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Mars Observations in 2001. Part |
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(Abstract) The present article is the first part of the report of our Mars observations in 2001. In
2001 a global dust storm was entrained from the area of Hesperia on 24 June. The planet Mars was
closest to us on 22 June and so we were forced to spend the latter part of the apparition to chase the
development and subsidence of this uncommon dust clouds. Hence we shall divide our Mars report
into two and here we treat Part I: We review here our routine observations from 27 October 2000
to 23 May 2002; the period of about a year and a half. In the next Part II we shall focus on the global
dust storm and analyse its several aspects.

Mars observations at the Observatory of the Fukui City Museum of Natural History started in 1952
and this is the 12th of the Mars report series in the Fukui City Museum's Bulletin.

F—0O—R:XE, RREH, 2001FDONE, XEBE, BHTEALEYERNA, Mars, visual
observation, Mars in 2001, global dust storm
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HE Mars observation programme of the Ob-

servatory of the Fukui City Museum of Natural
History began in 1952. Ever since, the programme has
been performed every two years. The next apparition
occurred in 1954 when Mars was nearest to the Earth
on 2 July with 6=168" and in that year we both
started our routine observations of Mars. The following
opposition in 1956 was the so-called great opposition
(with the maximum diameter 6=24.8"). Mars repeats
its great oppositions every 15 or 17 years and we have
successively observed the great apparitions in 1971,
1988, and 2003. Especially the opposition in 2003 gave us
a great diameter of 6=25.1". The apparition in 2001 with
which we are here concerned was the one just before
the 2003 great apparition and this kind of apparitions
was also experienced by us in 1954, 1969 and 1986.
However those apparitions are not quite the same each
other: There are several differences in the diameters
0, in the central latitude ¢ as well as in the planet's
seasons A and so on as shown in the foregoing Figure
(drawn by M. MURAKAMI, CMO/0OAA). In 2001 a
further difference occurred because of the onset of the
great dust storm. Therefore the apparition was more
different and important compared with the preceding
apparitions.

The maximal diameter in 2001 was ¢ =20.79" (inferior
to 0=2511" in 2003). Furthermore the apparition
had an inconvenience in its position in the sky; that
is, the altitude of the planet seen from the northern
hemisphere was quite low in the southern sky and
consequently the seeing condition was not expected to
be so preferable (the lowest apparent declination was
under 26°S).

Concerning the observations in the apparitions
which are similar to the 2001 one, we published the
reports of 1954 and 1969 in No.24 of this Bulletin and
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as to the observations of 1986, we did in No. 36. We
used a 15cm refractor in 1954 and 1969, while in 1986
and this time we made use of a 20cm refractor.

In the present report, however, we deal with no
more than a simple narrative of the observations
in 2001 (from 27 October 2000 to 23 May 2002) and
postpone the detailed résumé of the Martian surfaces
before the occurrence of the great dust storm as
well as the detailed analyses and its aftermath of the
dust storm to the following issue as Part II.

2 2001FEDNEE Ephemeris of Mars in 2001
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HE 1999 Mars was closest to the Earth on 1 May
1999 and at opposition on 24 April 1999, while in
2001 they occurred two years and two months later
on 21 June 2001 and 13 June 2001 respectively. In
general, in order to observe the surface markings
we need the apparent diameter 0 to be larger
than ¢ =4" (arc seconds). Considering this fact, it
became possible to observe Mars for about one
year and seven months. However, during the early
stage the diameter ¢ is much smaller, and then the
observation time is limited to a shorter time just
before dawn, because the planet is not so elongated
from the Sun. In 2001, the diameter was 6 =5.2" on 1
January, and 6 =6.3" on 1 February. On 13 February
the planet attained the western quadrature, that
is, the planet was separated from the Sun by 90
degrees to the west, and so the observation hours
much elongated. The diameter rose up to ¢ =7.8" on
1 March, 6 =104"on 1 April, 6 =142" on 1 May, &
=19.3" on 1 June, and we then welcomed the maximal
diameter 6 =20.8" on 21 June GMT.
We note here that the planet Mars enjoys the
four seasons because its axis is declined by 25.2
degrees against its orbit plain. We indicate the

Martian season by 4 and employ the Areocentric
Longitude of the Sun Ls as the parameter to denote
the season. Therefore A1 =000°Ls corresponds to
the autumn equinox of the southern hemisphere, 14
=090°Ls does to the winter solstice, A1=180°Ls to
the spring equinox and A =270°Ls to the summer
solstice. The length of Martian seasons we can
observe differs from apparition to apparition: in the
previous 1999 apparition we observed from A =037°Ls to
A =327°Ls, while this time as stated below we obs-
erved from 4=068"Ls to 1=012°Ls. The season at
opposition was A =132°Ls in 1999, while it was 1
=182°Ls in 2001, different by about 50 degrees. As
above mentioned, 4=180°Ls implies the southern
spring equinox and hence the 2001 apparition gave
a good opportunity to us to observe in a greater
detail the surfaces at the season before and after the
southern spring equinox. As we shall state below, a
great dust storm started from the area of Hesperia
at 1 =184"Ls, and so we eventually spent the latter
part of the apparition to chase the developing and
subsiding modes of the dust storm. Up until then the
great dust storm has been believed not to occur if
not the surface is much heated enough to raise the
ascending air in the southern hemisphere, and so the
season of the southern great dust storm should be from
A =250°Ls through the summer solstice A1=270°Ls to
1 =300°Ls. In this sense the present dust storm was
extraordinary and so particularly interesting.

Tentatively we come back to see the variation of
the apparent diameter after opposition, it went down
to 6=205"on 1 July (A1=188Ls), to 6 =165"on 1
August (1 =206°Ls), to 6 =13.2"on 1 September (4
=225°Ls), to 6 =10.7" on 1 October, and finally at the
end of the year to J =6.3". At the time we ceased to
observe in May 2002, it was 6 =3.9".

