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A. ACCIDENT

Location: Punta Islita, Costa Rica

Date: December 31, 2017

Time: 1156 central standard time (1756 UTC)*
Airplane: Cessna 208B-0900; TI-BEI

B. METEOROLOGIST

Mike Richards

Senior Meteorologist

Operational Factors Division (AS-30)
National Transportation Safety Board

C. DETAILS OF THE INVESTIGATION

The National Transportation Safety Board’s meteorologist travelled to Costa Rica in support of
this investigation. Unless otherwise noted, all times are in central standard time (CST) for
December 31, 2017 (based upon the 24-hour clock), directions are referenced to true north,
distances are in nautical miles and heights are above mean sea level (msl).

Accident location: 9.86525° north latitude, 85.36605° west longitude, elevation of about 215 feet.

D. WEATHER INFORMATION

1.0 Surface Observations

According to a report produced by the Instituto Meteordgico Nacional (IMN) in Costa Rica
(Attachment 1; in Spanish), the closest IMN weather station to the accident site was in Paquera,
Costa Rica, and was located about 25 miles east of the accident location at an elevation of about
128 feet. Siting, maintenance and reporting standards for this station are unknown. Reported
parameters? (converted and rounded to nearest whole number) from this weather station during the
times surrounding the accident time are presented here:

Time Temp RH W_Mag W _Dir G _Mag

1100 32 58 2 east 9
1200 32 55 4 east 12
1300 32 52 3 northwest 11

1 UTC - abbreviation for Coordinated Universal Time
2 Temp=temperature (°Celsius[C]); RH=relative humidity (%); W_Mag=average wind magnitude (knots);
W_Dir=predominant wind direction; G_Mag=gust wind magnitude (knots)
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2.0 Satellite Data

Geostationary Operational Environmental Satellite (GOES)-16 “visible” (0.64um) data were
obtained from an archive at the Space Science Engineering Center at the University of Wisconsin-
Madison. Imagery from 1200 CST is presented in figure 1. This imagery depicted cloudy
conditions across the accident region.

Figure 1 — GOES-16 visible (0.64pum) imagery from 1200 CST. Accident location is denoted by
the red circle.

3.0 Model Data

An additional IMN report (Attachment 2; in Spanish) presents results from a Weather Research
and Forecasting (WRF) Model run (Advanced Research [AR] core) that simulated the 10-meter
wind (above ground level) over the accident region during times surrounding the accident time.
Attachment 2 also contains results from the WRF-AR model run for wind conditions at 850
hectopascals and 10-meter wind gusts.

The WRF-AR results for 10-meter winds show that at 1000 CST (figure 2), the wind over the
accident area was offshore from the northeast at about 5 knots. By 1100 CST (figure 3), a southerly
wind had developed off the coast of Costa Rica to the south of the accident location, but the wind
over the accident location remained from the northeast or east at about 5 knots. At 1200 CST
(figure 4), onshore flow from the southwest or south had developed along the coast, with the
accident site lying along the boundary between the (generally) 5 knot southerly winds to the south
and the (generally) 5 knot northeasterly winds to the north.
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Attachment 2 provided WRF-AF estimates of 10-meter maximum wind gust (Max_G; knots) and
10-meter average wind (Avg_W; knots) at the accident site® during times surrounding the accident

time.
Time Max G Avg W W Dir
1000 22 15 northeast
1100 20 12 northeast
1200 15 10 east
1300 15 10 southwest
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Figure 2 — WRF-AR 10-meter wind valid at 1000 CST. The accident site is denoted by the red

circle.

3 There may be a difference of one kilometer between the points where the maximum wind gust and the average wind

were calculated.
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Figure 3 — WRF-AR 10-meter wind valid at 1100 CST. The accident site is denoted by the red

circle.
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Figure 4 — WRF-AR 10-meter wind valid at 1200 CST. The accident site is denoted by the red
circle.
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4.0 IMN Advisory

According to the IMN (Attachment 1), their agency issued a meteorological advisory at 1045 CST,
and that information issued by the IMN is sent to the institutions that make up the Centro de
Operaciones de Emergencia of the Comisién Nacional de Prevencién de Riesgos y Atencién de
Emergencias, the country’s media, and is posted on their webpage. The advisory indicated that the
forecast for the Pacific Slope region of Costa Rica for the accident day was for partly cloudy
conditions, with a probability of rain mainly on the country’s southern Pacific coast.

