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ANNUAL DATA AND VERIFICATION TABULATION
EASTERN NORTH PACIFIC TROPICAL STORMS AND

HURRICANES 1987

I. INTRODUCTION

This is the ninth report of an annual series cover-
ing eastern North Pacific tropical &/clone activity.
Data are provided by the National Weather Service
Eastern Pacific Hurricane Center and the Satellite
Field Service Station in San Francisco, California,
and the_Chief, Aerial Reconnaissance Coordina-
tion, all Hurricanes (CARCAH), Miami, Florida.

II. OBJECTIVE FORECAST TECHNIQUES

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

1. EPSS87. A statistical-synoptic model,
developed by Arthur C. Pike which replaces the
older EPHC77. EPSS87 uses input data from
EPCLIPER84 rather than the older EPCLPR
model. The synoptic grid is oriented along the axes
of bivariate normal ellipses determined by the
storm displacements in the 1975-1985 develop-
mental data, rather than poleward. This model
uses tropospheric (1000-100 mb_mass-weighted
mean wind components, which help to specify en-
vironmental steering better than the 400 mb
heights used previously. A publication concerning
this model is In preparation.

2. EPHCS81 (Leftwich, 1981). A statistical-
dynamic model.

3. EPCLIPERS84 (Neumann, 1982). A simu-
lated analog model based on persistence and
chmatolo?. This model was updated in 1984-85
and was first used during the 1986 season. The
model development data set was updated toinclude
all storms from 1965 to 1985.

4. EPANALOGSS5 (Jarrell, Mauck, and Renard,
1975). An angxloimodel. This model also was up-
dated for use in the 1986 season. The data set was
uFdated to include the years 1965 to 1985 instead
of the previous set 1949 to 1976. In addition, all
analogs chosen must now be within 650 km, as op-
posed to the previous 1 1/2 degree limit. The
analog date must be within 30 days of the current
date whereas previously, analogs from the entire
season were used. '

5. EPSANBAR (Sanders and Burpee, 1968). A
filtered barotropic model.

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

III. VERIFICATION

Verification statistics for the 1987 season are
shown in Table 1. The forecast displacement error
is the vector difference between the forecast dis-
Placement and the actual displacement computed
rom operational adv;sorg' positions. Tropical
depressions are not verified.

IV. DATA SUMMARIES

A summary of the 1987 Eastern North Pacific
tropical cyclone statistics is given in Table 2. Best
track, operational tposmons, and position errors are
given in Tables 3 to 20.

The actual track of a tropical storm consists of two
scales of motion. The small scale motion is a
trochoidal oscillation about a mean track. The
large scale motion is the result of environmental
steering forces and is quite conservative. The "best
track" positions are constructed by removing the
small scale motions. The operational position is
real-time storm location, determined while the
storm is in progress; the "best track” is based upon
ﬁast operational positions and updated every 6
ours. Forecast errors are determined from the
"best track” positions. The tables on the following
gages only include troip1cal storms and hurricanes,
ut the storm history for each begins when the %sé -
tem reaches tropical depression status (25 KTS).
Forecast errors are only computed once the trog'—
cal depression reaches storm status (33 KT&3),
therefore, there may be a lot of zero entries in the
tables at the beginning and ending of a storm.

Aerial reconnaissance was not required during the’
1987 season since none of the cyclones posed a
threat to the United States mainland or U.S.
military installations.

Even as satellite imagery continues toimprove and
is one of the more important tools used by tropical
forecasters, aircraft reconnaissance and ship
reports areinvaluable in providing comparative ob-
servations.
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TABLE 1

1987 FORECAST ERRORS*

FORECAST PERIOD

24 HR 48 HR 72 HR
EPHC FORECASTERS 158 (85)/236 267(144)/176 397(214)/122
EPANALOG85 169(91)/233 282(152)/176 386(207)/125
EPSS87 148(80)/232 252(136)/174 365(197)/121
EPCLIPERS4 165(89) /236 272(147)/177 385(208)/124
EPHC81 161(87)/102 245(132)/77 385(208)/55

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

TABLE 2
SUMMARY OF EASTERN NORTH PACIFIC TROPICAL CYCLONES OF 1987 *

(Includes only those cyclones that reached hurricane (HU) or
tropical storm (TS) strength)

NO. NAME CLASS DATES MAX WIND (KTS)
1. Adrian TS 7-9 Jun 40
2. Beatriz TS 3-7 Jul 45
3. Calvin TS 5-10 Jul 55
4, Dora TS 15-20 Jul 50
5. Eugene HU 22-26 Jul 85
6. Fernanda TS 24-25 Jul 45
7. Greg HO 28 Jul-3 Aug 70
8.  Hilary HU 31 Jul-9 Aug 105
S. Irwin TS 3-9 Aug 55
10. Jova HU 13-20 Aug 20
11. Knut TS 28-30 Aug 35
12. Ilidia HU 30 Aug-3 Sep 75
13. Max HU 9-16 Sep 135
14. Norma HO 14-20 Sep : 65
15. Otis HU 20-26 Sep 100
16. Pilar TS 30 Sep-1 Oct 35
17. Ramon HO 5-12 Oct 120
18. Selma TS 27-31 oOct 35

* Damage and casualty summaries are unknown
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OPERATIONAL  PORITION 24 ROUR FORECAST 48 HOUR FORFCABT © 72 HOUR FORFCAST
UATE/TIME  REST TRACK FOSTTION ERROR ERROK ERROR ERROR
{GHT) LAT.  LONC, LAT,  LONG, (M.HT,3  LAT, LONG, (NJHIY  LAT. 1ONG, (NJHIL)  LAT. LONB,  (MWHTOD)

& 700 0.0 0.0 0.0 0.0 0.0 0.0 040 0, 0.0 0.0 0, 0.0 0.0 . 0
4 704 8.0 0.0 0.0 80 0.0 0.0 0.0 O 0.0 0.0 0, 0.0 0.0 ¢
b 743 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.
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OFERATTONAL  POSTTION 24 HOUR FORFCAST 48 HOUR FORECAST 72 HNUR FORECAST
DATE/TIME  REST TRALK FOSTITION ERROR ERROR . FRROR: ERROR
{GMT) 1AT, 1 0OMG, 1T, LONG. (N.MT.Y  LAT. LONG, (NLMT)  LAT. LONG.  (NLMT.)  LAT, LONG.  (NJHILD

7 300 0,0 00 0,0 0.0 0,0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
7 %04 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0. 0.0 0D 04
7 512 0.0 0.0 0,00 00 0.0 0.0 0.0 0, 00 0.0 0. 0.0 00 0.
7 AR 12:4 10,8 12,5 1018 4.0 12.8 1049 79, 13.8 12,0 73, 14,8 114.2 7,
7 400 12,8 103.0 12,7 1030 A0 134 107.5 iR, 14,9 1147 134, 16,3 11546 1RO,
7 404 13,1 10441 B 1044 3441 13:.9 1097 44, 149 1144 T3 153 11841 94,
7 417 3.4 1052 13,1 1068 91,7 14,1 1133 177, 154 118.8 104, 17,8 1222 179,
7 418 13.9 10463 13,9 1042 5.8 153 1104 E 14,3 1140 224, 16,8 1148 738,
7 700 14,2 107,23 14,2 107,300 15,3 1109 182, 16,7 114,4 253, 16.8 117.7 227,
7 704 145 108.7 145 108.8 5.7 157 1137 117, 14,4 117.8 1464, 17,2 12,2 37,
7712 14,7 10,4 15,0 1104 18,0 16,5 116,2 G4, 7.4 119.7 139, 8.8 122,9 a8,
7 718 4.8 1117 150 1118 133 157 1172.2 7 17.0 121.7 474 187 1243 G.
7 80O 14,8 1132 14,8 1140 45,9 14,2 120,513 4 125,2 22%, 155 131.0 0,
7 204 4.8 14,7 14,8 155 459 3.0 1214 110, %7 1261 738, 17.3 1301 0.
7 B1Z2 14,8 114.0 Wl 7.0 40,1 152 1333 162, 16,0 128.7 0, 17.0  134.4 0,
7 818 14,8 17,3 14.8 1i7.5 115 15.0 122.9 U5 154 177.7 0. 167 1322 0.
7 700 14,9 118.4 5.0 184 4,0 15,5 122.3 iR 16:2 125.9 0, 17,1 1799 3,
7 204 %1 19,5 150 1197 12,9 150 1242 142, 153 1381 IR 0.0 0.0 0.
7 912 15,2 120,3  15.4 130,05 1446 16.4 124.,5 0, 00 00 a0, 0.0 0.0 G,
7 718 157 1310 14,0 121,72 21.3 17:5 123,46 0. 0.0 0.0 0, 0.0 0.0 0.
71000 16,3 12,6 16,2 1214 4,0 17,5 123,32 0, 0,0 0.0 0. 0.0 0.0 0.
71004 170 1222 170 1222 0.0 0.0 0.0 3. 0:0 0.0 0, 8.0 0.0 0.
71012 0.0 0.0 0.0 00 0.0 0.0 0.0 0, 0.0 0.0 0 0.0 0.0 04
71018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9, 0.0 0.0 Q. 0.0 00 0,
HEAN VECTOR ERRORS (N.HI) 109, 150, 152,
NUMBER (F CASES 15 it 7
TABLE 5
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BATE/TTHE

{GMT)

HEST
1.AT .