We use w to denote the longitude of the central
meridian which is an important ingredient to
coordinate the surface. Since the Martian markings
have been known to be fixed and so it was possible
to introduce the longitude which is given westward
started from the prime meridian (Sinus Meridiani),
and so, if the central meridian is at 230 degrees of
west longitude, we denote w=230°W. The rotation
period of Mars is about 24 hrs 40 mins, so that it
rotates about 350.1 degrees a day, that is, 14.6 degrees
per hour, or 10 degrees every 40 minutes. Hence we
employ the method of collecting images by repeating
the observations every 40 minutes. Since the rotation
of Mars is longer than that of the Earth by 40
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minutes, we shall obtain a series of images with the
same longitude (to compare) if we repeat the method
at fixed hours every day.

As another element to coordinate the Martian
surface, we also use the latitude of the central point
¢, which in another way denotes the tilt of the
poles. The central latitude was near at the equator
around the time of opposition in 2001, while it went
up to ¢=7°N in July, but gradually went down to
the south and finally down to ¢ =26°S at the end of
2001. Note that (w, ¢) works as the coordinates of
the central point of the disk. When we are to denote
the position of markings, we use the capital letters
(Q, @) instead of (w, ¢).

We need further to show the defect of illumination
1 of the disk. We already stated that we use 0 to
denote the apparent diameter in arc seconds.

Date and Time are basically described in GMT,
but sometimes we use JST (Japan Standard Time).

As mentioned, in such an apparition of 2001 (namely
the case of the apparition just before the great ap-
parition), the altitude of the planet if seen from the
northern hemisphere is quite low in the southern
sky. When the planet was closest to the Earth, its
apparent declination was 26°46'S, and hence the
highest altitude of the planet on the occasion was just
29°, since the latitude of Fukui is about 36° [more
exactly, our dome of the Fukui City Observatory
is located at (36°03'24"N, 136°12'34"'E) in the Google
Earth coordinates]. This implies it is hardly possible to
be blessed with the favourable seeing conditions. The
apparent declination was lowest down to 27°S in late-
August and it did never rise up to the north beyond
the celestial equator throughout the apparition.

2000 — 2001 — 2002 —

Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | June | July | Aug | Sept | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Total
Nj 0| 10 8 1 9| 12| 39| 14| 20| 53| 39| 30| 24| 18 5 7 4 4 0 0| 292
Mn 1] 25| 50| 15| 51| 48| 109| 87| 64|29+149|58+65| 55| 67| 78| 48| 20| 25| 13| 29 2 |814+214

3 bNbNDOEAl Our Observations
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OUR observations started on 27 October 2000 (1

=068°Ls) at the Fukui City Observatory, and
ended on 13 May 2002 (A1 =012°Ls) at the same place.
During the one year and seven months, we obtained
a total of 1380 drawings. Since we need 20 minutes
for one drawing each time, it implies we spent 460
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hours for the whole observations. The numbers of
observations each month are tabulated in Table. Nj
is a code of NAKAJIMA and Mn is of MINAMI. Mn
went to Naha City, Okinawa on 8 July to chase the
great dust storm and stayed there until 11 August.
In Okinawa, the rainy season ends earlier and then
the sky continues to be fine. In fact it was possible
to observe every night when Mn stayed at Naha.
Furthermore the altitude of the planet was higher
than at Fukui by 10 degrees.

The main instrument at the Fukui City Observatory
is a 20cm F12 refractor (made in 1985). We used Iena's
Or 6mm and 4 mm oculars to obtain 400 X and 600 X.
Sometimes we used 480 X. At Okinawa Mn made use
of a 25cm Newtonian at 420 X by the courtesy of our
CMO/OAA colleagues, and sometimes had occasions
to use a 40cm, a 3lcm, and a 40cm Newtonian owned
by T. WAKUGAWA, H. ISHADOH and I. MIYAZAKI
respectively.

4 AR | (RIBEET)
Observations | (from A=068’Ls to the
Closest Day at A=182°Ls)
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NAKAJIMA's Drawing
on 22 Feb 2001
18:30 GMT

7 ADAEIZERC RA Tz, 5H12H(A=160°Ls)iZ %
MBEST VX2 LOFHEICHSL CRYVHLTWD 0
WIRZ 7205, KiG L7z CTh oz b AN v, 7
B, 5H12H12121400GMT@3K:JST) A 520:20GMT
(B HFRHI2E]ST) £ TLBIIEHH L T2, 5H13H(4A
=161°Lo)l2iE R Y 2 VT 4 A - <A FIVOEFH

SNVTITF AT X AOEH T THIE SNz
B, Ny TARYETHL SR HFEELTWD, —F
FBEIZ T WANABMTREN DD, TLVF2 L O
TIEEICH B W, 5ALTH(A =163 Le)EA S id~ v F
AR DOEEE TS L) ko720, FodtEidde
LA #ER . 5H19H(1=164°Ls) TlE~Ny I AB T D
MBEN S SICEMEICZ Y, w=27T"W (Mn) §i 2T
EREBEN LAY 7 AVERIZM Do TRE L2 %
EOWCRZ F72, w=297"W Mn)TIZFFMEND
BB WSR2 T\, 5H20H( 1 =164°Ls)
WCETalVvT 4R - <A INVOEEPS R 2720, &
OHLY—A VTP, a7 4 A <A NN
EPT 52O THMEITHME S 2 RE72. w=268W
(Mn) TIXRIE Y HBEDPHANY TANORADPRSNS
B, BT H & EWERED S HEDH L. w=278 W (Mn)
DRFTIIHBEO Y FTHE Ny T ANOREH LHN
WSRO, ZIUTRZWE LR LTI RV, M
DiF TOERLEZZ NS, BB, LB [KEME]
2455 (6 H10H ) (2 kAU [--- mTREME L LT, s
R CTOHEBENEE L T THEBRE» S5~y T A—
Zfallout L 7272912, MEO—EBERL, -+ — /5T
AV TAZRKEMLE L THES72E W) ZEDPEZDL
N5l tds BICZORTTEBED T I
NE-TWDLEEZTWDL DD, 25 Hw=2500W
H72) TEEBEI DI 2N TR S . 2OHW
=189°W (Mn) 7 5272°W N) T CEH A oBH O v 2
VT4 A <A N7z

