141 1350 6.0 14,5 139,2 31 14,7 143.9 04 14,7 1455 0.
43017 14,0 134,67 14,5 13440 30,0 15,4 139.9 O 15,9 143.8 0. 0.0 0.0 ¢,
23018 14,1 135.9 14,0 1365 241 140 140,09 D4 14.2 14440 0. 14.7 148,72 G
7160 14.7 137.R 14,7 1379 G.e 14,7 1414 Qs 15.0 145,14 0, 16,0 1484 9,
7 105 14,3 138.7 14.3 1387 0.0 14,7 1420 0. 14,9 145.0 D 153 148,90 0y
7113 14,4 139.5 0.0 0.0 0.0 14,8 1433 0, 150 147.0 R 156 149.9 0
7 118 3.0 8.4 0.4 0.0 0.0 0.0 0.0 0. 0.0 0.0 0. 0,0 0.0 e
MEAN UFCTOR ERRORS (M.HIY &5 135, 208,
NUMRER 0OF CASES i3 7 3

TABLE 7



FEFAssesssras

58 WOUR FORECAGT

. DPERATTONAL FOSTTTON 48 HOUR FORECAST 72 HOUR FORFUAST
BATE/TIME  ®EST TRAECK FOSTTIIN ERROR ERROR ERRAOR ERROR
{GHTS LAT.  LONG, LAT.  LONG, (LHT0)  LAT, LONG,  (NJHMTY  LAT. LONG.  (N.MI.) LAT. LOMG,  (MLHTD
700 0.0 0.0 0.0 0.0 0.0 0,9 0.8 £ 0.0 0.0 0. 0,0 0.0 G,
7 206 0.0 0.0 00 0.0 0.0 0.0 9.0 0y 9.0 0.0 0y 8.0 0.0 (N
783 14,8 102.7 15,0 101,00  47.5 14.4 105,32 88, 0.0 1070 117, Y 0.0 s
7 218 151 103.2 146 103.4  37.5 155 108.4 171, 17.0 11254 |2, 20,0 115.8 229,
7300 15.5 104.4 15,4 1045 &2 1A.6 109.0 176, 1726 1350 R65 19,0 117.1 EWUR
7 306 14,2 105.4 15.8 185,37  2%.3 175 109,4 197, 19.0 113.5 05, 20,3 117.7 249,
7312 7.0 108,35 16,7 W& 7 2.2 8.4 1108 3L 17,0 114.8 208, 20,7 1188 304,
7 Ai8 8,1 1073 184 107.2 0.0 W4 1097 ) 3.3 12D 7i. M.5 118.3 102,
7oA 19,3 107.4 19,3 107.8 0.0 2.1 109,48 &l 3.4 113,72 ERN 2357 1174 0
7 404 20,1 108.5 2003 108,23 2941 5.0 1094 355, 0.0 00 0. 0.0 0.0 0,
7 417 .6 1090 21,0 1087 696 5.2 108,20 300, 9.8 00 0 0.0 0,0 {0,
7 418 20,7 109.7 2.0 110,00 17,5 217 1130 45, 22,0 115.%2 171, Td 1188 0.
7500 2.7 110,37 2.2 1103 0.0 A1 13Ea 32, INE 14 0, 2.9 1174 {,
7 04 24 110.% 0 214 1.2 145 2244 1145 83, 234 117.4 R 0.0 0.0 a.
7 5i7 Fl.d 111G 2.4 138 0.4 .7 147 al. G.0 0.0 &, G- 0,0 s
7 514 258 HED A8 122 10 22,5, 114.8 103, 0.0 0.0 0. g0 0.0 0y
7 800 J2.0 0 1132.4 320 1124 6.0 25,8 114.4 8. 4.0 0.0 0. G.0 0.0 &,
7 406 234 1158 22.3 130 135 234 1149 0 0y 6:0 0.0 Oy 0.0 0.0 0.
7 al7 LB OG0 2.4 138 549 3.0 a7 0, 0 0. ] 0.9 G,
7 Al8 23,3 1131 23,7 11341 4.0 G:0 0.0 0. 4.0 0.0 0, 0.0 0.0 i
HEAN VFITOR ERRORE (M.HDD 130, 1RO, pEER
NHMBER AF CASES 14 ] g

TABLE 8



BUILLERHD. v v

_ OFFRATIONAL POSITION 74 HOUR FORECART 48 HOUR FORFCAST 72 HOUR FORECASY
CBATE/TIME  BEST TRACK POSTTION ERROR EREDR ERRDR E
(RMTS 14T, LONG. LAT, 10NG. (M. 67,y PAT. LONG, (WMD) LAT, LONG. (NJEDL)  LAT. LOWE,  (H.HTD

. 135 S X S N
N (4.0 .0 1N

4.0

4.0

el
st
)

0.0 0.0 3.0 4.4
; 0.0 0.0 0.0 0.0
i .—’1: 0*@ G&ﬂ 0&0 G»G

e}
v
D
P
-
o

3
ot
=
i
Fab I
ol
L]
by
.