TRACK
LINE,
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FORTTION
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1500
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71518
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71704
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71718
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71804
71817
71818
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71904
71912
71918
72000

HEAN UECTOR ERRORS (MDD

NUMBER 0OF CAGES

107,5
102.8
105,0
106,
104,3
108,5
109.3
110,72
11,0
11,8
17,4
13,0
13,6
14,0
14,4
15,1
15,4
14,0
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14,4

0.0

0,0
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10%,4
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112.7
113.7
1141
11a.8
1153.0
115,56
1152
114.2
114.3
114,48

(Y

0,0

Q!O

18.0
4.0
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13.3
1734
0.8
39.8
11.2
1h.4
32,0
17.8
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4.4
30.5
6.5
344
8.8
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1179
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117.8
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118.4
11,2

0.4
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Y
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4.0
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0.0
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EUGENEOP**QIO?

FOSITION

NFFRATTONAL 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECART
IATE/TIME  BEST TRACK FORTTION ERROR ERROR ERROR ERROR
{BMT) LAT.  LONG, LAT,  LONG. (N.HT.)  1AT, LONG, (M.MT)  LAT. LONG, (NJMT.)  LAT. LONG, (N.HI))
72200 1.0 97,0 1,0 97.2 L4 1.4 102,46 107, 12,2 17,8 375, 133 1124 Gag,
72204 1.2 984 1.0 98,7 210 1,5 1043 197, 12.4 1094 433, 14.0 1142 A%6,
72212 1,7 99.6 110 99,2 437 1.5 1042 207, 12.1 1083 204, 14,2 12,2 498,
72218 12,3 100,7 12,0 1008 18,9 13.5 1054 204, ta.1 109.7 390, 16,7 1138 474,
72200 12,9 101,3  13,0 101.B 28,9 14,8 106,32 224, 16,8 110.4 374, 17.9 1142 32
73306 3.4 1018 138 1019 133 15,2 1057 1356, had 1095 315, 18.0 113.5 448,
72312 14,3 102,13 14,2 102,90 &2 16¢4 10441 32, 18:.6 107.0 107, 0,3 1100 2,
73318 15.1 102.4 50 192,33 5.4 17.8 103.7 84, 19,4 105.4 33. .0 108,00 04
724050 1546 102,46 15,9 102.6 18,0 18,4 103.,9 43, 20,0 105.6 48, 21,0 10840 0,
73404 15,9 103.0 159 1034 5.4 17:0 1050 /8. 18.7 17,8 201, 20,2 110.9 .
72412 14,7 103,5% 15,9 103,927 16,7 104,85 142, g0 1096 - 397, 19.0 113.5 0,
72418 14.7 103.8 144 1038 18,0 175 1040 157, 12.0 168.8 0, 0.0 1123 O,
72500 17,7 104,2 177 104,00 11,7 0.0 0.0 0, 0.0 0.0 0. 8.0 0.0 4,
72504 9.5 104,64 1R3 1043 0.4 20,5 104.2 72 233 108.5 8. 233 11172 .
72512 19.4 1050 19,1 W57 22 214 1083 117, 22,9 1114 0, 23,4 114.4 0.
73518 W00 1052 20,0 1053 0.0 2.5 1068 0, 4.4 109,32 0. KLTSIR R P 0.
72600 0.7 1057 W.E 055 12,7 73,5 104.9 0, 253 1091 6, 26,8 1114 0.
72604 A4 1059 L7 1042 0 2444 .1 107.9 9, G5 1094 0. 7.3 114 0.
72617 22,0 106,300 1060 11,3 0.0 0.0 a, 0.0 0.0 Q. 0.0 0.0 04
72618 0.0 0.0 0.0 0.0 0.0 0.0 00 0, 0.0 0.0 0. 0.0 0.0 0,
HESN VETTOR ERRDRS (N.MTY 132, 258, 478,
NUMBER NF CASFS 14 11 7
TABLE 7



FERNANTA

OPFERATIONAL  POSITION 24 HOUR FORECAST 48 HOUR FORECART 72 HOUR FORECAST
NATE/TIME  BEST TRACK FOSTTION FRROR ERROR ERROR ERROR
{GMTY  LAT. IONG. AT, LONG. (N,HT,)  LAT, LONG. (N.MI)  LAT. LONG, (N,MT.) LAT. LONG, (N.MTO)

72400 400 0.0 0.0 0.0 00 80 0.0 0, 6.0 0.0 G, D0 B0 &,
73404 1.8 1350 120 1308 14,8 13,5 1335 04, 15.0 135.5 0. 15.8 137.5 G
72412 120 1327 120 132,90 184 12,6 137.5 47, 13,5 1427 3, 138 1445 0.
72418 12,1 13340 131 133,50 5.9 1.5 1385 18, 13,2 1439 0. 135 147.5 0.
72500 12,2 1350 13,2 134,80 11,7 12,5 139.8 3, 13,2 144.8 0, 14,0 149.0 0.
72504 12.3 1344 12,4 1348 242 12,7 1424 . 13.0 149,90 O, 15,4 1540 D,
72512 124 137,08 12,5 138,27 29.% 13,0 144,32 tH ILE 1484 ¢, 14,5 15,5 [
735148 12,5 1389 125 1388 5.9 12,8 143.5 (! 13.5 147.% Q. 14,3 1512 0y

HEAN VECTOR ERRORE (M.HID 90, R 2.
MUNBER OF CASER 3 9 5

TABLE 8



GREGQQP’OF’*!P

OFFRATTONAL  FOSTTION 24 HOUR FORECAST

48 HOUR FORECART

72 HOUR FORECAST

IATE/TINE  REST TRACK PORITION ERROR ERROR ERROR ERROR
(GMT) 1AT,  1ONG.  LAT. LONG, (NHT.) - TAT. LONG, (M.MI)  LAT. LONB. (NJMTW)  LAT. LONB, OLMI.)
72800 11.8 10,0 12,2 100,27 51,9 130 10246 93 14,3 105.4 9. 15.8 109.% 103,
72808 12,3 1012 12.3 100,46 34.8 12.7 13,0 138, 12,4 105,64 1B, 11.8 108.0 382,
72812 12,7 1014 13.5 101,00 25,9 13,2 103,73 105, 14,6 1065 12%, 16,2 1100 144,
73R18 132 1,7 132 101,22 384 154 1032 93, 16,8 1050 219, 184 107.2 245,
72500 14,0 102,2  13.8 101.2° 5R.0 16,0 104,0 128, 17,0 104.4 197, 18.1 108,841,
72904 14.7 103.2 1444 1014 103.3 16:6 1034 224, 18,0 103.8 281, 8.8 108,7 295,
72912 14,8 104.3 14,9 103,7 14,4 134 107.9 KA 17,3 111.9 7 19,0 114,0 144,
73918 14,9 1055 150 104.8- 40.0 136 1091 78, 165 113.3 178, 17.8 11835 239,
73600 15.0 106,86 15,0 1060 34,5 134 110,10 115 14,4 14,0 P13, 17,0 18,7 374,
73004 155 107.7 150 107.0 44,3 154 10,9 133, 14,1 1151 277, 17,1 120,0 291,
73013 14.3 108,7 14,1 108.0  40.8 19.0 1114 48, 2L.0 1150 22, 220 180 61,
73018 149 109.5  17.2 108.8  42.4 0.5 1114 8% 3.0 159 177, 2540 U5 3%
73100 12,5 110,40 17,5 10%,R 335 19,2 113.8 Bo, 20,7 114,9 48, 21,2 130,7 41,
73104 8.0 1.2 17,4 110.7 3648 18,9 14,9 121, 0.0 118.0 94 211 12044 8.
73112 |5 1.8 183 1LY 34 19.7 1147 78, N B2 42, 2.5 1724 53
73118 9.0 112.% 191 1118 384 2.3 1145 U, 20 11700 191, 24,8 120,524,
8 100 19,0 113,32 19.9 11046 3941 722 148 147, 24,0 118.8 191, 24,8 121.3 04
8 104 2004 1143 20,5 11340 3941 21 117.4 49, A3 12L.8 B4. 200 124,58 0.
g 112 71,0 1S4 20 1446 44 23,3 1R L .0 120,50 21, T30 175.0 0,
B e 2.3 147 20,3 145 110 2.7 119.5 &%, 24,7 122.5 185, 254 135.5 0.
8 200 2.4 17,9 24 117,30 33 .4 122.2 Sbs 2,8 1274 0, 21,5 1324 0.