6HIZ A>Tl (6H13H), it 6H21H) ~&ikD
WT &7, 6H2H(A=171°Le)iZld 6 =194"& 72 o 7.
MARAIX10° 1CHE/ ML T Ah. F—24N1218°C TH -
72, SORIEVIA - F7ADYFNLIY) 237 4
FTHRONZZDS, BRE / P13 ) BT S
SORHYDBRENE. B, TOHIFTURY T 14 AL
DHBIZRZ, A TDOF Y 2 8T A - F VAN
WHHERTEX L0353 H L RV,

6 H7THT754GMTIZ Y v 7 = 2. — A D Mn~Demail T
A>T&E/. 70)FDR Ly 8= —KrbDHDT,
TJUYF - F— R IBWTIT FAOPEE R L7282 w
ILDTHo7z. PRTEY FAa-FEY XKLL -
¥ =N RHS1950FE O HARDBIINZ DO W T F AL
COEHRIEDFES B L FRL Tzl =7 —K
GEVT—LEMATRELIEZ TV DTHL,
FEINCHRII L, HAROBIHMI~OE & L TESEICH
KOHBNUHBIIZHSHETETLNIDDTH -7, Pk



hEF W OBK

DHFFEIREBERLTCVEEEZONTWE, 70 ¥
“F—ATIF6ASHGMTIZ I L 72, B, 2D =2 —
A DFHE L BRI OWTIIE I TR T 5 .

ST, bbb OBIIZRES &, fRIFTIZ6HIH (A
=175°Ls), 6 H 11 H( A =176° L)l 1 [E @1 & L 7228,
B OBTIIZEE ) BAHTW 20T, T IIE RS
CEAMBAZLE L TWaAH EHBL 72 w=014 W5
w=114WOBHMTH o7 110> — A ¥ I3 h 7%

NAKAJIMA's Drawing
on 11 June 2001
14:00 GMT
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HE most conspicuous event on Mars in 2001 was

the onset of the great dust storm, as detailed
later. It occurred at A =184°Ls, the time just after
Mars most approached. So first of all we review our
observations from our start to the time when the
planet was closest to the Earth.

Our first observation was made on 27 Oct 2000 (4
=068" Ls) around w=130°W, where the north polar cap
(npc) was seen small and roundish since ¢ =26°N. During
November, we chased the npc, and its dark fringe
was observed as well as M Acidalium and Utopia.
From late-November, the evening cloud was checked,
and on 1 December (1 =083°Ls) and 2 December ( 1

=084°Ls), we observed the Tharsis evening white
cloud at w=130°W~160°W. The temperature inside
the dome was 2°C on 8 December. On 15 and 16
December (1 =090°Ls) S Sabaeus was visible, and on
12 December (A =092°Ls) and so on Syrtis Mj had been
seen. It was visible until 29 December (A =096° Ls) 2000
from our side. The npc was very evident. On the day
Nj and Mn observed eleven times from 4:10 JST to 7:30
JST while the temperature inside the dome went down
to —1°C.

As the New Year and the New Millennium came in,
the region of M Sirenum to Tharsis came into sight
from our side. On 6 January 2001 (4 =099°Ls) and 8
January (4 =100°Ls), the orographic cloud around
Tharsis was observed. At the end of January, the
area of Syrtis Mj showed up. At the beginning of
February (A =112°Ls, 6 =64" on 4 February) Hellas
was bright at the southern limb. The npc was still
visible. Till mid-February, from Chryse to Tharsis
the equatorial band mist was observed especially
strong at the evening side. From 26 February (4
=123°Ls), S Sabaeus came into sight, and M Acidalium
passed the central meridian (CM) until the beginning of
March. The phase angle was still ¢ =38°, but a Chryse
morning mist was thick. In mid-March, Syrtis Mj and
the bright Hellas were seen, and Elysium was also
bright. At the end of March (4 =136°Ls on 26 March)
a whitish evening cloud at Tharsis showed up thick
again. At the beginning of April M Acidalium passed
the CM, but because ¢ came down, it became hard
to observe the northern part which also looked
covered by the north polar hood (nph). 1=142°Ls
and 6 =109" on 6 April. Syrtis Mj was caught at the
morning limb to show a light-blue tint on 14 April (4
=146°Ls). On 15 April (1 =146"Ls. ¢ =1°5), the npc was
witnessed to the north of Utopia. In this season the
carbon dioxide in the air must have much condensed,
and the south polar hood (sph) looked quite active as
was observed on 25 April (1 =151°Ls) and 26 April (4
=152°Ls) from w=123"W to w=201°W. On 27 April (1
=152°Ls) we observed from w=114°W (Mn, 15:40 GMT),
and through w=124°W (Mn), 133°W (Mn), 143° W (Mn),
148°'W (Nj), 153°'W (Mn), 158° W (Nj), 163° W (Mn), 167° W
(Nj), 172°W (Mn), 177°W (Nj) to 182° W (Mn, 20:20 GMT)
and chased the evening set of clouds over Tharsis
Montes and Olympus Mons as well as the activity of
the sph.