0
7 0.0 0.0 0.0 s 0.0 0.4 4
778 1% 7R.8 12,2 100,80 12.8 13.7 104,8 28, 14,7 10%.0 333,
7 a0 17,5 10141 Fd 1013 14k 13,7 1043 102, 4.5 1114 30,
7 8 13,0 167.4 12:8 10,7 41.3 13.7 1654 201, 15,8 1094 383,
7 ORYZ 13.8 103.8 132 WiE1 535 14,4 107,46 20, 152 1147 511,
7 RiB 14.4 1031 13.2 04,4 57.4 15.5 108.% 287, 16.5 112.% 443,
7 RGO 15,5 104.4 15.4 1044 &40} 17.4 111.3 248, i85 115.3 335,
7 904 14,7 107.% a7 07,5 24 0.0 1LA A2b. .3 157 774,
7RG 18,7 1093 18:0 107.4 133 FL.E- 1142 1d e 117.4 214,
7 218 19.4 110,58 .1 1163 3. 255 1140 247, 27.7  114.% 414,
F1000 .40 11,9 2.4 1143 &R 74,4 115.3 255 1305 (N
71004 21,5 113.7 3.8 19827 5134 6.1 114.9 27:%  1is.% 3,
71012 FETS I & 23,5 1157 139.9 6,3 118.% 8.4 121,79 3.
71G18 F34 1172 & 1i7.2 8.4 24,3 133.4 Ry 1R &
F1GG 1R 1 1ig.7 5.4 .0 0.0 Ay 0.4 (s
71104 112.% 3.5 120.0  13.3 0.0 0.0 8.0 0.0 8,
Fii1z 1217 TG O 1LGE 134 (R 0.0 0.6 Y s
7ilig 173.8 3.1 133,46 A74:7 .0 0.0 N G.0 N $e

HEAN UECTOR ERRORS (N.HID 217 473, 535,
HIMEER NIF CASER i3 ¥ 3

TABLE 9



HILDA

OFERATIONAL FOSITION 34 HOUR FORECART 41 HOUR FORERAST 72 HOUR FORECAST
RATE/TIME  BEST TRACK . POSITIMN ERROR ERRDR ERRNR ERROR
{GHT) LAT.  LONG. LAT,  LONG. (ML) LAT. LONG. (NLHTD LAT, LONG. (NGHIS)  LAT. LONG, (N.RTS)

71800 17,7 1150 17,5 M2.5 3.3 176 1640 198, 21,5 170.5 237, 234 174, 0,
71805 105 1S 18,5 U295 0.0 2.5 11400 54, 0.0 0.0 04 6.0 0.0 0.
ez 19,5 112.8 19,5 HEE 167 7.9 1159 i1 ho 00 0, 8.0 040 f,
7iR18 0.0 1131 20.6 13,0 8.2 24,7 1142 144, 0.0 0.0 04 0.0 0.0 9,
71900 ALE O UES 21 15 2 5.4 1155 #03 29,2 17.3 0. - .0 0.0 &,
71906 2040 1144 24 139 245 254 11642 203, 270 1194 D, 0.0 0.0 0,
71917 TP DY TL SR P B § 1 T LTS 53 1185 173, 0.0 &, G 040 A
71918 233 157 2.3 1157 0.0 TG 182 0. 0.0 0.0 04 0.0 0.0 0,
73600 LGS IR 1163 1347 21,7 119.0 0, 2.8 1219 Go o 230G 15,4 0.
72004 LETY N S P P B D W B Y 2.3 1307 O F0T 1340 04 00 0.9 o
733 Floig.4 0 2R 1184 0.0 219 1274 0, 2.0 136.4 &, G.0 00 th
730518 0.0 0.0 G0 G0 0.0 0.0 00 0 G:4 0.0 0. 0.0 00 R
HEAN VECTOR FRRORS (M.HMT) 157, 337, s
NIMBER oF CABFR 1 i

TABLE 10



\}IHEN&i#{"#GG'?

48 HOUR FOREDAST 72 HOUR FORECASY
ERRIE

DPERATIONAL
FRSITION

FOSITION
ERROR

74 HOUR FORECASY
ERROR

DATE/TINE  BERT TRACK
T3 T

LONG,

LAT.

[RUEN

{HHT

LAT.

LOuG,

(N M1

LAaTs

L{MG,

o
{NHILY

115 163.7 11.5 103,46 .8 119 108.0 1% 7.5 1096 iRg, 13,7
150 104,58 11.5 104.4 S.8 11,8 1081 14,4 1124.0 150, 13:5
s 145.4 1.4 14053 133 11.5 108.8 1%.0 1i7.0 174, 12
1.8 105,32 11,3 1057 45.0 1.1 1i08.8 1.3 1124 233, 13
18,7 1672 14,9 1047 Abé 12,3 10%.1 12,7 1B 1B, 13.3
B4 3.8 107.7 133 197.3 37,8 13,0 1107 4.0 114,4 143, 15.0
i? 13,4 108,32 12,7 7.8 47,9 13,4 1112 14,5 1i5,4 143, 151
i 139 109,00 14,0 108.% 8.3 154 12,9 14,4 lia.é 224 17:3
ao 14,5 109,78 14,5 W58 130 14,1 113.4 17,3 117,90 120, 18,3
04 1404 110.3 14,7 1106 18,1 15,8 114.1 4.8 115.1 144, 17.5
2 149 1i0.8 i4,% & 38T 15.8 1153 16,8 1193 187, i7.7
g 15.7 1114 i1 2 14,8 14:3 1134 17.3 1144 63 18.:3
15,7 112.0 5.7 15 4.0 i7:1 1147 ig,4 1177 4H, 19,4
160 117.7 140 1127 4.0 17.4 1158 9.6 119.4 a7, 8.5
14.4 1134 is.4 1155 G 17:% 1147 Aé, 8.5 180,48 149, 19:3
i i14.2 15,% 114.3 a2 WA 117.7 Aldy 20.0 121.3 Hia
24T i 115,90 17,3 114,79 g, 18:% 1181 47, 2.7 1713
4304 17 115,48 7.5 1157 &,z 13,8 1i8.% . 17,9 122,72
24317 8.0 11,1 18,0 1A 0.0 1%,3 11%.B 25, 171.% ;
2418 8.5 iia.? 18.3 1157 120 1%:4 119.0 45, 7 o4 o i
FERL 190 1i7.3 7.1 1173 &0 4%, o &1s 1751 E
da 1%.5 117.% i%.4 1i8.0 3.1 43, 3 42 127.4 H
FEN1E 19,9 (18,5 2,0 1iB.5 N4 25, 22 i & 17%4.8
20,2 URZ 20,7 119.1 55 11, 21 i il
Fhea 119,79 2.4 11,0 4.4 37 22 id i
e 2.7 10,7 0.0 e R 12745 i
A3 1) OIS D5 INC I N 53, 22 1375 i
21,4 2 121.7  35.40 115, 2.0 1387 H
2.0 27 4 0,0 78, 24,7 179.5 . 24,9 1L
23 &40 141, 24,4 130.4 N LTI
i 2.4 4,0 154, S KX &y &,
23.7 T3 Al 135.4 s R
7.7 4.0 . 138.4 s g,
23.4 22,2 3. 142.7 G g,
23 161 0, 140.0 D O,
23,7 Ry 2, 0.0 &, Js