-8 204 205 1190 214 118 5040 22.3 121.8 36, 23,3 1254 0, 3.5 1294 0.
g2 b 1199 A6 U0 A% 1.8 1227 B, 21,8 136.2 04 0.8 0.0 0.
8218 241209 20,7 12001 4445 220 123.4 B 223 1273 0. 0,0 0.0 0,
8 300 A4 1208 317 1AL 39 7.9 1750 0. 22,2 17%.0 0, 0.6 0,0 0,
8 304 a6 1327 2,7 1ML 445 M7 1250 9, 0.0 0.0 0, 0.0 0.0 0
8 312 6 1AE RLT7 1228 394 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0,
g 318 WA 1240 21,7 1233 3% 0.0 0.0 0, 0.0 0.0 0. 0,0 0.0 0.

MEAN VELTOR ERRORE (N.MT) 91, 15, 198,

NUMEER OF CASES 2 20 16

TABLE 9

10



HIL.ARY}?'&OOQ#

GFERATIONA FOSITION 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORECAST
RATE/TINE  BEST TRACK POSITION FRROK FRRAOR FRROK ERROR
(GMT) LAT.  LONG, LAT.  LONG, (NJHT.)  LAT. LONG, (NJMTY AT, LONG, (NJMT.3  LAT. LONG, (N.MI.)

73100 0.0 0D 0,0 0.0 0.0 8.0 6.0 0. 0.0 0.0 G G.8 6.0 G,
73184 0.0 0.0 .0 0.0 0.0 0,0 0.0 Q. G0 0.0 8. 4.0 00 Js
73112 0.0 00 0.0 0.0 0,0 6.0 0.0 0, 0.0 0.0 {, 0.0 0.0 04
73118 10.7 92,4 0.3 93,0 42.3 .5 7460 a5, 13,4 99.8 4z, 14.5 163.3 112
8 100 11,0 93,4 10,6 94,0 42,4 1.8 98,2 G4, 12,9 102,3 47, 12,5 1087 48,
8 104 th4 944 110 950 42,3 11,9 79.0 a3, 13,2 103.0 a1, 15,0 107.0 34,
g 112 15,72 95,2 LG 5.4 21,0 13,5 99.1 79, 15.8 102.7 158, 17.4 108.3 343,
5 118 1.9 %43 130 983 A0 138 995 71, 1.2 103.0 141, Fo4 1045 208,
g 2006 12,1 97,2 1.1 973 LR 13,4 1013 21, 14,0 105.4 &R, 157 1104 17.
8 206 12,3 %82 131 98,3 13.3 b 1062.3 47, 13.8 104,46 75 151 117 43,
g2 12,5 99,3 122 9.3 18,0 13,0 104.4 41, 14.8 108.5 8, 16,3 113.0 52,
g g 12,7 100.3  12.5 100,3  12.0 13.5 1045 59 14,5 109.0 43, 14,4 113.8 41.
8 300 13,0 108,64 12,9 0.5 8.3 14,0 105,68 59, 15,5 110,23 bs 17.8 114.7 8.
2 304 13.4 1038 133 10,3 29.3 4.7 1043 70, 16:0 110.5 . 17:.0 114.9 3.
g 312 12,8 104,0 134 1047 14,4 14,2 108,4 43, 14,9 1124 89, 14,4 114,9 134,
8 318 14,2 1052 14,2 105.% 0.0 14.0 1097 FERN 18.0 114.0 104, 12.4 1182 774
8 400 14,6 1084 14,6 1044 0,0 16,3 1117 B4, 17,8 1170 178, 8.3 1333 70,
B 404 14,9 1075 14,7 107,85 120 155 112.0 42, 148 114.3 94, 1R, 120,7 134,
a 412 15,2 10R.4 14,9 108,480 15,4 112.5 ag, 16,7 116,32 93, 17.5 130.6 147,
a4 418 15.4 109.4 157 109.3 13.3 14,3 113.4 21, 17,5 117.8 161, 188 122.0 128,
8 500 5.6 110.4 1R,5 11004 4.0 16,6 114,35 42, 17,46 1194 115, 19,1 1734 1R3,
B OG04 .9 1163 157 L3 130 14.7  1158.1 5l 18.8 119.2 78, 7.2 1233 177,
g 512 .2 G 16,3 112 8.7 18,7 115.5 3é, 20,0 119.0 41, 2.0 1232.0 &0,
a a8 16.7 11341 14,5 13,1 12,0 174 17.2 a5, g8 121.2 78, 200 1353 176,
B 400 17,0 1140 17,1 1140 40 1.0 117.8 17, 20.8 171.0 Zb, 2.0 17540 123
B 4als 17,5 1148 17,5 1148 0.0 19.3 134 5, 240 122.3 a7, 2.4 124,30 134,
B &12 B2 HE7 I8 U546 B 26,3 119,90 50, A0 1733 i1, 22,3 1855 .
& &lR 18,8 149 190 117,90 13,2 258 121.0 104, 7.8 124.9 137, 5.0 0.0 0.
g 700 19,7 149 192 1RO G 1.2 1734 70, .40 124,80 203, 230 1315 0,
2704 19.4 1187 17,4 1S 114 .3 122.8 674 2.3 124.8 141, 00 0.0 0
8712 0.0 1195 198 19,7 14,3 01837 24, 28,0 13744 4, 23,2 13.E 04
a7a WG 1502 0.2 120,30 188 2.0 123.7 Sh. 3.4 1327.0 . 0.0 0.0 0.
B 8OO 1.2 1200 24 1E10 14,3 7.1 1733 198, A5 1357 a8, 0.0 0.0 0y
8 804 2.5 1363 . 181 57 5.1 135.5 124, 0.0 0.0 Q. 5.0 00 0.
g 812 1.7 124 220 12340 33 AR O105.4 0, 0.0 0.0 0, 3.0 0.0 Js
7 ae 21,9 1334 3L 1238 214 214 135,83 . 4.0 0.0 0. 3.0 0.0 R
g 90d 2.1 1237 21.8 172 188 0.0 0.0 a, 0.0 0.0 0, 0.8 0.0 4,
q 704 A B D P P S S T I N ( 0.0 0.0 &, 0.0 0.0 0. 0.0 0.0 0.
8 912 0.8 0.0 0.0 0D 0,0 0.0 0.0 s 2.0 0.0 &, 5.0 0.0 0.
f 918 0,0 0.0 5.0 000 0.0 0.5 00 . 0.0 0.0 8. 0.0 6.0 7.
MEAN UECTOR FREORS (M.HMD) A4, B4, 114,
NUMBFR 0F CASES S 77 23

TABLE 10

11



IRHIN!PPO}}#!‘E

(FFRATIONAL  PORITION 24 HOUR FORECART A8 HOUR FORECAST 72 HOUR FORECAST
PATE/TIHE  RERT TRACK FOSTTION ERROR ERROR ERROR ERROR
{GHT) LAT. LDNG.  LAT. LONG, (M.MT.)  LAT. LONG. (NLMT)  LAT. LONG. (N.MI.)  LAT. LONG,  (M.HIL)
8 300 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0, 0.0 0.0 0, 8.0 00 8.
8 306 0.8 00 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
g 312 0.0 0.0 0.0 0 0y 0.0 0.0 0, 0.0 0.0 0. 0.0 0.0 .
8 318 100 20,2 10.0 90,3 1B.4 10,9 940 A8, 12,3 9R.4 193, 13,7 102.8 235,
8 400 0.4 9,9 10,4 91,7 44,3 11,7 9546 120, 12,9 100,00 704, 15.2 104.4 251,
8 404 10.8 917 104 924 4741 11,2 958 124 130 100.0 143, 147 1045 204,
8 412 1.4 9.4 10,8 930 49,9 12.2 94,5 76, 13.8 100.4 157, 15.2 105,2  19%,
8 418 12,0 931 12.0 930 5.7 13.7 955 . 13,5 999 37: 174 1030 St
8 500 2.4 958 12,8 939 13.3 153 97,1 108, 0.0 0.0 0. 0.0 0.0 0,
8 504 12,9 94,4 2.9 94,7 172.2 14,7 941 71, 17.0 1015 49, 0.0 0.0 .
8 512 3.2 %50 13,3 95,3 184 15,7 9%.0 100, 17,5 1030 73, 17,3 1080 134,
8 1R 13.4 5.7 13,4 95,3 22.8 4.5 92,3 115 14.0 100.0 181, 7.8 1037 184,
8 600 13,7 %4 13,4 965 8.3 b 992 89, 16,0 102.7 104, 7.4 106,37,
8 &06 4.1 97,0 13,8 972.3 4.8 14,7 w03 w7 160 103.% 130, 17.5 107.8 8.
8 412 14,7 9,1 14,5 97,8 20,9 145 101.4 41, 18,0 104.5 97, 19,0 108.5 0,
B 418 5.3 991 33 991 0.0 17,3 102.7 3, 19,1 104.2 e 2065 107.8 0.
8 700 158 100,72 15.8 1001 &7 8.0 102.9 48, 19,9 107.5 B9, 20,7 111,32 0,
B 704 4.2 1043 14,2 101X 0.0 17,7 1059 34, 19,5 110,90 88. 20.6 114.3 0.
8 712 16,5 16241 166 1021 4.0 17,8 104,0 17, 9.2 109.7 h 21,0 113,85 Qs
8 718 167 103.0 149 1030 0.0 18,3 104.8 13. 12,5 1105 0. 20,0 115.0 0.
g 800 17:3 104,60 17.2- 1040 4.0 18.6 107.9 2 20,1 111,9 0, 20,9 116.0 0.
. 8 804 17.2 103.0 17,7 1053  34.5 19.3 109.9 77 0.7 11444 0. 1.4 118.8 0.
8 813 17.2 105.4 1840 104,2 - 58,9 19.8 110,2 0, 19.8 110.7 0, 22,0 1170 .
8 a18 17:2 106.4 18.4 104,99 77.4 19.5 110,46 0, 0.4 114,46 0. 20,7 1185 0.
g 200 17,2 10741 185 08,0 97,4 19,3 112,90 0, A0.8 1157 G, 225 11941 0.
] 904 17:2 1079 187 108.7 100.9 0.0 0.0 0, 0.0 0.0 0. 0.0 0.0 0.
8912 0.0 0.0 0.0 0.0 00 0.0 0.0 0y 0.0 0.0 0, 0.0 0.0 0,
8918 0.0 0.0 00 0.0 0.0 0.0 0,0 0, 8,0 00 0. 0.0 0.0 0.
HEAN UECTOR FRRDRS (N.MID 69, 114, 144,
HUMBER OF CASES 19 14 ?
TABLE 11
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t}gvﬁl'#Q’l‘f}fi?