As another month came in, the diameter ¢
approached 15", and it became possible to witness
some details. In Japan the regions of S Sabaeus to
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Solis L were visible, and remarkable was the activity
of the sph in the circumpolar region. It was ¢ =2°S
and 1=156°Ls on 4 May. The nph was also seen
thick at the north of M Acidalium from 4 May to
13 May (4 =161°Ls). The sph looked to protrude
toward the area of Argyre on 12 May (1 =160°Ls):
It must have been a part of condensate part. On the
day we observed 15 times a night from 14:00 GMT
to 20:20 GMT. On 13 May (A =161°Ls) we observed
from the CM passing of Syrtis Mj to Margaritifer
S: It was characteristic that Hellas became duller
as it approached the evening terminator. The sph
was quite complex and showed lights and shades
inside each time. Especially bright was the part to
the south of Argyre. On 17 May (4 =163°Ls), Hellas
passed the CM from earlier sessions: its northern
part was not bright. On 19 May (1 =164"Ls), the
sph looked further complex, and at w=277"W (Mn)
a protrusion from the sph downward to the western
part of Hellas was caught. At w=297"W (Mn) a
bright spot inside the morning side of the sph was
seen. On 20 May (A =164°Ls, 6 =175"), the seeing
was still favourable and as Syrtis Mj was closer to
the CM, the sph and Hellas appeared detailed, and
it was shown at w=268" W(Mn) that the protrusion
to Hellas still remained rather broadly, while the
evening part of the sph was brighter. At w=278"W (Mn)
it was recorded that the eastern part of the sph
and the protrusion to Hellas contained dusty areas,
and these were regarded as dust disturbances
which were common to the ones raised often at
the perimeter of the south polar cap (spc). In CMO
#245 (10 June 2001 issue) at p3010 Mn wrote: “This
phenomenon is interesting, and we may consider that
a dust disturbance had occurred near the perimeter of
the spc, and it already fell out on some portion of the
spc to make it duller as well as on the southern part
of Hellas to show a lighter trace of the protrusion.”
At this point we considered that the spc was being
grown up beneath the nph. The complex configuration
of the nph was also observed on 25 May (w=167"W),
and around w=250°W the sph/spc looked split in two.
On the day we observed as follows: w=189"W (Mn), 199°W
(Mn), 209°W (Mn), 219°W (Mn), 238° W (Mn), 243° W (Nj),
248°W (Mn), 253°W (N)), 258° W (Mn), 262°W (Nj), 267° W
(Mn), 272°' W (Nj) where Syrtis Mj came up from its
mere morning to the presence near the CM.

In June, we welcomed the day of opposition on 13
June and the day when Mars was closest on 21 June:
On 2 June (w=171°W) the diameter was ¢ =194", and
the ¢ shrank to 10° . The temperature was 18 C inside

the dome. On the day, the areas from the evening
Solis L to Elysium were observed. The sph/spc was
still very complicated and the brightness was not
omnipresent. There was shown an inlet around at Q
=170°W. On the day Propontis I was quite evident, and
Olympus Mons was witnessed but not so white.

On 7 June at 754 GMT a piece of big news arrived
by an email: It was from Donald PARKER, Florida, to
Mn, and reported his team succeeded in detecting a
series of flares at Edom Promontrium. The discovery
was made just before the email at the Florida Keys.
This phenomenon was observed in the 1950's in Japan,
and based on these observations, Tom DOBBINS
and Bill SHEEHAN predicted that the flare at Edom
could come again at the beginning of June. They
also succeeded on the following night. As to this
phenomenon, we shall detail in Part I

The weather at Fukui at those times was poor
because of the rainy season, but from 9 June we had a
few fine nights: Based on our observations on 9 June
(A=175°Ls) and 11 June (4 =176°Ls) we judged that
the south polar region (spr) was largely governed
by the spc since there was seen a shadowy area at
the top of the south polar region. On both days, we
observed the regions from w=014°W to w=114"W.
Especially on 11 June, Akinori NISHITA (Ns) joined us
at the mid-night, and we observed as follows: w=014"W
(Nj), 018° W(Mn), 023° W(Nj), 028 W(Mn), 033° W (Nj),
038° W(Mn), 043° W(Nj), 048> W(Mn), 053° W(Nj), 057° W
(Mn), 067° W(Mn), 073° W(Ns), 077° W(Mn), 087°' W (Mn),
092° W(Ns), 099° W (Ns), 104° W (Mn). Ns thus took three
ccd images.

Now that the southern spring equinox was around
the corner, and the southern hemisphere was the
main object of the observations, we here report ours
at Fukui in a bit detail: On 12 June (A1 =177°Ls) we
observed from w=046"W to w=088"W, and checked
the evening mist as well as the shadowy area on
the morning side of the spc. On 16 June (4 =179"Ls,
6=207", Hitomi TSUNEMACHI joined at Fukui
and we observed the whole aspects of S Sabaeus
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and M Acidalium in a favourable condition: Noachis
was interesting and there was shown a dark broad
complex band from M Serpentis to M Erythraeum.
On 17 June (4=180°Ls) we observed from w=335"W
to w=045"W: At w=355"W, Hellas showed a white
core at the evening limb. On 22 June (A =183°Ls), the
planet most approached, but due to a poor sky we
just observed no more than twice: At w=289"W (Mn),
there was observed a light swath at the west end of
the Hellas basin. Still rainy days continued in Fukui,
while the rainy season ended at Okinawa on 21 June.

5 SRR I (KEE0OHE)
Observations Il (Onset of the Great
Dust Storm at A=184"Ls)
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EXT, the day in question came on 24 June (4

=184°Ls): The clouds were moving, while Mn
was able to observe six times from 11:10 GMT to 14:30
(w=297°W). At the first w=246"W and next at w
=256° W, Hesperia looked different from the usual, and
at w=206"W we judged this was due to a presence
of the dust cloud. Other markings were usual, the spc
was quite definite, and the nph behaved interestingly.
However Hellas was slightly yellowish and Libya also
looked yellowish as well. Hitherto there has not been
known any great dust storm which arose in this season
of Mars, while since Mn was anxious about this dust
event, he stayed on the night of 25 June on the rooftop
of the Observatory, but the cloudy sky did not allow
him to catch Mars. It was not until 1 July when the
next opportunity visited at Fukui.