L

HUMRER 0

gt o)

TABLE 11




TGHACTD

APERETIONAL  PFOBITION 24 HOUR FORECAST 48 HOUR FORECAST 72 HDUR FORECART
NATE/TIME  BEST TRACK FOSTTTON ERROR ERRNR ERROR ERROR
{GHT) LAT,  LOMG, - LAT, LONG, (MM 1AT. LONG. (NWMTY  LAT. LONG, (N.HIL)  LAT. LORG,  (F.HT)
7200 13,72 134.4 13,7 1344 0.0 13,5 138.9 19, 13,7 1423 0, 13,4 144,85 P
72106 133 135.5 13,1 1355 6.0 13.4 13%.7 8 13.7 144,32 0, 14,5 148,48 0.
73137 13:3 134,35 13.3 1365 0.0 13,5 14441 0y 14,0 144,9 s 14,3 149,57 f,
73118 13,3 137.4 13.3 137.5 5.8 13.5 141,53 0, 13.8 143.4 0y 14,2 1499 0.
7RO 13.4 138.4 134 13%6 0.0 13.6 1431 04 13,9 147.0 6, 14,7 1812 0,
72304 13.0 13%.6 - 13,5 1396 0.0 13.7 1436 0, 13.7 142,48 04 138 1517 0.
73217 0.0 0.0 0.0 0:0 00 G0 0.0 &, 0.0 0.9 G, 0,0 0.0 I
72218 0.0 &0 0.0 0 0.0 8.0 0.0 0. 9.0 0.0 0, 0.0 0.0 &
HEAN VECTIR ERRORS {M.HD 13 04 0.
HUMRBER 0F CARER 2 0 0

TABLE 12



KEVIN

(FERATIONA POSITION 24 HOUR FORECAST 4% HOUR FORECAST
T TR&CK FOSTTION ERRINR ERROR ERRAOR
| DR, LAt 10NG. (NLHMT.3  LAT,  LOBG. (NGBIY - LAT. LiwA.  (RHD)

'_—_g,

13.% 1034 .8 1084 #.0 14,5 105.3 3%, 15,4 {08.4 i 16,5
4.0 103.4 13.4 1033 FAG 14,1 107.3 34, 151 111.5 A 140
1871042 13,7 104,33 30,5 14,4 148.1 iR, 15,8 11%.8 ads 17.4
4.4 105.1 14,2 104,2  FLA 15,7 104,38 113, 16:4 116.2 ., iR:0
14,5 104,0 14,5 104.7 7440 15.é 107.8 113, 17,5 1i1.2 83, R4
146 1D4.8 14.7 107.2 235 157 1113 ke 16,8 1152 156, 1540
4.7 107.8 14,7 1081 174 136 1122 30, 16.7 114,32 196, 150
145 108.1 14.8 10R.7 8.3 154 N3G a8, 16:8 11444 150, 180
157 1097 15,2 109.7 0.0 13,9 113.8 77, 17,1 11747 175, iB.7
15,5 i10.4 1 1140, 18.4 14,7 1154 137, 180 1% 177, 198
157 111.0 5.7 1.7 3% P68 1152 133, 184 8.7 145, i

$ 3 167 1134 71, 18.2 5.7 Fé 1

1R 1159

n
T
-
ot
ot
-

“~J
P
3

i

1

i

1136 2044 8.7 114.8 ¥oi
R0 5R,G 12,7 114.8 8i. 2.4 1
i

i

1

&
by
tg
D)
N
_=

Bte ped jed b Bt

7.0
3

ol et Gk pede e ke
- o -

a

e

pors

s

[543

a

*
b D D
.
5

17,3 113,48 7 3.
& 17:7 1142 78 114,32 g.2 19,7 118.5 14, 21,7 118, 1723, 2
2 A2 1147 B3 114,% 4,0 7.8 7 87, i
8 11544 13:% 1.0 252 ? 138, 13
2 1141 19.4 114,72 158 13%, i
'.. :".dlv:"a"-)" 1?(-:; ‘.“.f} ? 11L1 }."O\\ Z
B 7.4 9.8 1174 0.0 137, RS W
] 113.4 118.4 0.0 103, 17
g 119.3 119,32 0.0 147, i
B Y 1i26:3 A 120,48 0.5 133, i
g .5 1217 26,5 121,% 8.0 7 Ay 21501
2 2.8 1329 20,6 122.0 8.0 5.7 144, 2 X
5 4 26,7 1231 2.7 1330 5.3 1.2 1248 34, 179.5 1468, i
g 41 20/ 124.3 20,6 1243 130 28.0 4h, 131.4 124, i
g5 71,0 125,39 1355 1.7 136.1 1%, 134.7 0, i
q 50 3.3 1384 25,3 1244 9:3 30.8 37 i34.8 R i
8 512 713 1374 2,3 R4 L 131,5 S i34 &y
4 o8 1.4 128.8 A1 1788 150 133.1 KX 137.3 {
8 406 2.5 136,90 1.5 130,40 N 134,7 R 13%.4 {ts s
A A 216 131,12 214 13142 O} 135.% be 140.7 O, O
g 412 #1.5 1335 21,5 1385 0,0 136.8 R 140,23 04 s
A A3 2.5 133.7 21,5 133,48 3.5 0.0 . 0.0 & &y