Aviso Meteorolégico
Este domingo continuaran las lluvias en el Caribe y Zona Norte a
causa del sistema de baja presién

31 de diciembre de 2017
10:45 a.m.

Diagnéstico: El sistema de baja presién que se localiza sobre Panama ha comenzado a
desorganizarse; sin embargo, sigue generando condiciones nubladas y lluviosas en las regiones
del Caribe, Zona Norte y el Valle Central. Los montos registrados durante el dia de ayer rondaron
entre los 10-50mm, siendo los mayores acumulados en las partes altas de Cariblanco y del Bajos
del Toro.

Pronéstico: Durante la tarde y noche de este domingo continuaran las liuvias ocasionales y de
variable intensidad tanto en el Caribe como en la Zona Norte, con montos estimados que no
sobrepasen los 50mm en 24 horas. En el Valle Central predominara nublado con lluvias en los
sectores montafiosos y en forma ocasional alcanzaran la GAM

Por el contrario, en la Vertiente del Pacifico predominara parcialmente nublado, aunque con
probabilidad de aguacero principalmente en la costa del Pacifico Sur.

Los analisis indican que el sistema de baja presion continuara desorganizandose, en el transcurso
de mariana lunes, previéndose un cambio en las condiciones del tiempo a lo largo de este dia.

Debido a lo anterior, el IMN recomienda:

v Seguir las recomendaciones que emite la Centro de Operaciones de Emergencia.

v' Prevenciéon a los conductores ante la presencia de bancos de neblina y lluvias en los
pasos de montana, los cuales pueden reducir la visibilidad; ademas de deslizamientos que
pudieran presentarse en estos sectores.

v Estar atentos a la emisién de los avisos meteorolégicos del IMN que se publican en:
Twitter: @IMNCR, Facebook: Instituto Meteorolégico Nacional, Pagina WEB:
www.imn.ac.cr

Juan Diego Naranjo Diaz
Meteorélogo
DMSA-IMN

Figure 5 — Text of the IMN meteorological advisory issued at 1045.
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5.0 IMN Twitter

The IMN issued several Twitter posts (via @IMNCR) on the accident day. A few of these are
presented here. The IMN meteorological advisory from 1045 CST (section 4.0) was also issued on
the accident day by the IMN via Twitter.

~130. IMN, Costa Rica
=3 “afos Follow v
T @IMNCR

#IMN_imagenes Este domingo el sistema de
baja presion se ha desorganizado mucho,
pero continua aportando nubes y lluvia a las
regiones del Caribe, Zona Norte y Valle
Central. La Veriente del Pacifico predomina
parcialmente nublado a esta hora

-ARIBE

7:03 AM - 31 Dec 2017

Figure 6 — IMN Twitter post during the morning of the accident day that presents satellite imagery
and indicates that the Caribbean, North Zone and Central Valley regions of Costa Rica are cloudy
due to a low pressure system, and the Pacific Slope region is partly cloudy.
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~#130. IMN, Costa Rica )
ki ity @‘MNCR

#IMN_pronostico regional del tiempo para la
tarde y noche de este 31 de diciembre, ultimo
domingo del 2017

