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Mobile Observation of the Sakurajima Eruption Cloud by the Marine Radar
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Synopsis

Three dimensions of general eruption cloud observation of the volcano is conducted in
meteorological radar, and pencil beam is used. When observe the meteorological radar in
a spiral, take observing time from five minutes to around ten minutes. On the other hand,

because fan beam can observe turn in the high speed of 2.5 seconds, the marine radar can
expect that observe motion of the eruption cloud in the period that is shorter than
meteorological radar. From 2018 including observation of the eruption cloud of
Sakurajima, Continued RHI (Range Height Indicator) observation mainly in Sakurajima
observatory (SVO: Sakurajima volcano observatory) and Kurokami. The RHI observation
can measure vertical direction of the eruption cloud in detail, however, it is hard to get
the horizontal direction of movement, In adding PPI observation to Kurokami in PPI

observation, investigated whether this research could grasp horizontal displacement of the

eruption cloud, and got the record which eruption cloud horizontally moved.
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Figure 1 Marine radar configuration of the Sakurajima

eruption cloud observation.
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Figure 2 Antenna arrangement of the RHI radar and the
PPI radar of Kurokami(a), PPI radar and Sakurajima
crater (b)
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Figure 3 PPl antenna vertical beam region form Kurokami to
MinamiYake(-3dB)
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Table 1 Marine radar specification
Item Specification Remarks
Antenna 195cm(6ft)
Horizontal 1.2° -3dB
beam width
Vertical beam
width 22°
Rotation
number 24rpm 2.5s/Rotation
Solid State | 100W==50%
Radar (SSR) 400W =50%
Transmission
output (Peak-
to-peak value)
Transmit 9380~9420MHz PON:9390 =
frequencies 10MHz
QON:9410 =+
10MHz
Transmission PON:0.08~1.2pus

pulse width

QON:5~18 1 s

Sweep

frequency

QON:5,10,15MHz

Mag. Radar
Transmission
output ( Peak-

to-peak value)

25kW

Transmit

frequencies

9410+30MHz

Transmission

pulse width

0.08~1.2 ps
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Figure 5 Observed image from Kurokami to
MinamiDake, elevationangle0°(a) and 25°(b)
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Figure6 From Kurokamito MinamiTake distance and signal strnght{elevation angle 0° )
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Table 2 Sakurajima eruption more than 2,000m of the
observation period

(Kagoshima region meteorological observatory)

Time and date Altitude (m) Current
Yyyy/mm/dd/ direction
hh:mm
2024/5/15 14:42 2000 SE
2024/7/14 18:19 4500 NE
2024/7/20 13:58 3700 N
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Figure 8 Sakurajima eruption cloud RHI observation
result of 2024/05/15 14:47
Observation from Kurokami facing west (left),

Observation from SVO facing east(right)

eruption cloud

Figure 9 Sakurajima eruption cloud PPI observation
result of 2024/05/15 14:42(left), 14:47(right)
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Figure 10 Sakurajima eruption cloud RHI observation
result of 2024/07/14 Observation from Kurokami facing
west 18:22  (left), Observation from SVO facing
east18:23(right)
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Figure 11 Sakurajima eruption cloud PPI observation
result of 2024/07/14 18:25(left), 18:30(right)
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Figure 12 Sakurajima eruption cloud RHI observation
result of 2024/07/20 Observation from Kurokami facing
west 14:03 (left), Observation from SVO facing
east14:03(right).

Figure 13 Sakurajima eruption cloud PPI observation
result of 2024/07/20 14:02(left), 14:10(right).

Figure 131X 40 CHEIMI L 7-PPIBIHE R CH D, /&2
MNEEKES TEROICTa—R"b Y, ZD%ENH
WCHEEE AN AL TV DAY, KO D L— 3% L
ThHrBEM AN THD., BOL—FIISSRTH D
DT, L—F 1 52kmf T IEEE HFXRQOINTH 5 D
T (Tablel) , BN, £/, WD KEERE
LS.

4. W

A L — & RSN T M DB A BT D72
IZSVO & BN L — & 3% [ L CRHIEI L T
72 RHIBHI TIX 0 B 2 WIERE O i & sk 5 72
DICPPIELM 2 N 2 CHEEh MBI 2 1 E S &2 5%
Mt L7, PPIOATMA %0° H525° (27 5 & grand

clutter’37.7-3.9dB F 23 ) Zh R 23 el S v 7z

B FZ3[E1002000mEL EOME kA H b, PPIT
LI & 7 MR (T K B > © 8kmiz 7 TR D
T 3B S Av, WEEAS A D AL M D B
LT dhot. ZEL, B Ao THEE
B Dgrand clutter3E > TS DT, MEEZTER T
TR WGFTN 8 o T2 WEERPPIL — &2 18 D> THid
T bt a—RElhofn. THITE— A0 5k<
BTN bl BIEHFAMNPON & B LR
G Dl ThDHEZZLND.

5. HE

ARIFFIT SRS TR AR O LFSE « AM B kiR A
7Y s b (GRE22K03760) | & HUKBSEAFIERT
— W ALEAFIE TR O L —F~ LT
WFIE) OB Z5 T 7.

6. &

o FERR - EAHES - AR S0HE - A s - R R
RS HE(2022) 1 Ku Ny REEAF v L—F &
i L — 212 K % B S B, Mem. Fac. Fish.
Kagoshima Univ., Vol. 71, pp. 1~6.

VRIE B — BB« B (2005) : KB L KRDO L — & —
VEe—htrvrr, BREBRFEMHRE, 95,
pp-295-320.

EAEL - AR Z(1971) 0 L— X LR, &
HUR, pp.144-146.

KODEN radar MDC5200-5500 product data.

Ronald E. Rinehart (1997):Radar for Meteorologists Third
Edition, Rinehart Publications, Chapter 2, pp. 15-45.

(X ¥R : 202648A29R)