On 27 June at 23:29 JST, Mn (in Kyoto) received an
email from Teruaki KUMAMORI at Osaka in which
attached was a ccd image on 26 June (4 =185°Ls). This
and the images on the same day sent from Yukio
MORITA at Hiroshima successively showed us a
development of the Hesperia dust cloud. One hour
after, Mn talked with Hiroshi ISHADOH at Naha,
Okinawa, who was using a mobile near the eyepiece:
He readily assured that the dust could be detected
easily by the naked eye, and so at 2:18 JST on 28
June (27 June at 12:18 GMT), Mn dispatched the news

Onset of the 2001 Great Dust Storm at Hesperia
Masatsugu MINAMI's Drawings on 24 June 2001 (184°Ls, ¢=5°N, & =20.8", (=9°)

12:30 GMT
w=266’W
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w=246’W
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13:50 GMT
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14:30 GMT
w=295°W
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by CMO maliling list to the world that a vast dust
expansion was onset on the hemisphere which could
be caught from Asia:

http://elvis.rowan.edu/marswatch/2001/duststorm.html

Furthermore, there arrived images on 27 June in-
cluding those from Tomio AKUTSU at Tochigi, and
therefore on the night Mn sent out other emails in
a rapid succession at 4:23 and at 4:49 JST. On the
evening of 28 June Mn received a phone call from
Yasunobu HIGA at Naha and was informed that
there had occurred another resonant dust to the
east of Syrtis Mj. So Mn sent out an email to inform
HIGA's result on 28 June at 16:19 GMT (at 1:19 JST
on 29 June). Then in response to it, TAN W. -L in
Singapore replied that he was processing, and on the
morning of 29 June he sent us precious images of the
resonant dust core to the east of Syrtis Mj.

In Europe and the US Continent the region in ques-
tion was on the rear side and so they could not
observe any trend of the storm. At this initial stage
the observations were carried out only in Asia. On
29 June (4 =186"Ls) at 22:30 JST (13:30 GMT), a
phone call came from ISHADOH, informing that
there occurred a big dust disturbance crossing over
M Cimmerium. AKUTSU took a flight to Okinawa
where the rainy season already ended and produced
excellent images of the developing dust to the west of
M Cimmerium on 30 June (A =187°Ls) at w=213"W
by the use of WAKUGAWA's 40cm Newtonian.

During this period the weather around Fukui
was unfavourable and we could not resume our ob-

servations till 1 July to chase the dust development.

6 EHOWR Il (KBEDHE)
Observations Ill (Development of the
Dust Stormat A=188°Ls ~A=191°Ls)
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E chased the surface of the dusty planet on 1
July (A=188Ls)from 11:30 GMT to 14:30
GMT. Unfortunately mist covered the hill on which

NISHITA's Image
on 4 July 2001

our observatory stood afterwards, but at the first
observation at w=189"W, M Sirenum was normal
while the area of M Cimmerium looked fainter and
deformed. At w=199°W, the Atheria dark patch
appeared in a strange form. The preceding Elysium
looked to have been dust disturbed. Propontis I was,
however, normal and the nph was evident with
a clear boundary. At w=209"W it was recorded
that the nph was brighter than the spc and it was

10

suspected that the sph halted because of a covering
by the dust. At w=218"W the south of the sinking M
Sirenum was very bright because of a new resonance
which was related with the dust on the southern
hemisphere crossing M Cimmerium down to Elysium
on the northern hemisphere. Syrtis Mj, however, looked
spotted at the western terminator. At w=228W
Elysium was near the CM and there appeared newly
a dark segment inside Elysium from south to north.
It was apparent that at the area from Elysium to
Atheria the influence of the dust storm was strong.
It was remarkable that the dust had expanded down
to the northern hemisphere deeply. At w=238"W the
area from M Cimmerium to M Tyrrhenum appeared
to have been quite deformed. The nph was thick
declined to the evening side. At the final w=248"W
the sph looked dimmer from this angle because of the
dust. Syrtis Mj became darker but low in contrast.
On 2 July we started at 1050 GMT (w=161°W (Mn)),
and judged the dust storm must have been said to
be in a global scale since it was very dusty from the
southern end to the deep north, but unfortunately
after Nj's observation at 11:10 GMT it was clouded
for about two hours and a half. It was at 13:40 GMT
(w=212"°W (Mn
under a favourable seeing condition, and the Martian

)) that we could resume observing

surface showed a spherical world beautifully veiled
by the vivid yellow cloud. The markings were seen in
a detail and it was evident that Elysium contained a
bright core and the dark patch at Atheria had been
deformed. Propontis I was however still definite and
Phlegra was dark reddish. The spc was a bit light but
yellowish. After the observations at w=217"W (Nj) and
w=222"W (Mn) it became totally cloudy unfortunately.
After Nj went home on 2 July late at night, the
Martian disk covered wholly by the yellow cloud
“was branded on his mind. It was not simply a disk,
but it appeared to him as a glossy globular planet
in beautiful perspective.” We both experienced the
great dust storms in 1956, 1971, and 1973, while it
was our first experience to be able to witness such a
pretty expansion of the yellow cloud.

On 3 July (A1 =189°Ls), the sky was slightly hazed
but could observe as follows: w=164"W (Mn), 169° W
(Nj), 179°W (Mn), 185° W (Nj), 191°'W (Mn), 196° W (N)),
201°W (Mn), 205°W (Nj), 210°W (Mn), 215°W (Nj),
220°W (Mn) and 230°W (Mn). On the day the dust
cloud appeared thicker and there was a great stream
of dust from southwest to northeast at the area of

Elysium. Propontis I now became much blurred. Since
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even the northern hemisphere was thus thick covered
by the dust, it was natural to suspect that the rear
side of the Martian globe must have been influenced
by the dust pollution, if any thin at that moment.