Pronostico regional del tiempo
Valido para: Domingo 31 de diciembre de 2017

Elabers: Juan Diego Naranjo

Regidn Tarde Noche Temperaturas extremas
Ciudad [T. Max. °C [T Min.*c
Valle Central g San José 228 18.1
Alajusla 28.0 108
Mayormente nublado con loviznas en partes | Nublado Cartage 10.4 14.3
alas Heredia 238 183
Pacifico Norte r‘l u Puntarenas 313 208
Liberia 32 208
Parcialmente nublade Parcialmente nublade Nicoya 308 203
Bapaces 28.8 18.7
Pacifico Ceniral = c Quepos 208 225
Parita 33 203
De nublado a parcialmente nublado. De nublads a parcialmente nublado
Posiiidad de lluvia de corta duracién
Pacifico Sur = G Golfito IR 220
Isla del Coco 32 203
De nublado a parcialmente nublade. De nublade a parcialmente nublada San lsidro de El General P 108
Posiilidad de lluvia de corta duracion
Caribe Norte ] D Guapiles 220 180
Tertuguero 77 228
Nubdado con luvias ocasionales Nublado con luvias ccasionales
Carlbe Sur G Limén 270 228
[- 1, Sixacla 278 221
Nublado con lkuvias ocasionales Nublado con luvias ccasionales
Zona Nore =] D Ciudad Quesada 253 104
Upala 3 218
Nublado con luvias ocasionales Mubosidad variable Sarapiqui 253 207
Comentario General Efemérides (San José)
E ste dcm-\q o I presencia de un si te;.n:nd'zh ja presion ua': o3 sobre Panama aportara, ;'.I"._; -(- .
g {:'e? "tm“d lt;eaeli[ f\z'::de an' - er.‘imllade" hlmwne;ﬁdeldezlv e Centa \ e o
¥ O Sale Sale Fase lunar
D e e e S e e St 03528m 0414pm Hocks Lara bona
o Se pone Se pone
0528 p.m 04:10 am

8:13 AM - 31 Dec 2017

Figure 7 — IMN Twitter post during the morning of the accident day states that the North Pacific
region of Costa Rica will be partly cloudy during the afternoon, and comments that the Pacific
Slope region overall will be partly cloudy in the morning, with increasing cloudiness in the
afternoon, and no significant rainfall during the day.
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6.0 Additional Information

There were no automated weather sensing equipment at Islita Airport (MRIA), which was the
departure airport for the accident flight. A review of a surveillance video from MRIA that captured
the accident sequence did not yield information through which surface wind direction could be
determined. While onscene at MRIA on January 6, 2018, NTSB investigators learned from a
witness who was at the airport at the time of the accident that the wind magnitude at MRIA during
the time of the accident was likely between 10-15 knots or slightly less. Review of the surveillance
video did not yield information that conflicted with that witness’ assessment.

MRIA was equipped with structures to accommodate windsocks. There was one windsock
structure at each end of the airstrip’s runway pavement. However, investigators believe that at the
time of the accident, neither structure was fitted with a windsock.

The following image (figure 8) was taken by Costa Rican investigators the day after the accident
and shows the windsock structure located at the departure end of runway 03 at MRIA.

e L SO -
Flgure 8- Wlndsock structure at departure end of runway 03 at MRIA W|th mlssmg wmdsock on
the day following the accident.
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On January 6, 2018, NTSB investigators visited MRIA and noted that the windsock structure
located at the arrival end of runway 03 at MRIA was also missing a windsock, and it appeared that
the windsock had blown into a tree located adjacent to the windsock structure.

Figure 9 — Type of windsocks used at MRIA.
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With regard to the MRIA missing windsocks and any protocol for monitoring the status of
windsocks at Costa Rican airfields, on October 23, 2018, the Direccion General de Aeronautica
Civil (DGAC) in Costa Rica stated to the NTSB (Attachment 3): “The situation of the wind socks
[at MRIA] was corrected, both are already one in each runway head and in the place that was
recommended. And with respect to a formal monitoring protocol for local aerodromes, nothing
has changed. There is no procedure or protocol on the part of the DGAC Authority, nor on the part
of the operators.”

According to a passenger on the aircraft that departed MRIA about 20 minutes prior to the accident
aircraft (Attachment 3): “The morning started as windy toward the sea. The wind did abate, but
there were strong occasional gusts. Of course we departed a fair amount of time before the second
plane took off so we have no knowledge of actual conditions at the time of [the accident aircraft’s]
departure. [We] threw a Frisbee at the airstrip while waiting for the planes to be able land. It
made us aware of the variable nature of wind conditions.”

A pilot from another operator who had a lot of experience flying into MRIA told NTSB
investigators that he would never turn left while departing runway 03 at MRIA because the way
the wind comes through the mountains that downdrafts and wind shear could be experienced to
the left of the runway centerline.

E. LIST OF ATTACHMENTS

Attachment 1 - IMN report number 1.
Attachment 2 - IMN report number 2.

Attachment 3- Emails from the DGAC and a passenger onboard aircraft that departed MRIA
about 20 minutes prior to the accident aircraft.

Submitted by:

Mike Richards
Senior Meteorologist
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