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Risk map for volcanic ash monitoring: Case study of
. Mount Lewotobi Laki-laki, Indonesia
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Volcanic Activity and Hazards in

Indonesia
Number of VONAs on 2023 * Indonesia (s highly susceptible to
180 volcanic ash threats due to its
0 numerous active volcanoes and high

140

population density.

* Ash clouds from eruptions can persist
in the atmosphere for hours or days,
posing risks to aircraft.
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u Dempo m Karangetang = Lewotobi Laki-laki Lakl—(akl erupted, C{OSIV\g Maumere

Airport due to volcanic ash.
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VA trajectory and dispersion amaé?zed using Hysplit
model and Himawari-8 satellite data

* VA trajectory was modeled using the Hysplit model and GFS
datasets.

* VA dispersion utilized Himawari-8 satellite data and the
three-band volcanic ash product (TVAP) for IR bands of 3.7
pm, 10.8 um, 12.0 pm.
TVAP = 60 + 10 (12.0 pm - 10.8 pm) + 3 (3.7 pm - 10.8 | Rainfall

Wind speed

0 . . R W' d d' t' c ot .
Hrsforical eruption data (1990-2023) and wind (mm) ing divection " (knots) | Ceerta
conditions (2014 -2023) p(otted to assess risk s so0 | Wind is not towards | o | \o ik
* Investigated ash movement trends from 1990 to 2023 the airport

using Hysplit trajectory.
* Plotted windrose of surface winds at Maumere Airport
(2014 —-2023) to figure out possible seasonal variations in

possible wind towards

S00 = 500 the airport

10 — 20 Low

possible wind towards

wind condition. 100 = 300 the airport 20 - 50 [Medium
« Analyzed monthly wind and rainfall data (1991 -2020) ' '
for flight levels (FLOSO, FL100, FL140, FL240, FL300, | o - 100 wind ﬁ\oe@; :'Sr%ﬁht ol 5 5o High

FL340, FL390, FL450).
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Eruption of Mt. Lewotobi Laki-laki and its Impact on

Communication and Updates
* Beginning with the eruption of Mt. Lewotobi Laki-laki on December 23, 202.3.

* PVMBG updates volcanic activity daily with color-coded levels.

viation

* Observations of ash particles using paper test and meteorological conditions shared with AirNav Unit
Maumere.

Impact on Aviation Operations

° —re w Table. The VONA of Mt. L gwotobi L aki-laki
Date Isshed Volcani sty Valcanic Cloud Information
(UTC) Summary
2236;5_ 10:25 | Eruption at 10:25 UTC | Ash-cloud is not observed
27-12- Eruption with volcanic | Ash cloud moving to northwest. Volcanic ash is
2023 18:53 | ash cloud at 18:53 observed to be white to gray. The intensity of
Uutc volcanic ash is observed to be thick.
: . v Ash cloud moving from southwest to west.
01-01- 20-54 E;ﬂpctllg: dw;ltth2\6c.>lsaanlc Volcanic ash is observed to be gray to brown.
2024 ’ uTe ’ The intensity of volcanic ash is observed from
medium to thick.
2 E - | Ash cloud moving from southwest to west.
05-01- 2103 ng]péllg: dw;h;;q})c?mc Volcanic ash is observed to be white to gray. The
2024 : uTC z intensity of volcanic ash is observed from
medium to thick.