On 4 July (4=189°Ls) we observed from 10:50
GMT to 1550 GMT as follows: w=152"W (Mn), 157° W
(Nj), 162°W (Mn), 167°W (Nj), 172°W (Mn), 177°W (Nj),
182°W (Mn), 187°W (Nj), 192°W (Mn), 202°W (Mn), 211°W
(Mn), 225° W (Ns), and 234°W (Ns). Here NISHITA (Ns)
took the ccd images in which it was proved a part
of M Cimmerium was relatively quite darkened.
The dust core to the south of M Sirenum which was
found on 3 July until w=191°W was caught thick
again on 4 July from w=152°W to around w=200°W.

With our observations at the beginning of July we
were convinced that this dust cloud must develop
to a great dust storm, probably more largely into
a global dust storm, so that we emailed out on 2
July at 06:04 JST (1 July 21:04 GMT) that the storm
should become now of a global size. Furthermore
on 3 July at 04:41 JST (2 July at 19:41 GMT) we
gave an alert that the whole disk should be globally
yellowish, since, though we did not see the rear side,
the strength visible on our side could not produce
a great effect on the rear side. On this alert there
arose a few suspicions in Europe and the US, but
after a while it was proved that the whole disk was
completely and perfectly covered with the dust.

At Fukui, we observed on 7 July (4 =191°Ls) from w
=133"W (Mn), 138° W (Nj), 143° W (Mn), 148" W (N)),153° W
(Mn), 158 W (Nj), 162°W (Mn), 167°W (Nj), 172°W
(Mn), to 177°W (Mn). The angular diameter was
0=20.1". The nph was very active on the day.

Mn then took a flight to Okinawa where the rainy
season already ended, and stayed there from 8 July
to 11 August and chased Mars after the occurrence
of the great dust storm. During the period Mn was
able to observe every night. At Fukui, the weather
was not favourable, but Nj observed on 9, 14, 15, 19,
22, 23, 25, 26, 28 July and on 7 August. Ns also took
some ccd images on 25 and 26 July.

7 AR IV (KEEDZTEH)
Observations |V (Stable Period of the
Dust Stormat A=192°Ls ~A=214"Ls)
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MINAMI's Drawing
on 9 July 2001
13:20 GMT

A=192°Ls
W=144W ¢=7°N
6=19.5" (=21°

@Naha, Okinawa
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NISHITA's Image
on 26 July 2001

@Fukui City Observatory
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W E here briefly review Mn's observations from

A=192°Ls (8 July) to 4 =214°Ls (mid-August)
referring to Nj's observations at Fukui. Mn made use
of a 25cm Newtonian at 420 X and 540 X, thanks to a
kind arrangement of CMO Okinawa members (Y.
HIGA, H. ISHADOH and T. WAKUGAWA).

On 8 July (A =192°Ls), the summit of Olympus Mons
(its position being Q=134°W) was faintly witnessed
already at w=144"W, and on 9 July (4 =192°Ls) it was
definitely observed as a dark spot. This implied that
the flank of Olympus Mons was totally covered by the
dust cloud. On 10 July (4 =193°Ls), Tharsis Montes
showed up similarly. The area of Solis L turned out
to be extremely changed, and the nph looked very
active. On 16 July (A =196"Ls, 1 =26°) Olympus Mons
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was witnessed as an isolated spot on the morning side
from w=084°W: This implied that the dust covering
had already destroyed the usual meteorological
behaviour of the atmosphere since Olympus Mons
should not be caught in this way in the usual season.
Olympus Mons was visible until 17 July (A =197°Ls)
from our side. M Acidalium came then into sight, but
looked quite blurred, and to the north of it, the nph
was quite active, and its perimeter looked interesting
around on 19 July (4 =198°Ls) and 20 July (A =199°Ls).
The activity of the nph was also caught at Fukui by Nj
on 19, 22, and 23 July (1 =200°Ls).

On 20, 21 and 22 July, the 9th CMO Meeting of
Mars Observers was held at Naha, Okinawa, and
in addition to ISHADOH, HIGA, WAKUGAWA
and Mn, A. NISHITA (Fukui), T. HIKI (Nagano), H.
TSUNEMACHI (Yokohama), Y. MORITA (Hiroshima)
and M. MURAKAMI (Fujisawa) participated. They
had meetings in the daytime (led by ISHADOH), and
observed at night by the use of ISHADOH's 31 cm
Newtonian, and WAKUGAWA's 40cm Newtonian and
other telescopes. The planet was high up (higher than
from the mainland by 10 degrees) and they enjoyed
the yellow clouded Mars. Otherwise the behaviours of
the nph were their concern. As to these, CMO #248 (25
July 2001) and #249 (10 Aug 2001) gave reports.

From 23 July (4 =201°Ls) Syrtis Mj came up at the
morning side and at w=356"W a small dust disturbance
was witnessed at Deucalionis R. Syrtis Mj was also caught
at Fukui by Nj on 25 July (4 =202°Ls) at w=318"W onward.
Ns also took ccd images at Fukui City Observatory on
25 July (1 =202°Ls) from w=333°W to w=347"W and
on 26 July (1=202°Ls) at w=321°"W, 336°W (see the
afore-cited image by Ns). Around the days the northern
half of Syrtis Mj was still shadowy but it is totally
under the dust.

From around 16 July (4 =196°Ls) the morning limb
(terminator) adjacent to the spc became whitish bright
(maybe frost), and from around 24 July (4 =201°Ls) it
showed a dark fringe just like the usual spc. The nph
was active to the north of Syrtis Mj (still seen until the
end of July). For example, on 27 July (4 =203"Ls) at w
=316"W, in contrast to the dust covering Syrtis Mj,
the nph was complex and a part of it was very bright.
Around 30 July (4 =205°Ls), Hellas looked complicated.
The apparent diameter was J =17.3". Eventually the
dusty Syrtis Mj was chased from Japan until around 2
August. During the time the nph was seen active and
on the opposite side the morning white terminator
frost was continued to be visible. On 5 August (4
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=208°Ls), M Cimmerium must have begun to pass
the CM, but no explicit shape of it was detected. On 9
August (A =211°Ls) onward Olympus Mons appeared
again as a dark spot. The angular diameter was o
=16.0", and the phase angle was : =38°. The nph did
not look so conspicuous, but the complex movement
still remained. Mn' s observation at Okinawa ended on
11 August (1 =212°Ls) at w=213°W. During his stay
the weather was fine every day and allowed him to
secure a total of 214 drawings.