%, 1RE.
T 3 4
R 24
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OPERGTINNAL  FOBITION 24 HOUR FORFCART 48 HOUR FORFCAST 72 HOUR FORECAST
DATE/TIRE  BREST TRACK PRSTTION ERROR ERROR ERROR ERROR

{GHTY 14T, L.ONG, LAT, 1 DG, (.HT.)  LaT. LOMG, (N.HT)  LAT. LONE, (LML) LAT.  LONG,  LHT

73900 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0, 0.0 0.0 0. 0.0 0.0 0,
72904 G0 0.0 0.0 0,0 0.0 0.0 0.0 0, 0.0 0.0 0. 040 0,0 0.
73943 0.0 0.0 040 0.0 0.0 0.0 0.0 0. 0.0 0,0 04 0.0 0.0 {1s
7718 12,3 123.3 190 1200 77,4 13.0 127.% .58, 13,9 133.5 48, 14,0 13%.4 314,
73000 187 1347 187 1247 0.0 13,4 130.1 13, 14,3 134,14 374 14,4 136.3 330,
73004 130 125,0 13,0 1254 231 141 130,46 53, 14,9 135,1 A3, 194 13%.3 250,
73012 13,7 122.3 13,7 127.3 0,0 14,2 13%.4 8, 14,8 138.5 233, 15,3 144,% 530,
73018 13,3 128.4 13,0 1385 18,9 13:3 133.5 - &7, 13.9 138,46 253, 143 143,7 454,
73100 13.5 129,8 13.6 130.0 13,0 14,2 135.0 a7, 15,1 13%.5 299, 15,5 143,99 345,
73104 136 130.% 14,0 1315 420 150 137.3 188, 16,1 142,83 454, 14,6 148,3 A4
737 13.7 131.8 14,1 1335 44,9 14,8 134.8 127, i5.4 141.1 353, 15,9 145.9 457,
73114 13.9 1328 4.1 1327 13.3 148 134,38 145, 15.7 140.8 217 14.7 144,23 333,
8 160 14:1 1333 14.1 135.5 115 14.4 134.8 145, 14,8 13%.% 204, 14,8 142,% LY
] 106 14:4 133,58 14,5 1341 18,2 155 137.5 144, 165 141.0 214, 17.1 144.8 %9,
8 112 14,7 134,1 15.4 134,7 543 16,7 137,35 141, 17,7 140,40 135, . 16.4 1430 s
§ 1i8 14,9 134,72 5.0 134.3 8.3 14:0 135.0 a0, 742 134.4 112, 13.0 1397 /R
g 200 151 1344 - 15,1 134.4 G,0 157 134.9 101, 14,1 136,60 185, 0.0 00 {
] 204 154 1347 15,2 136.0  21.0 16,0 137,64 21, 16:4 140.0 bt 16.7 143,40 Y
g 217 15,4 1353 155 135,00 18,2 16,3 134.8 70, 17,1 138.% 4, 17,8 141,64 iR
& 218 15.8 135.9 15:7 135.0 8.3 16,4 139.0 37, 17,0 142,1 0 17:3 145.5 0y
§ 300 16.1 134.4 141 134644 0.0 17.0 13%9.5 31, 17.7 147.8 04 0.0 0.0 {1,
8 306 14,3 13%.2 16,3 137.3 8.3 14,6 139.8 49, 0,0 0.0 0, 0.0 0.0 0,
g 312 1.6 137.8 16:5 138.0 12,9 17.0  140.9 "0 17,3 144.2 0, 0.0 0,0 R
8 318 16,7 138.5 16,8 138.5 6.0 17.4 141,72 0. 18.2 144.3 0, 0.0 0.0 04
g 400 172 13990 17,3 1390 0.0 18.1 141.5 0, [N 8.0 0, 20 0,0 .
& 404 17.4 138.7 17,4 13%.6 37 17.%9 141,7 e 18.0. 144,2 0. 18.0 144.7 0.
g 412 0.0 4.0 0.0 0.0 0.0 0.0 0.0 Q. 0.0 o s 0.0 0,0 0,
& 418 0.0 0.0 0.0 0.0 0.0 0.0 0.0 W 0.0 0.0 0. 0.0 0.0 0.
HEAN VECTOR ERRORS (W HID 83, 195, 377,
NUMBER 1F CABES 19 15 i1
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ﬁﬁF‘:TYQ«‘:#O.&OOG

DFERSTIONAL FOSITION 74 HOUR FORECAST Af HOUR FORECAST :
TATE/TINE  REST TRACK iON ERROR ERRMR ERROR ERROR
(GHT) : LONG, LAT,  LONE, (NHT.)  LAT, LOHG. (MTY  LAT. LONG,  H.T.) 0 LAT. LORG, {H.MT.)