Source: hitps://magma.esdm.go.id/vona
Table. METAR from Maumere Meteorological Station

Time

METAR

0108002

34005KT 8000 VA FEWO017 31/26 Q1009 TEMPO TL1000 VA=

0308302

34004KT 5000 VA BKNO15CB 31/27 Q1008 TEMPO TL1000 VARMK CB TO E=

0512007

16003KT 6000 VA SCT016 29/26 Q1012 TEMPO TL1300 VA=

0706002

35005KT 5000 VA FEWO016 33/26 Q1008 TEMPO TLO700 VA=

0905302

34005KT 6000 -RA FEWO015CB SCTO018 29/27 Q1007 TEMPO TLOS00 -RA RMK
CB TO E AND W=

S
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AirNav Indonesia

PERUM LPPNPI

INTERNATIONAL NOTAM OFFICE
Gedung 611 Air Traffic Services
Bandara Soekarno - Hatta

Telepon : 021-55910631

Fax: 021 - 55910659

Email : nof.indonesia@gmail.com

I NOTAM
Nomor NOTAM C0017/24 NOTAMN
Lokasi WATC - MAUMERE
Perihal AERODROME CLOSED
Ringkasan Isi NOTAM BANDAR UDARA FRANSISKUS XAVERIUS SEDA
Text NOTAM

C0017/24 NOTAMN

A) WATC
B) 2401022355
C) 2401030900EST

Q) WAAF/QFALC/IV/NBO/A/000/999/0838512214E005

E) AD CLSD DUE TO LEWOTOBI VOLCANIC ASH)

Grafis NOTAM




Ash Transport and Dispersion Models for Aviation

NOAA HYSPLIT MODEL NOAA HYSPLIT MODEL NOAA HYSPLIT MODEL
Forward trajectories starting at 0000 UTC 02 Jan 24 Forward trajectories starting at 0000 UTC 06 Jan 24 Forward trajectories starting at 0000 UTC 10 Jan 24
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Ash moved southwest to January 5-7, 2024, ash From January 8-10, 2024,
northwest from January 1 -4, moved towards the Flores ash cloud moved east,
2024, potentially affecting Sea, reducing impact on showing minimal risk to
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Ash Transport and Dispersion Models for Aviation

* VA propagation depends on wind

conditions, moving southwest and
TVAP at 03-01-2024 01:00 UTC

west from Mt. Lewotobi Laki-laki

~ o o 5 e p;—  * TVAP method may overestimate
LN T T e o ST Ry ash in some areas due to high
o) b Pl = clouds.
- /// 1« Distinguishing ash from thin cirrus
119°E 120°E 121°E 122°E 123°E 124°E clouds is cl/\a((emgmg In certain
<] | | ~ - conditions.
70 100 130 160 190 220 250
Kelvin

* IR data can still observe ash
plumes despite unknown surface
emissivity.



Climatic Condition at Maumere Airport
Wind Pattern

* Wind analysis at Maumere Airport shows monsoon -
influenced patterns.

* November to April: Northwest to Northeast winds at
2-10 knots.

« May to October: South to Southwest winds at 5-20

knots, with strong winds (8 -30 knots) from June to
August.
* High risk of VA impacts on Maumere Airport from

RainfedloPstsern
* High rainfall during December-February (300 -500
mm, up to 700 mm in the western area).

« March-May as first transition season sees 100-300
mm of rainfall.

* Dry season (June-August) has less than 100 mm.

* September-November as second transition season sees
100-200 mm of rainfall.

* High VA risk during dry and second transition seasons.
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Ash Distribution Risk Hazard

Medium volcanic hazard
risk

on Flores Island

from July to October
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Ash Distribution Risk Hazard ~

Maumere Airport faces =

medium risk of ash at

multiple flight levels "
(FL100, FL180, FL240,

FL300, FL340, FL390)
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Mitigation and Preparedness Strategies

* Ash distribution depends on wind, particle size, and

density; quantification requires considering uncertainties.

* Effective hazard mitigation requires detailed planning
and coordination among volcanologists, pilots, air

traffic controllers, airport personnel, and meteorologists.

* Preparedness involves formulating operational plans,
decision-making protocols for airport closures, and
managing ash-contaminated airspace.
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e Moderate volcanic hazards risk from
July to October on Flores Island.

COV\C(MSI.OV\ Effective coordination and

communication among relevant
stakeholders are cvrucial for

detecting volcanic ash and ensuring
aviation safety.



