145° 150° 155° 160° "«

sl ‘
i" B & y
T + T T Ll T %’ t t : , lr—‘vd ;
. ~-/ . + 4 €L _1(
I~ . TYPHOON ELLEN .
| ., ., BESTTRACK TC-04 e
I 13 MAY-21 MAY 1980
i ~ MAX SFC WIND 110 KTS :
| _ MINIMUM SLP 931 MBS
358 T T
30— —
L 212Z% 4 . B R T . -

T T
+—+ +——1—t —t+—+
[ L
MARCUj J
) 1:15_5" o 1j3_0°_ 1«
4 + ——— —e——
= Il 1 3 | 1 i 5 i i 1

L]
T ENEWETAK ° ~

$b— 10—t ettt ———+—HC——
X "’x ’ -[ . P‘ALA’U lg 0— . o i ' ﬁ- ‘ )
+ A . . . . PR “TRUK ° .4 e - T -
L PONAPE _
1 LEGEND ] | 0
g T t——————kgsrac
I F44 06 HOUR BEST TRACK POSIT B A
A SPEED OF MOVEMENT
1 B INTENSITY St
I C  POSITION AT XX/0000Z T r

eco TROPICAL DISTURBANCE
™ ses TROPICAL DEPRESSION
— ~— TROPICAL STORM
— TYPHOON

@ SUPER TYPHOON START

<> SUPER TYPHOON END 1 : I 2. N L S
+oo EXTRATROPICAL ' § .o R AN P
sss DISSIPATING STAGE

Y FIRST WARNING ISSUED
¥r LAST WARNING ISSUED

TR

26



TYPHOON ELLEN (04)

Typhoon Ellen develop2d in an active,
near-equatorial trough west of the Truk Is-
lands on 11 May 1980. Strong upper--level
divergence over the Caroline Islands and
a weak 500 mb steering currents, produced by
a northward adjustment of the 500 mb ridge
axis to 25N, provided an excellent environ-
ment for tropical cyclone development. Ellen
was an interesting tropical cyclone from
several viewpoints. During her existence,
Ellen underwent rapid initial development,
abruptly changed track at a low latitude,
and followed a slow oscillatory motion for
an 18 hour period.

Ellen's initial tropical disturbance
became evident on satellite imagery between
1112002 and 1200002, However, a Tropical
Cyclone Formation Alert (TCFA) was not is-
sued at that time because 1200002z synoptic
data did not indicate a well-defined surface
circulation with lowering surface pressures.
A weakening of the satellite signature during
the next 12 hours supported this decision.
Between 1212007 and 121600Z2, Ellen's satel-

lite signature improved markedly and a TCFA
was issued. Aircraft reconnaissance at
130422Z confirmed Ellen's rapid development
and estimated 45-50 kt (23-26 m/sec) maximum
surface winds. The first warning was issued
at 130600Z. Post-analysis indicates that
Ellen reached tropical storm strength at
121800%Z.

Ellen appeared to be following TY Dom's
track across the Philippine Sea as she
tracked initially west over Woleai Atoll and
then west-northwestward toward Ulithi Atoll.
On 15 May, Ellen abruptly turned to the north
and was headed for Japan. By 150000%Z, she
was tracking north-northwestward at approxi-
mately 8 kt (15 km/hr) and had intensified to
65 kt (33 m/sec). At 170000Z, Ellen passed
220 npm (407 km) west of Guam with maximum
sustained surface winds of 110 kt (57 m/sec).
Figure 3-04-1 is satellite imagery during
this period of Ellen's track.

After her abrupt turn, Typhoon Ellen's
surface circulation followed a pronounced

FIGURE 3-04-1. Typhoon ELLen shontly afien
nreaching typhoon intensity, 15 May 1980,
00542, (DMSP imageryl
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FIGURE 3-04-2. Typhoon ELLen's best tnack
between 1418002 and 1606007 May 1980. Sunface
and 700 mb-positions observed by aircraft necon-
naissance, and vectons between successive ain-

craft gixes, arne shown.

oscillatory motion about a basic north-north-
west track. Surface positions observed by
aircraft reconnaissance and vectors between
successive aircraft fixes during this period
are illustrated in Figure 3-04-2. These
short term oscillations were difficult to
interpret and thus made forecasting Ellen's
movement very difficult.

As Ellen was undergoing this oscillatory
motion, aircraft reconnaissance also observed
that the location of minimum sea level pres-
sure appeared to rotate close to the wall
cloud in a highly elliptical eye. During the
same period, Ellen deepened to her lowest
minimum sea level pressure of 931 mb and
intensified an additional 45 kt (23 m/sec),
reaching her maximum intensity of 110 kt
(57 m/sec).

This oscillatory motion and uncertainty
in the position and strength of the 500 mb
subtropical ridge axis created a significant
forecast problem. Forecasts of early re-
curvature to the northeast did not material-
ize as Ellen continued on a north-northwest
track toward Japan. Once north of the ridge
axis, Ellen recurved between 25N and 30N and
accelerated northeastward at forward speeds
in excess of 30 kt (56 km/hr). Following
recurvature, Ellen weakened rapidly and merg-
ed with an extratropical low pressure system
south of Honshu.

Ellen's actual track passed closer to
Japan than originally forecast due to rapid
deepening of a mid-latitude trough over
Japan and rapid intensification of the sub-
tropical ridge east of Japan. 1In response,
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500 mb winds south of Japan backed in direc-
tion and strengthened, causing Ellen to
accelerate northeastward and pass 120 nm
(222 km) east of Yokosuka Naval Station,
Japan (Fig. 3-04-3). Department of Defense
resources in Japan reported no major damage,
and Yokosuka only reported 20~25 kt (10-13
n/sec) sustained winds during the passage of
Ellen. Flooding reported in Kyushu and
Shikoku resulted from heavy rain produced by
the extratropical low pressure system which
eventually merged with Ellen south of Honshu.
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FIGURE 3-04-3. Forecast tracks gon Typhoon
Ellen grom 1912007 and 1918007 data bases.
Sefected 24-hn fonecast wind vectons at 500
mb fon each data base are also illusirated,
along with the §inal best thack | memmm] fon
that period.
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