8 406 0.0 0.0 5.0 00 0.D 0.0 0.0 0, 0,0 0, 0.8 0,0 b
8 404 0.0 0.0 0.0 0.0 0.0 0.0 00 0, 0.0 0. 0.0 0.
B Al2 i 04 0.0 0.0 0.0 B0 0.0 0. 6.0 0. 0.0 0,
3 418

-
el P 23
=
~l

-
o

0
14.1 10 i08.2 127.0 14,7 111.4 144, 114.4 133, 1178
g 700 14,7 107, 14,3 169,73 111 i%:6 113,53 14%, 117.5 724, 1431
8 706 15,2 108.4 14,6 110,4 119.1 14,2 1145 153 118.5 4%, 199.72
g 77 15,5 10%.4 150 1105 1313 16.1 1is.0 189. 120.2 aléby 174.3
3 718 16:4 110.4 15:4 110,4 0.0 18.2 1143 23, 1183 129, 121.7
& anh 168 111.2 14,7 11,3 12 18,4 115.0 125, 118.8 150, 19,8
8 17.3 1130 173 i3 8.2 17,1 1152 141, 1l4.4 123, 121.7
g 17.3 1157 176 1131 Rs 7 17,0 1ia.8 153, 13G.5 1éds 133,
g 17,3 1i3.3 18 1134 34 167 118.7 S (136.3 1%, i
g 17.4 1137 17,6 1154 24 17,2 115.3 P 118,% 104, i
3 17,3 114,317 1139 32 17,4 1i5.6 a3, 117,4 137,
5 17.6 14,8 17.4 1147 13 77 1170 20, 11%.4 199,
g 17,8 115.5 17.8 U35 0.4 1.3 118.3 0. 121.3 Bb.
g g1 1144 18,1 1144 G40 17,2 1189 i, 133 #3,
i 15.4 1171 174 11a% 110 i 119 % 123 152,
1.7 1179 19,0 117.9 15,8 191,
12,0 118.8 19.3 1184 2.0 20,5 1735 D T
17.4. 119.7 %05 197 A0 ) 133.4 4%, 13%,
19,9 120.5 26,0 1206 8l 1736 &2, 104, 5
0.4 1 : g A0 175,3 434 149, i,
20,9 17 A 1267 AL 357,
.41 5.4 Ad B i &, : i,
2.7 1 174.7 5 1390 144, 2 & 24,4 g 4.
EETER 3 OIE5.7 100 139.7 1940, .7 1558 s 0.4 0.0 it
PETSUN # 124,23 132 13942 1735 0.0 0.8 04 0.1 0.8 s
71 3,8 124.4 2.1 127.1 s 0,0 G.0 o, 0.0 .0 s
24,8 1 g 1357 2.2 129.3 il 333 120G Os IRE 3.0 G
337 FOIRG 4. 129,14 Qs 0 &.0 s 0.0 0,
.7 71374 12040 0,4 (e 0.0 0.4 O Y &
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OFERATIONGL  POSITION 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECART
AATE/TIHE  BEST TRACK POSTTTON ERROR ERRAR ~ ERROR ERROR
(GHT) LAT.  LOMG, LT, 1ONG, (NHTLY LAT,  LONG. (N.MT)  LAT. LONG. (N.HMIL)  LAT. LONG, (M.MT.)

0.0 0y

31‘?00 Os{) . 000 0»0 0&0 O#Q 000 000 O, 000 (1,0 f’oO 0.
81904 0.0 0.0 D0 0.0 0.0 0.0 0.0 0. 0.0 0.0 04 0,0 0.0 0.
Bio1e 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0,
31718 15,7 11,8 15.2 1115 24,7 i6,1 1157 .87,  17.3 119.8 95, 184 12306 207,
52000 15,9 15,8 158 LB &0 17,0 i14.8 &5, 18,7 170.6 98, 19,9 124,4 {55,
82004 16,5 1140 16,2 1140 18,0 17.8 118.3 44, 19.8 1219 A2y 21,7 1354 107,
82012 17.0 H5.3 0 148 1155 18,3 18.8 120.0 Ay, 20,7 173.5 S6. 225 126,37 103,
2018 17.3 1166 17,3 1166 0.0 19,3 120.8 42, 212 1242 A8, 23,3 127.5 0.
82100 75 178 175 1178 0.0 18,3 122,7 hby 18,7 177.6 27, 18,8 1373 0,
A2104 17,8 119,06 17,5 1190  18.0 18.0 173.3 103, 18,8 127.2 234, 20,0 1310 0.
82117 1,0 12001 180 1207 5.5 19,0 124,7 103, 20,0 1¥B.0 210, 214 130.8 0,
82113 18,4 1200 183 1201 4.0 19,7 125.2 103, 21,1 128.4 0. 226 1313 0.
82200 19,0 122,0 19,3 125,771 21 124,2 0 100, 2A5 124.4 O, 29,4 1737 0.
82204 19,8 1232 19,7 123.0 124 2,8 126.3 39, 0.0 0.0 0, 0,0 0.0 0.
82217 20,6 1P404 20,7 1245 8.2 73,7 128,32 25, 0.0 0,0 0. 0.0 0.0 G,
A2218 2.3 1753 214 1754 8.2 24,4 139.5 e 5,0 0,0 0. 0.0 D0 0.
BIAN0 23,1 126.1 R0 1240 8.7 74,2 128.8 0. 750 13,0 0. 0.0 0.0 0.
87306 717,00 22,7 13700 0.0 253 1302 0. 60 0. 0. 0,0 0.0 .
87317 5.5 127.8 235 1378 0.0 0.0 0.0 0. 0.0 0.0 G 0.0 0 0,
22318 0.0 0.0 D0 0.0 0.0 0,0 0.0 04 0.0 0.0 0, 0.0 0.0 0,

HEEN VECTOR FRRORS (NLKI) 714 130, 143,
HIMBER 1F CASES 12 8 : 4
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BANDRAGDOOOOOO