DFERATIONAL  POSTTION 24 HOUR FORECAST 4R HOUR-FORETART 77 HOUR FORECAST
DATE/TIHE  BRST TRACK FOSITION FRROR ERRAOR ERROR ERROR
(GMT)  LAT.,  LONG, LAT.  LONE, (N.MI.)  LAT. LONG, (N.WT)  LAT. LONG, (N.MT.)  LAT. LODNG, (N.MT.)

81300 0.0 0.0 0.0 0,0 0.0 0,0 0.0 , 0.0 0.0 &, a0 0.0 8y
81304 0.0 0.0 3.0 0.0 0.0 .0 0.0 . 8.8 0.0 0, 0.0 090 G,
81312 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0, 8,0 0.0 0. 0,0 0.0 g,
g1318 134 119.% 13,5 119.5 A0 13.2 1333 151, {3.4 1300 211, 14,7 1345 108,
81400 13,2 120,64 13,6 120,80 24,7 14,2 1240 181, 152 130,525, 17,0 135,280,
f1404 13.0 1214 13,7 12L.a8 43,4 14,1 1257 132, 15.1 138.% 204, 15,2 1337 203,
B1412 12,8 1321 13,7 122,37 §&.2 14,0 135.9 135, 14,9 1295 187, i%o 134,5 203.
A1414 1.4 172.8 126 122.8 0.9 12.0 1334 77, 12,6 1390 39, 14,0 13272 17,
81500 13,3 1234 12,3 1236 0.0 12,2 1287 87, 12,3 17%9.% 43, 12.4 132.9 126,
B1%04 12.1 174,64 12,0 1345 BA 1.8 123.8 13, 0.0 0.0 8. 0.8 0.0 G
81512 11.8 1257 11,8 124.4 40,9 1.8 130.8 §4, 2.0 135,06 271, 0.0 0.0 0.
81518 1.8 124.8 1.8 1269 4.8 11,7 1313 104, 120 13540 @44, 2.8 1355 314
81400 11,9 177.8 1.7 18R LB 1.7 1330 179, 1.9 137,9  F4, 12:3 142,7  445,
1404 11,9 1734 1.7 12940 28.2 1.9 1330 138, 12,0 137,371, 127 14L.3 34
51417 12,1 139.3 11.8 1377 18,9 12,1 132,3 2%, 130 135.5 147, 14,5 1387 94,
gis1g 12,4 129.9 12,3 129,46 184 13:3 130,90 a4, 14,4 135.1 57 15.8 138.4 42,
81700 12,8 130.4 12,9 130,72 130 5.0 1327 34, Th.5 135.5 T 17.7 1|0 217,
R1704 12,3 1311 13.2 1311 &0 14.3 1344 B 152 1380 114, 15,9 1419 8.
ginz? 13.7 1314 13,46 1356 40 14,9 134.2 L 16,5 137,32 78, 17.5 14D.B 0,
a17s 14,1 1332 14.2 1300 130 14.0 1344 a1, 7.7 137.5% 171, 9.0 1419 i
giRad 14,4 132.8 14,4 132.8 0.0 15,8 135.9 54, 17,2 139.5 144, .4 143.2 a4,
at80s 144 133,45 4.4 1335 0.0 15.5 1344 b, 144 1397 9, 17.3 142.7 0,
g1e12 14,8 134,0 14.8 1338 11,5 15.4 1341 41, 14,7 139,32 fi, 17,8 143.8 2,
HEEEAR: 14,9 1144 150 134,27 21.8 15.8 1344 129. 18,7 139.4 0, 18:7 1434 0.
glong 1500 135.4 1.4 1253 &8 15,8 138,53 125, 14,9 141.7 0, 17.8 145,31 fs
31904 151 1343 15.3 136.0  21.0 15,0 138.9 a0, 14.9 1424 R 17.9 145.0 .
81912 151 137.5 15,3 1348 43,0 15,4 139.% 8, 16,3 143,46 0, 8.0 147.0 0,
81914 11 1538.9 13,0 1387 1.5 131 1435 0. 15:3 148.0 R 161 151,72 0,
82000 150 140.5 15.0 140,50 0.0 14,7 144.3 0. %1 1517 0, 16,8 155,14 a,
/2004 0.0 0.9 6.0 0.0 0.0 0.0 0.0 0, 0.0 0.0 0. 0.0 0,0 0.
22042 0.0 0.0 0.0 0,00 0.0 0.6 0.0 0, 0.0 0.0 0, 0.0 0.0 &,
83018 0.0 8.0 a0 0.0 0.0 2.0 4.0 O, 8.0 0.0 . 4.0 0.9 R
MEAN VECTOR ERRORS (#.MT) 71, 163, 228,
NUMBER OF CARESR A7 17 12

TABLE 12

13
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OFERATIONAL  FDRITION 24 HOUR FORFCAST 48 HOUR FORECAST 72 HOUR FORECAST
TATE/TIME  REST TRACK FOSTTION ERROR ERRAR ERROR ERROR
. (GMTY  LAT.  1ORG.  LAT. LONG, (N.MI.)  LAT, LONG. (NLMID  LAT. LONG.  (NLHI.)  LAT. 1OMG.  (NLHIL)

82800 0.0 8.0 0.0 0.0 0,0 6.0 0.0 0, G0 0.0 &, 0.0 0.0 th
R2R04 00 0.0 0.0 0.0 0.0 00 040 0. 0.0 D0 0. 0.0 0.0 0.
82812 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0, 4.0 0.0 0, 8.0 0.0 0,
Rag1R 10,3 18,9 10,2 118.9 4.0 109 1250 48, 11,7 130.1 84, 13.0 134,46 0.
R2900 0.2 120,22 10,1 120,30 844 9.9 175.8 B 10,5 1313 04 12,5 136.4 0.
/2904 10.2 12,8 10,0 12,3 120 10.0 126,2 i 11.0 131,90 0+ 0.0 0.0 0.
82912 10,2 122,88 10,7 1727 5.9 10,7 127.4 30, 1,4 131.8 Q. 17,7 135.4 0,
A2718 10.3 1241 10,2 124,140 10.8 139,72 LT 11,7 1341 0. 125 136.0 0,
R3000 0.3 125,72 10,2 126,30 R4 10,3 130.0 0, 10,7 134,5 0, 2.8 138.7 0.
RI004- 10,3 1265 10,3 1265 00 10,3 131.2 0. 106 134, 0. 11,9 138.8 &
83012 0.3 127.7 10,3 1272.7 0,0 1046 132,3 0, 1.4 132,32 a, 1.2 141.0 0,
/3018 10.3 17297 10,3 130.0 47,1 0.0 0.9 0, 8.6 0.0 0. 4.0 0.0 0.
HEAN VECTNR FRRORE (N.HI) 43, 84, : 04
MUMRER OF CASES 1 1 0
TABLE 13
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OFERATTONAL  POSTTION 24 HOUR FORECAST 48 HOUR FORECAST 72 HOUR FORFLAST
MATE/TIME  REST TRACK POSITION ERROR ERROR ERROR ERROR
(GMTY  LAT. LONG, LAT.  1LONG, (M,HT.)  1AT. LONG, (N.HIY  1AT. LING, (NGHTL)  LAT. LONG, (N.HD9)