8 HRAIDELR V (KEEDEFRER)
Observations V (Subsidence Period of
the Dust at A=213°Ls~A=263°LSs)
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(A=24T°Lo)lICiE T a v T4 A< A ANV HND
kot HHOANY T AEWEL Y LD W,
10HSH(A=248Le)lZlZ > a2 )v5 4 A7 A4 I INVDFE
Hw=304"W (Mn) 2> 5348° W (Nj) ® % % % Tl 38 -
7o BWEORY D 2 AE Y AUIAWED, K
ERBRRIIFEETEL LIICRh-oTBY, HEIIMY
BEoTwbeEz N5, 10H14H(4=252"Ls) LA
B =H~< L -F LX) A% WA TE, 10718
H(A=255"Le)Llfld~ L - L X A bRER SN2 10
H27TH (1 =260°Ls)lZi, VU A-T 7 ARBIAEIH
N7zP, ZoHDIZIHREIZRE > Ty, 10H30H
(1=262°Ls), 31H(A=263Ls)iClEn% vy — 4
YITHRLN, MEBELHET, AV F—
TR Z R TS , 7TV F 2 LIZEREIZR 2 72,
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HRLT, AHLTOBMNE 7D THS.

ROM 13 August (4 =213"Ls) we resumed usual

routine observations at the Fukui City Observatory,
and here we review our observations from 13 August
to 31 October (A =263°Ls). On 13 August we observed
as follows: w=136"W (Mn), 141° W (Nj), 146°W (Mn),
151° W (Nj), 156° W (Mn), 161°W (Nj), 178° W (Mn). On
the day Olympus Mons and the Tharsis complex were
observed after the CM. The dust cloud looked still
furious and we had an impression that the dust was
as strong as one month before. The angular diameter
was however down to 6=155". The temperature
inside the dome was not high as in Okinawa, but
still it showed 30°C even at Fukui. The seeing was
decent on 14 August (A =214°Ls), and we observed
from w=117"W (Mn), 122°W (Nj), 127°W (Mn), 132°W (N}),
137° W(Mn), 141° W(N)), 146° W(Mn), 151° W(Nj), 156° W(Mn),
161° W(Nj), 166° W(Mn), 171° W(Nj), to 180° W(N)) during
which we chased Olympus Mons to its set at the
evening limb. The phase angle was : =40°: Under
this phase the shadow of the mountains must have
worked, but it was considered that the dark spots
were because of the concealment of the flanks by the
dust cloud. Olympus Mons was caught from Fukui
until 18 August. At the end of August, the region of
S Meridiani to Solis L must have faced to us but was
quite obscured, and the area of Solis L was not so
different from what it was when the dust was most
furious. On 29 August (A =223°Ls), Syrtis Mj appeared
at the eastern limb, and it was observed until around
5 September, but since already the apparent diameter
was near ¢ =13", the markings did not show up so
clearly. Hellas was large. The nph was also complex
but it became hard to observe because of the tilt. The
morning frost at the south circumpolar region became
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also dimmer, and the spr looked brighter.

Notable was the fact that the desert called Aria looked
pinkish on 4 September (4=227"Ls) at w=305"W, as
well it was reddish on 5 September (4 =227°Ls) at
w=305"W and so on. This implied the dust had already
begun to subside. So this occurred on the 74th day since
the occurrence of the Hesperia great dust storm.

On 20 September the apparent declination was
265°S;very low from the northern hemisphere. On
24 September (1=239°Ls, 6 =11.2" ¢=4°S) Solis
L showed up but still quite deformed. At the end of
September M Acidalium came into sight covered by the
nph. Around from 26 September (4 =241°Ls, ¢ =6"S), the
south polar cap (spc) became conspicuous, and looked
roundish with a dark fringe. On 3 October (A =245°Ls)
S Sabaeus and S Meridiani were seen vaguely, and
on 6 October (A =247°Ls) Syrtis Mj was caught. The
evening Hellas was brighter than the northern deserts.
On 8 October (4 =248"Ls) we observed from w=304"W
(Mn) when Syrtis Mj was at the meridian, through
309° W(Nj), 313° W(Mn), 318° W(Nj), 324° W(Mn), 328° W(N})),
333° W(Mn), 338° W(Nj), 343° W(Mn), to 348" W (Nj) when
Syrtis Mj came near the limbh. We looked for Novus
Mons near the spc, but in vain. The larger markings
were however easily identified those days, and it was
considered the dust quite subsided. On 14 October
(A=252°Ls) and so on, we checked M Cimmerium,
and on 18 October (4 =255°Ls) we did M Sirenum. On
27 October (A =260°Ls) we observed the area around
Solis L, which however looked still deformed. On 30
October (4 =262°Ls) and on 31 October (4 =263°Ls)
we were favoured with a moderate seeing: The spc
was clear and definite, Ophir-Candor was bright in
a reddish tint, and Argyre was silver. The area of
Solis L remained deformed. On 30 October, the planet
attained the eastern quadrature. On 31 October, o
=88"and | =46°.

9 HRIDEER VI (KEEDHKFKRE)
Observations VI (Final State of the
Dust Storm, A=263°Ls~A=012°Ls)
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‘ N ] E review here the period from the beginning of
November to the final observation time of this

A=336°Ls
w=301TW ¢=21°S
6=4.8" 1=30°

apparition. Already at the beginning of November,
the angular diameter went down to 6 =88" and finally
on 13 May 2002 it was 6 =3.9". So it was not easy to
pursue further detailed aspects of the dust storm. We
here just review the last pursuit of the dust storm
made just by us at the Fukui City Observatory.