: (FERATIONAL  FOSTTION. 24 HOUR FORFCASY 48 HOUR FORECAST 72 HOUR FORECAST
IATE/TINE  BEST TRACK POSTTION ERROR ERROR ERROR ERROR
(GHT) 1AT.  LONG, LAT, LONG, (M,MI.)  LAT, LONG. (NJHIY  LAT. LONG, (MGMIL)  LAT. LONG, (NGMIL)
g 500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0, 0.0 0.0 £, 0.0 0.0 0.
7 5064 0.0 0.0 0,0 0.0 0.0 2.0 0.0 0. 0.0 0.0 0. 0,0 0.0 0,
g 512 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 6.0 0.0 0. 0.0 0.0 0,
? 518 12,7 95,8 12,0 95.0 Gl 12,0 93.2 180, 12,0 103.0 197, 12.6 107.8 193,
g 400 13,0 97,0 120 %47 4244 12,4 102,9 138, 14,0 107.9 185, 144 112,53 174
9 404 13,4 98.1 12,2 98,2 343 12,8 103.5 106G, 143 107,913, 16,4 111.4 97,
7 612 13.5  99.1 12,5 99,5 44,2 13,9 104.8 94, 15.7 109.0 75 8.2 113.0 197
9 518 13.8 100.1 14.0 100,53 25.8 155 1050 74 17,3 1094 104, 19.6 112,64 227,
g 700 14,1 10141 14,0 101.2 8.3 15.3 105.0 23 17.0 10%9.1 a9, 1.7 112.% 18R,
9 704 14,5 102.1 14,0 102.2 30,5 14:46 106.2 G 159 110.0 27, 17.8 113.7 80,
2 712 14,7 103.1 141 103.7 34,4 14.8 107.3 3% 16,2 111.3 43, 18,7 115.2 124,
7 718 15.1 104.1 1514 1041 0.9 16:6 107.9 73, 18,9 1il.4 181, 2.9 1137 254,
7 80G 15.4 1053 153 105.4 8.3 166 109.7 &0, 18,2 1134 144, 20,5 1147 199,
9 804 15.3 1064 155 1044 0.0 16,5 110.5 b2, 18,0 11441 102, 200 117.4 155,
7 813 15,7 W7.7 157 W77 0,0 16,5 112.6 112, 18,7 114.4 178, 21,0 1194 253,
7 918 15.7 108.7  15.7 108.,8 5.6 16:7 113.3 77, 18.8 117.¢ 167, 21,8 11%2.8 267,
g 900 1%.5 109,35 15.6 10%.6 8.3 15,8 113.2 30, 165 117.1 149, 17,5 1209 324,
9 904 1%.5 10,2 155 10,2 0.0 15,0 112.9 97. 14,9 115.8 226, 15,0 119.3 391,
7 912 13,6 10,9 154 10,9 6.0 14,1 114.3 74, 17,1 117.6 186, 19.0 121.5 284,
9 918 15,9 11,8 1.9 i 0.0 16,0 1158 134, 15.8 120.0 343, 158 124.0 479,
21000 16,2 1123 164 24 842 16,9 11540 70, 17.9 117.9 174, 18,9 120.9 197.
71006 16:6 113.0 146 1131 5ib 18,2 115.2 25, 20,2 114,18 48, 22,5 11840 71,
91012 17,0 13,7 17,2 137 12,0 0.0 115.4 57, 26 1170 78, 25,1 117.3 254,
71018 17,6 114.3 177 14,3 60 19,9 116.0 26, 23,1 1146.9 74, 24,3 117,4 285,
21100 18.0 114,6  1B.0 1146 040 19,9 115.9 12, 22,4 17,0 114, LTS I B S ) Y
71104 18.4 115.0 18,6 1154 5.5 20.8 1163 8, 3.0 1175 129, 25,2 1190 320,
71112 19,2 115.3 17,1 11650 125 21,4 115.7 80, 24,1 1141 28B4, 26,3 115.3 570,
71118 19,7 1156 197 156 0.0 2.1 14,2 106, W0 1168 333, 27.1 1147 3568,
21200 20,2 1140 201 159 84 2.4 117,30 101, 24.8 119,27 263, 276 12T 473,
71206 20,8 116,53 20,9 1164 8.1 23.8 117.8 148, 25,0 119.7 320, 24,8 120.7  G@S.
21212 2.1 117,20 23 117 182 73,0 119.6 R4, 24,4 121.% 203, 26,0 1245 403,
71218 1.4 18,0 21,3 17,9 8.2 2L.7 10 . 223 12441 764 713841 183,
71300 20.6 1187 21,6 RS 112 22.4 1304 28, 23.0 1243 i, 33,3 130.1 209,
21306 21,7 11%.6 21,9 1198 §.6 3.1 12340 89, 234 126,86 1A4. 237 130,20 270,
91312 22,1 120,88 22,0 120,7 8.2 2.6 1257 71, 3.0 130,35 23,3 1347 243,
91318 2.3 100 2.3 124 8.2 23,0 137, 1540 3.0 1339 2453, 227 1379 249,
71400 22,3 123,023,313 56 2.4 1272 g2, 22,5 131.3 138, 327 1347 0.
21404 22,7 123.8 21,3 1239 4.2 2.1 137.8 85, 2.6 13,6 125, 21.8 135.4 0,
71412 22,0 1246 22,2 1247 132 2.0 128.3 108, 22,0 131.B 184,  2L.9 134.5 0,
21414 216 125,40 21,9 1254 180 21,2 128.8 87, W0 132,00 217, 20,9 135.2 0.
71500 21,0 1242 .0 126,10 30,5 20,7 129.8 2. 20,1 132.4 0, 20,8 134.1 0,
91504 2006 1272 20,9 17,0 21.2 19.6 13040 124, 19:4 133.1 0, 2000 1350 ~ 0,
91512 20,1 128,55 20,2 128.7 17,9 17,9 1321 20, 20,2 13640 0. 214 1394 0,
91518 19.%9 129.8 20,1 129.8 12,0 19,9 135.4 0 20.0 138.2 0. 0.0 0.0 0.
21400 19,7 130.%  19.9 130,9 12,0 17,9 136.0 0, 0.0 0.0 0, 0.0 0,0 0.
71406 19.4 132,3  1%.4 1322 13.2 19.4 13740 04 0.0 0.0 0. 0.0 0.0 9.
91412 19.2 133.7  19.4 13346 13.2 19.3 138.9 0. 0.0 0.0 0, 0.0 0.0 0,
71418 18,9 135.2 19,0 135.2 640 18,7 1411 0. 9.0 0.0 0 0.0 0.0 s
HEAN VECTOR ERRORS (NJHI) 81, 1624 275,
NUMBER OF CASES 41 37 3