82900 0.8 00 0.0 0.0 00 0,0 0.0 . 0,0 0.0 0, 0.0 00 0,
R2904 0.0 0.0 8.0 0.0 0.0 8.0 0.0 0, 0.0 0.0 0. 6.8 0.0 G,
g291? 12,5 102.4 12:3 1028 714 13.2 108,3  1P1, 13,9 114,00 242, 4.3 17,7 2hb,
8ee1n 12,9 103,7 13.0 1639 12,9 14,3 108.7 24, 3 13 114, 12,3 1154 38.
83000 13,9 104,45 13,4 104,40 30,0 14,7 109.1 B4, 15,5 113.8 2% 159 11k 213,
3004 4.0 1057 139 1058 8.3 130 10,0 71, 16,2 114.3 5. 17,9 1R 144,
83012 14,4 104.5 6 106,800 16,2 110,9 38, 12,0 114,48 38, 1.2 18,2 161,
13018 5.3 107.8 5.4 107,57 1840 18,0 18,9 7. W00 113.4 154, 0.7 116.3 113,
83106 14,0 109.0 6.1 109,040 17,2 1132 A&, 18:3 117.5 &7 18,5 132.0 347,
RI104 14.4 10,2 145 110,240 17.5 114,5 71, 18.0 1183 121, 9.0 1223 50,
g3112 14,3 1114 16,8 1111 18,0 17.7 11541 Ay, 18.3 11R.4 108, 18,9 1220 222,
318 16,8 11,9 14:8 1119 12,0 17,1 5.4 54, 7.9 119.0 114, 18.% 1230 0.
7100 16.7 1124 4.4 M2.7 0 B2 14,8 115.4 85, 7.4 1187 130, 17,4 1224 0,
7 104 14,9 1135 148 1135 40 17.1 1164 P4, 17.8 1194 140, 17,9 173.4 .
g 112 17.4 1143 17.4 114.4 13,3 19.2 17.4 Al 20,9 120.7 133, 2.5 17,4 B
7 118 17.8 1159 17.8 1540 4.0 19,3 117.9 3. 20,8 120.8 90 Wb 1ERT G,
g 200 18,2 HGR 8.2 58 0.0 19.8 1.8 a8, 2061217 2. .5 1235 .
7 204 18.5 1144 8.7 16,3 133 17.9 18,2 13, 0.5 120,58 0, 1.3 123,72 0.
7 72 8.8 172 19,:1 1147 FAS 21,0 118.8 A2, 237 120.8 G, 0.0 0.0 0,
¥ ain 19,2 117.4 19.2 1nE &7 20,7 119.2 0, 3.5 1207 0, 9.4 1R¢ .
7 380 19.6 117.7 9.6 7.8 57 2.0 11941 0. 0.0 8.0 D, 0.0 0.0 0.
§ 304 0.0 18,1 20,0 1180 5.7 3.9 119.2 2. 3.0 0.0 D 0.0 0.9 .
7212 0.4 118.4 20,4 1R 0.0 S0 00 0, 0.0 0.0 0. 0.0 0.0 0.

? 38 0.0 0.0 a0 00 00 0.0 0.0 & 0.0 0.0 0. 4.0 0.0 0.

HEAN UECTOR FRRORR (N.HT) H 130, 180,
HUMHER OF EASFR 17 13 ?

TABLE 14
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OFERATTONAL  FOSITION 24 HOUR FORECAST 48 HOUR FORECART . 72 HOUR FORECAST
NATE/TTME  REST TRACK FOSITION ERROR ERRDR . FRROR ERROR
(GNTY  LAT. LDNG.  LAT. LOWG, (NMT.) AT, LONG, (M) LAT, 1ONG,  (NJMT.)  LAT. LONG.  (NJHTO

g %00 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0, 0.0 0,0 G, 6.0 0.0 0.
? 204 0.0 0.0 00 00 000 0.0 0.0 0. 0.0 0.0 0. 0.0 0.0 0.
§ 912 11,3 100,015 100,0  12.0 12,3 105.0 67, 12,7 109.9 100, %8 113,32 1%,
¢ 918 11.2 1013 1.5 1014 189 12.2 1064 &0+ 13.4 11146 100, 195 1150 78,
91000 . 1027 0 1.2 1007 6.0 11,5 108.0 42, 2.6 130 117, 14,5 18,0 117,
71004 1.1 1040 11,0 1040 0.0 111 109.3 43, 12,0 1143 139, 135 1194 179,
91012 11,2 10541 11,2 1052 5.8 1.7 110.0 43, 128 1147 a1, 14:82 118,8 104,
91014 1.3 1043 112 1063 4.0 11,5 - 110.7 75 12,3 151 15 13.4 119.3 210,
21100 11,5 17,3 1.4 107,27 4.0 12,7 1113 31 13.7 1152 764 4.8 119,32 144,
71104 11.8 1084 11,9 108.4 13.0 12.8 112.8 44, 13,9 117.1 74, 150 1213 22
71112 122 1093 12,1 1094 R3 13,2 13,5 LER 14,5 117.4 70, 15,8 121.0 199,
21118 12.6 110.1 12.4 0.0 0.0 14.0 113.7 7. 156 1174 774 12,5 17,0 138,
71300 131 UL 132 1L2 82 154 11541 67, 17,2 118.7 18, 18,7 1224 147,
71304 13.5 2.0 13,5 185 283 14,7 1172.2 33, 14,7 121.4 143, 17.9 1253 3%,
F112 13.9 3.9 138 13 00 15.2 18,5 704 16,8 122,46 N4, 8.1 12632 378,
2118 14,2 U150 14,2 1149 5.6 15:4 118.5 70, 17,3 1216 167, 19.2 1253 239,
71300 14,6 1346,0 14,7 1140 4,0 5.8 120,23 137, 16,5 124,733, 14,8 139,10 472,
71304 150 1148 15,1 Ha8 0.0 17:1 12041 704 8.8 123.3 198, 19.7 127.2 240,
91312 159 U705 140 17,50 4.0 19,0 120.7 &9, A3 123,80 162 B4 127 N4,
71318 14:7 11841 16,7 118,14 0.0 0.0 120,72 38, 22,7 1214 0. W3 131.3 0.
71400 17,3 186 17,5 187 54 0.4 101.2 61 2.0 1233 . 24 1254 04
© 1404 18,0 19,0 177 19,2 12.4 0.4 1218 85, 22,9 1342 78 29 12844 0.
71417 18,7 19,2 . 18,8 19,5 17,7 71,8 100,7 25, 24,3 120,70 177, 26,3 1032 G,
71418 9.4 1194 193 119.8 12,4 225 120,80 119, 24031203 0. 260 121.8 0.
71500 19,9 120.1 20,0 120,73 82 204 1.9 S8 240 1237 0, 24,4 134.0 0,
21504 W4 1205 0.5 1203 1244 228 1.7 25, 31237 0 244 13640 0.
91512 0.8 121,04 170,46 42,3 2,2 121,85 178, 36,3 122,48 0., 27,3 124,90 0.
7134 3 1.7 213 1217 60 2.0 1750 0., 223 12B.5% 0. 6.8 0.0 i
714600 b 122,50 A6 IERE 00 2.1 125.7 0, 220 179.0 0, 6,0 0,0 0,
71404 .7 10 247 13 040 21,9 1240 G, 0.0 0.0 8. 4.0 0.0 &
91612 21.8 1234 21,8 12%4 0,0 6.0 0.0 0, 0.0 0.0 0, 4.0 0.0 0,
71418 4.0 00 0.0 00 0.0 6.0 0.0 0. 0.6 0.0 0. 0.0 0.0 0.
MEAN VECTOR ERRORS (M.HMT) 49, 124, 209,
NUMBER OF CASES 5 A 17
TABLE 15
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NATE/TIME  REST TRACK