On 2 November (4 =263°Ls) at w=056"W we ob-
served a triangular light area to the north of the spc.
Since ¢ =15°S, M Acidalium was nearly invisible. On
4 November (A =265°Ls) the areas from S Meridiani
and Margaritifer S to Solis Lacus were observed,
while the evening Meridiani S looked misty. On 7
November (4 =267°Ls) at w=349"W Syrtis Mj and
Hellas came to the evening limb and the latter was
roundish light in a whitish tint. M Serpentis and
S Sabaeus were very dark. The spc was roundish
bright and whitish. Near the spc Novus Mons might
be visible. This observation was made before sunset
at 17:50 JST. On 10 November (41 =269"Ls) we
observed at w=320°W (Mn), 325° W (Nj), 330° W (Mn),
335°W (Nj), 339°W (Mn), 344°W (Nj), and at 349°W
(Mn): The area around M Serpentis looked darker
than Syrtis Mj, and Depressiones Hellesponticae was
also shadowy. The spc, small and roundish, was quite

inside the disk. At w=339"W Novus Mons seemed
to appear. On 11 November (A =270°Ls, ¢ =18°S) it
looked that Hellas showed a fine structure inside. On
14 November (A =272°Ls) the disk looked similar,
while on 15 Nov (4 =272°Ls) M Cimmerium was
caught. On 19 November (4 =275°Ls) we observed from
w=219"W (before sunset at 15:40 JST) to 287° W(20:20
JST). We considered that on the southern continents
there still floated a thin airborne dust but usual dark
markings were almost recovered. (On this very day
the Leonides burst out early in the morning from
2:30 JST to 3:30 JST.) From the end of November,
M Tyrrhenum to M Sirenum came into sight. On 20
November (A =275°Ls), the planet being at meridian
around 6:25 pm JST, we observed at w=251°W that
M Tyrrhenum, less dark than M Cimmerium, looked
to have a greenish colour in good contrast. On 21
November (A =276°Ls), the seeing being moderate,
we observed from w=202"W to w=263"W: At w
=222°W, the desert to the north of M Cimmerium
looked reddish. On 22 November (4 =277°Ls), the
area around M Cimmerium still faced to us. On 23
November (A =277°Ls) we observed from 3:50 pm JST
before sunset as follows : w =180 W(Mn), 190° W(Mn),
199° W(Mn), 209° W(Mn), 214° W(N)), 219° W (Mn), 224° W(N})),
229° W(Mn), 233° W(Nj), 238° W(Mn), 243° W(N)), 248° W(Mn).
The spc was clearly seen as a tiny roundish disk (¢
=21°S), and surrounding it M Chronium was seen
quite dark. On 1 December (A =282°Ls) the angular
diameter went down to ¢ =74" and the phase angle
increased to 1 =43°. It was therefore difficult to
check the markings in general except for the spc.
However on 12 December (A =289° Ls) it was possible
to chase the evening Hellas as well as S Sabaeus
from w=338"W to w=046"W. On 20 December (1
=294°Ls) we observed the area around Syrtis Mj.
At the end of the 2001 year the seeing remained
unfavourable.

In 2002 we started on 7 January (A =305°Ls)
when 6 =6.1" On 14 January (1 =309°Ls) Niliacus
L was visible. On 19 January (4 =312°Ls) we were
blessed with the high pressure atmosphere and the
temperature inside the doom was 7°C: We observed
on the day the area from Hellas to Noachis, and M
Serpentis was seen to send out a dark band toward
Noachis. The spc was definite and white. The evening
Hellas was light with a tint of cream. At the end of
January, the planet first moved to the northern sky.
However, because of weather condition we could not
observe until 4 February. On 15 February (4 =327°Ls)
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we observed the areas from Aurorae S to Solis L but
the details were not detected. Just the spc looked to
exist. We also watched on 16, 20 and 22 February
but observed little in particular.

On 3 March (4 =336°Ls) we observed at w=277"W
(Mn), 281°W (Nj), 286°W (Mn), 291°W (Nj), 296°W
(Mn), 301° W (N)), 306° W (Mn), 311° W (N)), 316°' W (Mn),
and 325°W (Mn), during which Syrtis Mj was seen
crossing the CM; the apparent diameter being o0
=48" Syrtis Mj worked as such an index and we also
checked Syrtis Mj on 7 April (1 =354°Ls, § =4.9") and
on 12 April (1=357"Ls, 0 =4.2"). We also observed
on 14, 22, and 26 April (1=004°Ls, 6 =4.1"). Our
last observations were made on 13 May (A =012°Ls,
=39") at w=337°W and 346° W.
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T HE dust activity on Mars is one of the most
important ingredients in the study of the
meteorology of Mars. Very fortunately we happened
to encounter with a very big dust disturbance at
the opposition time in 2001 and we were able to
chase its occurrence, its developments, its stable
mode and its final decay during the apparition. This
time we described our observations of the events
as Part 1. We shall continue to describe about the
characteristics of the 2001 Martian surfaces as well
as the analysis of the great dust storm as Part Il in a
coming issue.

The Fukui City Observatory has been involved
with the planet Mars since 1952, and ever since
we observed all apparitions of Mars. In particular
every apparition since 1969 we have carried out
a continuous observation for more than one year.
And we published our report every occasion in the
Bulletin of the Fukui City Museum of Natural History
(already until 1999). Furthermore, in addition to
the 2001 apparition, we also observed Mars of the
2003 great apparition as well as the following 2005
apparition, and so we are going to continue to publish
our reports concerning these apparitions.

We would like to express our sincere gratitude
to the staff of the Fukui City Museum of Natural
History for their kind and warm supports for
our observations of Mars during these 55 years.
We would also like to express our thanks to the
members, national and international, of the OAA/
CMO with whom we have collaborated for many
years. To make an access to the CMO 2001 Mars
reports, please click the following site:
http://homepage2.nifty.com/"cmo/2001 MarsReportIndex htm