TABLE 20
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THRTE/TIHE

REST TRACK

OFERATTONAL
FOSITIM

v{UIﬁHG&G&GGQG

FOSITION P4 HOUR FORFCAST
ERRIR ' ERROR

48 HDUR FORECAST

ERRNR

72 HOUR FORFCA

57
ERROR
H

{GHT) LAT,  LIWNG, LAT,  LOHB, (M.MT.)  1AT. LONG., OLHIY  LAT. LOWG. (W.H1,)  LAT. LOWG. (M1
FLROG 0.0 0.0 0.0 0.0 0 0.0 0.0 0, 0.0 0.0 0. 2.6 0.0 0.
71806 133 11447 13.8 117.6 40,0 14,3 120.0 137, 15.3 122.2 331 17.1 12441 330,
#1812 5.8 1174 14,0 117.7 36,7 14,9 114,33 105, 155 152 193, 1A 1135 334,
71818 4.3 117,56 4.3 117:5 0.0 151 1160 1ls, 15,4 114.4 238, 8.1 1183 393,
71800 4,6 11747 15.0 1179 2ba 17,3 118,3 124, 19,8 1iR.4 312, 223 1180 0.
71504 14.8 117.8 14.9 17,8 B.3 16,0 118.4 HE 17.% %4 3L W8 13041 0.
7181y 14,9 117.% 15,1 118 14,7 16,3 1i8.4 78, 17.9 119.4 211, 20.0 170.1 b,
21918 15.0 118:0 1.8 118.0 0.0 15.9 119.2 58, 17,7 118.7 210, 19.4 1189 0.
R200D 15,7 118.2 13 187 00 a2 118.7 57 18.0 119.0 . 26,9 1190 &
72006 15,2 118.4 15.3 1182 130 16:0 120.0 102, 17.2 1334 0. 18.0 1252 0.
2013 151 118.6 15.0 1185 8.3 15,3 1187 574 14,4 119.4 0, 16.2 171.3 G
F01d 15.0 1i8.8 3 NBE 2 1546 1190 85, 166 117.3 0. 18,1 11944 0.
72100 14,8 118.9 4.6 1IBGE 241 15,1 117,79 0, 17.0 118.4 0, 17,0 119.0 s
w2106 144 119.0 14,4 119.0 0.0 14,7 117.4 0, 152 120.3 0. 15.2 121.3 0
Fiiid 14,4 119.9 14,4 1i%.0 0.0 14,4 11B.3 a4, 157 18,7 a, 17.7 119,18 {is
2118 4.3 118.% 14,2 118.8 5.8 0.0 0.4 0. 0.0 0.0 04 D48 0.0 0.
MEAN VECTIR ERRGRE (WMD) 21, a4, LK
1 7 3

MHMBER NF CAZES

TABLE 22



[FFROTIONAL

h}'&ler‘&&otnwi

24 HOUR FORECAST
ERRAR
LAT, LONG.  (H.HDD

45 WK FOF

LAT,

iy 5.0
i 15:8
G 146.8

-
o

R B « LN B
]

b gk i fed fed Befe e
ol

i
y % 7t
{ 19,5
i 2.5
it 2.7
id FEe1
it 331
10 %8 0.0

MEAM UETTOR ERRORS

NIWRER OF CABES

fall

.
e

(¥, 1)

el

"

o]

-

16,0 111.2
14,3 111.3
#1097
2.4 114
2.8 1105
3.5 109.1
24,5 109.5
(R, G:0
G0 08
.0 4,0
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NATE/TTHE

¢(GHTY

HEST TRACK

6T

[RUUEN

OFFRATTONAL
FOSTTION

LAT.

LG,

XINﬁiQOGGGOG&&

FOSITION

ERROR
(NJHT )

24 HOUR FORECAST

LAT,

LONG,

ERRAOR

{(N.MI)

48 HOUR FOREDASBT

LaT.

LONG,

ERROR
(ML HTL)

72 HOUR FORFLAST

LAT.

LG

ERROR
(N HT. 0

102500
103504
102512
16251

4

102400
102404
102612
162418
102700
103704
163713
1079718
103R00
103804
10ZR17
10718
103706
1032306
103917
107914
103000
103004
103637
103018
163100
103106
103137
103118

il
11
11
1

ii

11
i1
11
i1
il
i1
il
i1
i1
i1
il
11
11

100
106
112

ig
200
04
21
28
300
a04
317
318
400
404
412
418
500
D6

11 812

11

HEAN VECTOR ERRUORS (NJMDD
HURBER OF €

dl&

514

0.0
1248
11,8

14h
115
11,5
11:4
11,4
11.3
11,3
1144
11.%
12,3
i3.8
13:2
137
14,3
15,0
157
1447
17,0
1744

747
17,7
17.7
17.4
170
16.4
15.8
150
14,5
14:0
13.5
13:2
12,7
1%.4
173
12:1
i1.7
11,3
1{:}5?
10.5
10:2
10.1
10:0
1040