OPERATTONAL
POSITION

NBR”A!!#'OPG?Q

FOGITION 24 HOUR FORECAST

ERROR

ERROR

40 HOUR FORFECART

ERROR

77 HOUR FORECAST

ERROR

(GMTY  LAT. LONG. LAT.  LDNE. (LHTLY  TAT, LOMG.  (NLHTY  TAT. LONG. (N.MI.)  LAT, LONG, (N.HTL)
71406 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Gy 0.0 0.0 0. 0.0 0.0 .
71404 G0 0.0 0.0 B0 040 00 0.0 0. 2.0 0.0 0 0.0 0.0 G,
91412 15,4 107.4 152 108,00 34,0 16.3 111.4 1329, 17,4 114.4 133, 18,9 1177 248,
71418 14,2 1082 16:2 108,354 122 UL 21. 2.0 1134 8%, 21.3 157 143,
21500 16.8 109.0 16,8 109.0 0.0 8.9 112.3 13, 2.0 115.4 140, FETR IR DA I A G
71504 17.4 109.7 17.8 110,27 34.4 0.9 114.2 149, B 075 232 W18 449,
Fi%12 17,8 1103 R4 1111 65,3 21,2 1148 iER. FETSCIE & I S S 4.5 119,60 2R,
1518 18.3 1149 17,4 111,4  25.2 2.6 1144 124, 4 117,50 245 FE0 121,00 4%,
914600 184 111.4 18,7 U237 374 20,7 1153 144, Fhae 1185 304, A 1213 4746,
71404 18.7 120 188 118 44,4 178 116.0 131, 4.7 U3 IEL 224 1224 549,
g1412 18,9 112.4 19,1 134 40,5 20,0 1155 120, 25,3 11RO 244, 3.0 120.4 453,
1418 19,0 112.9 18,7 12.9 180 2.4 1140 34, 22,9 1151 119, .3 17400 938,
21700 19,3 13,2 19,2 133 84 .7 1147 af, 2.8 157 155, 0.0 0.0 2,
21704 19.7 113.3 19.5 1347 250 0.4 1152 102, 2.4 14,7 241 5.0 0.0 {:
91712 1.9 1Z.4 19.7 154129 2.0 113.4 24, 2.8 HEAS 71, .0 11400 13
71718 0.2 U35 207 1134 585 P2 135 E3 238 1139 &b, 257 11540 8.
21800 A5 M35 P05 HMAE 0 00 2.1 11441 76, 26 114G 100, - 25,8 115.4 {s
71804 0.9 1135 20,8 11340 81 EETSTI S R 40, 241 117 38, .1 110.4 &
71812 .4 133 A 136 1444 2.8 114,0 110, FETE I RPN 144, 80,0 0.0 3,
71818 .9 1132 247 N34 142 85 13d 28, a3 9. 7.0 11348 0.
21900 2.5 M0 227 129 132 55 L5 114, .0 HILE . 200 112.0 0
71904 23 130 A5 1184 328 4.5 110.5 184, 0.8 6.9 2, 0.8 0.0 Q.
71912 235 U0 0 1IRE AL 26,8 1110 159, 0.0 6.0 1t 4.0 0.0 4,
91918 3.8 12,8 238 127 5.5 24:.8 17241 0. 0.0 0.0 G, 0.6 0.0 .
F2000 4.0 112,70 329 N7 A0 2.0 112.7 0. 00 0.0 a, 6.0 6.0 0,
72004 24 112.4 24,1 134 .0 M4 1158,4 0. 6.0 0.0 0. 6.0 0.0 G.
2012 24,2 12,0 24,7 N30 40 50 0.0 0, 0.0 0.0 G, G.0 0,0 a,
72018 U P 0.8 0.0 0.0 N U N 0, 0.0 0.0 0 00 0.0 0.
MEAN VELTOR ERRORS (N.HT) 85, 177, 345,
NUMBER 0F TASES a1 17 1

TABLE 16
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(FERATIONAI FOSITION 24 HOUR FORECAST A8 HDUR FORECAST 72 HOUR FORECAST
NATE/TIME  BEST TRACK POSTTION ERROR FRROR ERROR ERROR
{GHT) LAT,  LOME.  LAT. LONG, (N.HT.)  LAT. LONG, (N.HI)  LAT. LONG, (NJHT.)  LAT. 1ONG.  (N.HT9)

22000 10,2 119,50 U3 24,7 1043 212, 10,9 126,85 340, 1.8 129.4 419,

9.8 122.4
92004 105 119,90 10,0 120,8  40.4 0.8 1248 247, 11,7 1283 405, 12.% 1313 475,
92012 1.0 120,10 10,1 1.6 102.4 10.9 125.4 304, 10,8 129,14 437, 12,7 132,17 4B4,
72018 114 120,37 1L5 120,32 A0 14,2 12044 47, 16:3 120.3 151, 185 119.5 3%
92100 1.8 1204 11.R 120.4 0.0 12,0 120.3 105, 14,5 120.2 189, 18,0 119.5 3468,
92104 1.5 120,48 12,5 120,64 0.0 13.8 121,90 40 15.5 122.0 104, 19.0 1227 244,
92112 132 120.8 0 13,2 120.8 0,0 154 122.4 4%, 17.6 1247 974 19.4 127.5 141,
72118 3.7 124.2 1348 121 8.3 14,2 123.0 70+ iR 1250 102, 19,5 128.1 127,
92200 4,1 1.6 14,1 121,70 5.7 15,3 124.0 A2, 17,0 124,7 N 1.7 129.0 724
92206 4.5 11,8 14,3 12,9 133 156 123.9 & 17.3 124.2 27. 12,2 128.4 123,
92212 14,8 122.2  14,4 170,7 120 15,4 134,3 274 17,1 126,7 17, 18,7 139.3 195,
92218 1 122,715 12340 57 16,5 124.4 24, 181 1270 42, 19,5 129.8 198,
72300 15.4 123,27 155 1333 /3 16,2 124.9 63, 17.5 137.4 A3, 18.8 13000 753
77304 157 1237 154 123.8 B3 14:1 124.3 48, 17.4 128.3 G 189 130.4 . 319,
92212 14,1 124,85 16,0 1285 4.0 17,4 137.2 (Ax 19,1 130,00 124, 20,5 1323 347
e a4 1250 1444 1250 00 17.8 12721 47, 19,5 12%.5 1. 205 13,5 444,
92400 16,7 125,7 16,8 1258 R.3 18.4 129.1 9. 20,0 1314 718, 2.1 1344 0,
72404 149 126,4 149 1264 00 18,0 129.4 44, 19,5 131 M7, 0.3 1347 0.
92412 17,1 126.9 17.1 127.0 5.7 181 1729.9 7% 19,3 132,793, 20,3 1357 0,
72418 17.4 1372.7 17,4 127.8 5,7 18,5 1305 130, 0.0 133,72 344, 0.4 1354 0.
92300 17,4 18R,7  17.4 128.8 14,5 18,7 1316 189, 20,0 1327 0, 221 1334 0,
23506 17,4 1297 17,3 119.2 2%, 17.2 132.1 204, 19,5 134.8 &, |1 1380 0

93512 17,3 131.0 17.1 130.7
72518 17.3 1324 17,3 1334
92600 17,2 1341 17,7 1344
924604 17:2 1357 17,2 135.7

>3

14,2 135,013, 14,2 138,72 0. 14,5 141.4 0.
17.8 137.% H4, 8.7 1410 0. 0.0 0.0 0,
17,3 139.9 2, 17.7 1430 0, 0.0 0.0 0,
17.3 141.5 0. 8.1 1453 0. 0.0 0.0 &

-

-

-

2 S D D O
-
Lo B e S w B o B s i o]

92612 17.3 137.4 17,3 137.4 s 17.6 143.2 8, 1R:5 144.5 0, 0,0 0.0 0,
72418 17.5 138.7  17.4 138.7 ' 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0.
MEAN VECTOR ERRORS (N.MID 5, 177 280,
NUMBER 0F CASFS 24 20 14

TABLE 17
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OFERATIONAL  POSITION 24 HOUR FORECAST

47 HOUR FORECAST

72 HOUR FORECAST

NATE/TIKE  BEST TRACK FOSITION ERROR FRROR ERROR ERROR
{GNT) LAT.  LONG.  1AT. LONB, (N.HT.Y  LAT. LONG. (NLHMID  LAT. 1ONG, (M.MTY  LAT. LONG. (N.HT.)
23000 0,8 0.0 0,0 0,0 0.0 0.0 0.0 0, 0.0 0,0 a, 0.0 8.0 s
F3004 4.0 0.0 0.8 0.0 0.0 LIS I & .8 0.0 0. 5.0 00 0.
93012 20,5 M08 0.5 110,80 0,0 27 L 67, 24,3 11L.9 0, 26.0 110.4 .
73018 M. 1L 2LE 1L A0 7 UL2 [ 26 110,48 0. 26.8 110,72 0.
10 108 2.4 1110 e 1L 0.0 2.8 1109 0, 0.0 0.0 G, 4.0 0.0 3.
10 104 2.4 1108 2.3 0.8 B2 0.0 0 0. 0.8 0.0 0. 0.0 0.0 0,
013 2.9 1108 2AF O H0.e 0.0 00 0.0 1B AP UV 2, 0.0 B0 0,
10 118 0.0 0.4 8.0 0.0 0.0 6.0 0.0 0. 8.0 0.0 0. 2.0 8.0 P