0.0

0.0

13EH

118,53
19,0
119.4
197

1199

120.7
130,53
130.8
121.1
131,72
131.3
131.4
121.0
1304
130.0
119.4
119.4
119,73
11%.4
118.8
1184
1184
118.6
118.5
118.4
1103
1i8.1
1180
i17:%
117.8
117.8
117.%
118.2
118,4
119.1
11%.4
120.2

0.0

0.0

}

ilié
119
1.7
11,5
113
1i.8
11.5
10:0

0.0

4.0

9.0
113:0
111G
111.5
NG
113.7
115.4
117.1
117.%
118.9
117.8
119.2
11%.4
1199
120,72
120.5
121.5
1218
1317
1312
1215
121.0
120.7
1199
119.3
119.4
119,43
117.7
1190
11844

Q.0

0.0
118.4
118,9
i18.9
1180
118.0
180
117.8
11740
1150
115.4
1165
114.5
11%.2
120.2

9.0

0.0

§:0
295
Do e
JL’S
Y

128
146.,8
0:0
60
8.7
3.7
0.0
4,7
36+5
45,4
38,0
40,3
131,83
2647
0.0
0.0
0.0
47.4
b1:4
50,5
B4
12:0
18.9
&.0
59,4
172.4
1450
146.4
184,5
931
000
0.0
00

14,3
14.4
14.7
16.5
17.4
18.2
20,8
0.1
2.0
17.3
.1
181
18.3
18.1
15.4

0.0

000 :

0.9

0.0
110
1.4
110
124
1.9
11,2
11.6
1.2
it.4
11.2
11.3
114
1001

0.0

TABLE 24

0.0

S FI%

111.8
1114
114,14
114,35
117.5
1193
120.0
120.9
121.4
119.3
11%.8
1201
120.4
120.5
120.%
121,5
121.3
13,0
12140
130.3
119.3
117.3
114.0
118.8
117.4
114.8
117.2

0.0

0.0

0.0

0!0
118.7
1212
1174
118.2
118.1
1179
116.5
115.2
1158
117.0
115.9

Q.

2&
338,
32,
24,
A7
134,

o
0.

144,

{4
Tl

0.0

0.0
113.4

0.0
11742
117,3
122.0
1358
L:ﬂoﬁ
134.7
127.0
120.2
1193
120.5
120.2
119.9
12,6
1211
i19.7
11%.0
170.1
11%.1
1175
115.4
114.0
118.0
115:4
1139
115.7

0.0

0.0

D‘O

0«)0
1194
173.5

0.0
11%.2
118.4
118.3
114.5
1158
114+5

0.0

0.0
173.0
124,64

0.0

0.0

tH

0
3B
D#
147,
140,
111,
324,
344,
0.
aR2.
2010
118,
565

3l

24,

133,

19¢%.
378,
374,
434

407,

0.
406
358,
439,
471.
a4,

OG

0,

0!

C‘b
248,
412,

D&

136
124,

G,

0.

0.

0

G

Oi

0,

O(

Dl‘

04

2hd,
3

{1

{0y
i,
04

389,

25
au



NOAA Technical Memoranda NWS WR: (Continued)

121 Climatological Prediction of Cumulonimbus Clouds in the Vicinity of the Yucca Flat Weather Statjon. R. F. Quiring, June 1977. (PB-271-704/AS)

122 A Methoo for Transforming Temperature Distribution to Normality. Morris S. Webb, Jr., Jume 1977. (PB-271-742/AS)

124 %tat;sticaT)Guidance for Prediction of Eastern North Pacific Tropical Cyclone Motion - Part I. Charles J. Neumann and Preston W. Leftwich, August 1977.
PB-272-661

125 Statistical Guidance on the Prediction of Eastern North Pacific Tropical Cyclone Motion - Part Ii. Preston W. Leftwich and Charles J. Neumann, August

1877.  (PB-273-155/AS) )

127 Development of a Probability Equation for Winter-Type Precipitation Patterns in Great Falls, Montana. Kenneth B, Mielke, February 1978, (PB-281-387/AS)

128 Hand Calculator Program to Compute Parcel Theymal Dynamics. Dan Gudgel, April 1978. (PB-283-080/AS)

129 Fire Whirls, David W. Goens, May 1978. (PB-283-866/AS)

130 Flash-Flood Procedure, Ralph C. Hatch and Gerald Williams, May 1978. (PB-286-014/AS)

131 Automated Fire-Weather Forecasts. Mark A. Mollner and David E. Olsen, September 1978. (PB-289-916/AS)

132 Estimates of the Effects of Terrain Blocking on the Los Angeles WSR-74C Weather Radar. R. G. Pappas, R. Y. Lee, B, W. Finke, October 1978.{PB289767/AS)

133 Spectral Techniques in Ocean Wave Forecasting. John A. Jannuzzi, October 1978. (PB291317/AS)

134 Solar Radiation. John A. Jannuzzi, November 1978. (PB291195/AS)

135 Application of a Spectrum Analyzer in Forecasting Ocean Swell in Southern California Coastal Waters. Lawrence P. Kierulff, January 1979. (PB292716/AS)

136 Basic Hydrologic Principles. Thomas L. Dietrich, January 1979. (PB292247/AS)

137 LFM 24-Hour Prediction of Eastern.Pacific Cyclones Refined by Satellite Images. John R, Zimmerman and Charles P. Ruscha, dJr., dJan. 1979. (PB294324/AS})

138 A Simple Analysis/Diagnosis System for Real Time Evaluation of Vertical Motion. Scott Heflick and James R. Fors, February 1979. (PB294216/AS)

139 Aids for Forecasting Minimum Temperature in the Wenatchee Frost District. Robert S. Robinson, April 1979. (PB298339/AS)
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