HEAM VELTOR ERRORS (MM 67, 0. 0,

NUMBER OF CASES 1 9 g

TABLE 18
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RAMON

OFERATIONAL  POSTTION 24 HOUR FORECART 48 HOUR FORECAST 72 HOUR FORFCAST
NATE/TINE  BEST TRACK FOSTTION ERROR ERROR ERRNA ERROR
{GHT) LAT.  LONG.  LAT. LONG, (NMTL) LAT, LONG,  (NLMI)  LAT. LONG. (N.HT.)  LAT, LONG. (N.MTW)

10 500 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0, 0.0 0.0 0, 0.0 040 0,
10 504 00 0,0 0.0 0.0 0.0 6.0 0,0 0. 00 040 04 0,0 00 0.
10 w12 0.0 0.0 00 0.0 040 0.0 0.0 0, 0.0 0.0 0. 0,0 0,0 0,
10 518 12,2 104,27 1327 105,14 79.3 14.8 110.9 239, 16:4 13,5 224, 18.0 115.8 2604
10 400 12,3 104,89 13,7 105.9 1019 14,7 10%.7 108, 18 117 139, 16.8 115.8 179,
10 404 12,5 105.8 13,8 1055 350 14.0 1083 . 153 L0 ath 7.4 112.8 1468,
10 417 12,7 106,7  13,2 106,3 F7.8 14,9 10%.1 83, 16,8 1114 123, 18,4 114,40 199,
10 418 12,9 107,64 13,5 107.2 42,7 14:4 10,5 i 159 1131 78, 17,1 115,90 100
10 700 12:1 10,5 13.8 108, A7.9 15,0 111.4 43, 16,3 1142 102, 172.0 117.0 74,
10 704 13.4 10%.2 14,0 108.4 58.3 14,9 110.4 59 14,3 112.8 U3 17.7 1154 114,
16 712 13,7 109.2 134 1097 8.3 4.2 1131 o, 14,9 115.8 AT 153 119.2 113,
10 718 41 0.4 14 1104 114 154 1137 43, 147 114.3 84, 18.4 1187 432,
10 800 14,2 1.3 144 11,0 184 15,4 1134 424 14,3 115.8 294 17:6 1190 A0
10 804 4.4 1112 147 114 12,8 158 1140 HEN 17:1 1144 AR, 8.1 118.2 7.
10 812 14,7 42,5 148 1131 3.4 15:7 114.4 i 14,8 114.8 704 8.1 1197 171,
10 818 14,8 113.1 4.6 130 133 14,9 1159 43, 3.4 1184 138, 17:3 1210 243,
10 900 15.0 13,8 14,7 1446 713 150 1164 &1 %4 138.8 180, 17,6 122.0 297,
10 204 5.1 1144 14,9 1140 20.8 152 1143 84, 142 185 212 17,7 1204 2459,
10 912 15.32 154 15,2 149 12.8 16:0 117.4 644 17.4 120,04, 18.8 122,56 G
10 918 5.5 115.8 155 1155 149 16,8 118.3 97 18.5 120.4 169, 19.5 123.5 0,

101000 16,0 1168 16,0 1162 16,9 18,2 11940 5, 20,0 1210 e 20,3 125,0 0.

- 101004 thed 117.4 1.4 1171 14,9 18.% 1209 118, 20,4 12441 152, 20,4 1280 0.
101012 17.1 1184 17,0 18,0 8.2 192 1213 141, P S P 0, 20,7 1282 8,
101018 17,8 1189 17.7 11846 180 W5 1213 74, 220 1234 0. 2.0 1250 0.
101100 8.6 19,2 184 189 14,9 2B 17,0 159, 6.4 19,5 0. 0.0 0.0 0,
101104 19.5 119.8 19,7 119.0 447 W00 1182 74 8.3 117.8 . 0.0 00 G.
101112 20,3 1204 0.9 119,01 AA°9 P55 118.9 0, 8.4 18,5 6, 30 117.8 Gy
101118 20.3 10,8 21,3 130,38 282 57 120.3 Q. 30.3 119.3 . .0 0.0 .
101200 20,9 124,40 M9 12 113 24,1 122,70, 0.0 0.0 04 G0 0.0 0y
101204 2012241 2.0 132.0 5.4 0.8 00 0. 8.0 0.0 0. 6.0 00 G.
101212 0.0 0.0 0.6 0,0 0.0 0.0 0.0 0. 0.0 0.0 0, 0.0 0.0 0,
101218 8.0 04 0.0 0.0 0.0 00 00 0. .0 0.0 . Lo 0.0 0.
HEAN YECTOR ERRORS (N.MD) 85, 121, 159,
NUMBER 0IF DARES 23 19 13

TABLE 19
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SELHA

GFERATIONAL FOEITION 24 HOUR FORFCASTY 48 HOUR FORRCAST 72 HOUR FORETAST
TATE/TIME  BEST TRACK POSTITION ERROR ERRNR ' ERROR ERROR
(GHTY  LAT. LOMG, 1LAT, LONG, (NLHT.)  LAT. LONG, (NLMTY  LAT. LONB. (NWNTLY 1AT. LONG,  (NJHILD

102700 9.5 1212 2.5 Y13 &8 10,8 124,53 153, 11.9 1260 307, 12,3 e 475,
102704 7.9 1224 9.9 1224 0.0 1.0 1365 34, 1.7 285 397, 13.0 131.0 530
102712 10,7 123,64 10,5 1235 133 2.3 37 2% 00 0.0 0, 0.0 0.0 a,
102718 11.7 124.4 12,5 124,5 48,3 5.8 18,0 154, 143 129.5 243, 0.0 0.0 9.
102800 13,3 125.0 12,2 12%.0 0 0.0 16,7 126.% 82 0o 80 o, &0 b i
102804 144 1253 4.4 1253 0.0 18,7 1754 67, 20012540 S G0 0.0 e
1027 15,4 1254 154 1754 11,5 8.4 175.8 Kap 19,9 174,90 93, S 0.
1628318 144 1258 14,5 1255 18,7 20.0 1255 77, 080 D &, 0.8 0.0 Oe
102900 17,0 125,9 17,0 175 250 8.8 124.5 107, 0.0 0.0 3, 0a G0 0.
107904 4 1740 17.4 1754 34,5 19,7 124.5 P 3.1 122.5 121, 0.0 0.0 th
102912 18,3 1359 .7 125.% 4.0 .2 125.4 48, 2.9 1250 9, 3,0 0.0 d,
162918 9.1 125.9  1R.8 1240 1R.9 .5 1258 149, 2.5 1759 G, 2.0 0.0 .
103000 19,9 1258 2.0 1259 B3 3.3 124.8 B4, G120 0. 5.0 0.0 9,
103004 20,7 129.4 20,7 17E.8 0 330 FL7 1.9 118, 9.0 0.0 4, 3.8 40 .
1532 2.8 124,60 2L3 OIS ALY 0.0 0.0 0. &0 0.0 o, 2.0 00 G,
102018 3 1239 L 1234 TR 0.0 0.0 8. G0 40 G, 3.0 0.0 0
103100 PCE SO 1 P S X P B K O S 3.0 0.0 0. 0.0 0.0 &, 0.6 0.0 i
103104 24,1 122,80 241 1728 OL0 0.0 0.0 0 G:0 0.0 0 LTS (N 0.
102112 0.0 0.0 0.0 0.0 0.0 2.0 0.0 0. 8.0 0.0 {8, 0.0 0.0 &,
103118 9.0 4.0 0.0 8.0 0.0 0.8 0.0 . 0.0 0.0 Q. .0 0.0 &,
HEAN VELTOR ERRORS (H.N1) 114, 204, ik

HUKEER OF CAGES o 14 & 2
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172
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177
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180
181
182
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Tnfluence of Cloudiness on Summertime Temperatures in the Eastern Washington
Fire Weather district. James Holcomb, April 1979. (PB298674/AS)

Comparison of LFM and MFM Precipitation Guidance for Nevada During Doreen.
Christopher Hill, April 1979. (PB298613/AS) :

The Usefulness of Data from Mountaintop Fire Lookout Stations in Determining
Atmospheric Stability. Jonathan W. Corey, April 1979. (PB298899/AS)

The Depth of the Marine Layer at San Diego as Related to Subsequent Cool
Season Precipitation Episodes in Arizona. Ira 8. Brenner, May 1979.
(PB298817/AS)

Arizona Cool Season Climatological Surface Wind and Pressure Gradient Study.
Ira S. Brenner, May 1979. (PB298900/AS)

The BART Experiment. Morris 8. Webb, October 1979. (PB80 155112)
Qccurrence and Distribution of Flash Floods in the Western Region.
L. Dietrich, December 1979. (PB80 160344)

Misinterpretations of Precipitation Probability Forecasts. Allan H. Murphy,
Sargh Lichtenstein, Baruch Fischhoff, and Robert L. Winkler, February 1980.
(PB80 174576)

Annual Data and Verification Tabulation - Bastern and Central North Pacific
Tropical Storms and Hurricanes 1979. Emil B. Gunther and Staff, EPHC, April
1980. (PB80 220486)

NMC Model Performance in the Northeast Pacific. James E. Overland, PMEL-
ERL, April 1980. (PB80 196033) .

Climate of Salt Lake City, Utah, Wilbur E. Figgins, Third Revision Januery
1987. (PB87 157194/AS)

An Automatic Lightning Detection System in Northern California.
Rea and Chris E. Fontana, June 1980. (PB80 225592}

Regression Equation for the Peak Wind Gust 6 to 12 Hours in Advance at Great
Falls During Strong Downslope Wind Storms. Michael J. Oard, July 1980.
(PB91 108367)

A Raininess Index for the Arizona Monsoon.
(PB81 106494)

The Effects of Terrain Distribution on Summer Thunderstorm Activity at Reno,
Nevada., Christopher Dean Hill, July 1980. (PB81 102501)

An Operational Evaluation of ihe Scofield/Oliver Technique for Estimating
Precipitation Rates from Satellite Imagery. Richard Ochoa, August 1980.
(PB81108227)

Hydrology Practicum. Thomas Dietrich, September 1980, (PB81 134033)
Tropical Cyclone Effects on California,  Arnold Court, October 1980.
133779)

Eastern Nortk Pacific Tropical Cyclone Occurrences During Intraseasonal
Periods. Preston W. Leftwich and Gail M. Brown, February 1981  (PBS1L
205494)

Solar Radiation as a Sole Source of Energy for Photovoltaics in Las Vegas,
Nevada, for July and December. Darryl Randerson, April 1981. (PB81 224503)

A Systems Approach to Real-Time Runoff Analysis with a Deterministic Rainfall-
Runoff Model. Robert J.C. Burnash and R. Larry Ferral, April 1981. (PB81 224495)

A Comparison of Two Methods for Forecasting Thunderstorms at Luke Air Force
Base, Arizona. LTC Keith R. Cooley, April 1981, (PB81 225393)

An Objective Aid for Forecasting Afternoon Relative Humidity Along the
Washington Cascade East Slopes. Robert S. Robinson, April 1981  (PBSL
23078)

Annuval Data and Verification Tabulation, Eastern North Pacific Tropical Storms
and Hurricanes. 1980. Emil B. Gunther and Staff, May 1981. (PB82 230336)
Preliminary Estimates of Wind Power Potential at the Nevada Test Site. Howard
G. Booth, June 1981, (PB82 127036) X

User's Guide. Mark Mathewson, July 1981, Revised September 1981
(PB82 196783)
Forecasting the Onset of Coastal Gales Off Washington-Oregon. Jobn R.
Zimmerman and William D. Burton, August 1981. (PBS2 127051)
A Statistical-Dynamical Model for Prediction of Tropical Cyclone Motion in
the Eastern North Pacific Ocean. Preston W. Leftwich, Jr., October 1981
(PB82195298)
An Enhanced Plotter for Surface Airways Observations.
Jeffrey L. Anderson, October 1981. (PB82 153883)
Verification of 72-Hour 500-MB Map-Type Predictions.
1981 (PB82 158098)
Forecasting Heevy Snow at Wenatchee, Washington. James W. Holcomb, December
1981 (PB82 177783)
Central San Joaquin Valley Type Maps.
(PB82 196064)
ARAP Test Results. Mark A. Mathewson, December 1981. (PB82 198103)
Approximations to the Peak Surface Wind Gusts from Desert Thunderstorms.
Darryl Randerson, June 1982. (PB82 253089)
Climate of Phoenix, Arizona. Robert J. Schmidli, April 1969 (Revised December
1986). (PB87 142063/AS)
Annual Data and Verification Tabulation, Eastern North Pacific Tropical Storms
and Hurricanes 1982, E.B. Gunther, June 1983. (PB85 106078)
Stratified Maximum Temperature Relationships Between Sixteen Zone Stations
in Arizona and Respective Key Stations. Ira S. Brenner, June 1983, (PB83
249904)
Standard Hydrologic Exchange Format (SHEF) Version I
Vernon C. Bissel, David G. Bennett, August 1983. (PB85 106052)
Quantitative and Spacial Distribution of Winter Precipitation along Utah’s
Wasatch Front. Lawrence B. Dunn, August 1983. (PB85 106912)
500 Millibar Sign Frequency Teleconnection Charts - Winter.
Dunn, December 1983, (PB85 106276)
500 Millibar Sign Frequency Telecomnection Charts - Spring.
Dunn, January 1984. (PB85 111367)
Collection and Use of Lightning Strike Data in the Western U.S. During Summer
1983. Glenn Rasch and Mark Mathewson, February 1984. (PB85 110534)
500 Millibar Sign Frequency Teleconnection Charts - Summer.
Dunn, March 1984. (PB85 111359)
Annual Data and Verification Tabulation eastern North Pacific Tropical Storms
and Hurricanes 1983. E.B. Gunther, March 1984, (PB85 109635)
500 Millibar Sign Frequency Teleconnection Charts - Fall. Lawrence B. Dumn,
May 1984. (PB85 110930)
The Use and Interpretation of Isentropic Analyses.
October 1984. (PB85 132694)
Annual Data & Verification Tabulation FEastern North Pacific Tropical Storms
and Hurricanes 1984. E.B. Gunther and R.L. Cross, April 1985. (PB85 1878887AS)
Great Salt Lake Effect Snowfal: Some Notes and An Example. David M.
Carpenter, October 1985. (PB86 119153/AS)
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James E.

John H. Ten Harkel, July 1980.

(PBSL
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R.F. Quiring, November

Thomas R. Crossan, December 1981
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Lawrence B.

Jeffrey L. Anderson,
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192
193
194

195
196

197
198
199
200

201

Large Scele Patterns Associated with Major Freeze Episodes in the

cul-
tural Southwest. Ronald S. Hamilt d Gl Aeie
(Phas Lassraay on  an enn R. Lussky, December 1985,
NWR Voice Synthesis Project: Phase I Glen W. S:

(PBS5 149604/35) j en ampson, dJanuary 1986.

The MCC - An Overview and Case Study on Its Impact in the West Uni
States. Glenn R. Lussky, March 1986. (PBS6 170651/AS) P estern United
Annugl ]?ata and Verification Tabulation Eastern North Pacific Tropical Storms
and Hurricanes 1985. E.B. Gunther and R.L. Cross, March 1986. (PB86 170941/AS)
ﬁ.adﬁd Inst;rlpreéatwn Eviuxde':lJmes.l Rogrfe‘;p G. Pappas, March 1986. (PB86 177680/AS)
esoscale Convective Complex e Storm over the Desert South A
Ill?v.al;ndeir:sﬁ‘on,Aprﬂ 1986. (PB86 150998/AS) eert Soutliwest. Darryl
e ects of Eastern North Pacific Tropical Cyel the S
United Stetes, Walter Smith, August 1085, (PB37 106250A) . ¢ o ooestern
Prehm;qary Lightning Climatology Studies for Idaho. Christopher D. Hill, Carl
gi Gorski, and Mdﬁaellg. Cdtiiger, April 1987. (PB87 180196/AS)
eavy Rains an ooding in Montana: A Case for Slantwi i
Glenn R. Lussky, April 1987. (PB87 185229/AS) or Slantvise Gonvection.
Anézuﬁl Data anigs‘éeriﬁﬁation LTabulation Bastern North Pacific Tropical Storms
and Hurricanes 3 oger L. Cross and K th B. Mi
(PB81811110895/AS) g enne elke, September 1987.
An Inexpensive Solution for the Mass Distribution of Satellite Ima, Gl
W. Sampson and George Clark, September 1987. (PBS8 114038/AS) ges. e



NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Administration was established as part of the Department of
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact
of natural and teehnological changes in the environment and to monitor and predict the state of the solid
Earth, the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa-

tion in the following kinds of publications:

PROFESSIONAL PAPERS-—Important defini-
tive research results, major techniques, and special
investigations.

CONTRACT AND GRANT REPORTS-—Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS—Presentation of analyzed data generally
in the form of maps showing distribution of rain-
fall, chemical and physical conditions of oceans and
atmosphere, distribution of. fishes and marine
mammals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS—Re-
ports containing data, observations, instructions,

_ ete. A partial listing includes data serials; predic-

tion and outlook periodicals; technical manuals,
training papers, planning reports, and information
serials; and miscellaneous technical publications.

TECHNICAL REPORTS—Journal quality with
extensive details, mathematical developments, or
data listings.

TECHNICAL MEMORANDUMS—Reports of
préliminary, partial, or negative research or tech-
nology results, interim instructions, and the like.

Information on availability of NOAA publications can be obtained from:

NATIONAL TECHNICAL INFORMATION SERVICE
U. S. DEPARTMENT OF COMMERCE
5285 PORT ROYAL ROAD
SPRINGFIELD, VA 22161



