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Objective

= How is rainfall modulated by different multi-scale and
orographic factors and their interaction?

Tools

= High-resolution (3 km) two-way coupled
ocean/atmosphere modeling

» Observational datasets including satellite, land-based,
moored and underway observations from the ocean and
atmosphere as part of ONR PhilEx program.




Meteorological data

v 5952

<> 3-hourly data from ~50
meteorological stations (red
dots) maintained and
archived by the Philippines
National Weather Service
(PAGASA) for the period 1
November 2007 — 31 March
2008.

<> TRMM microwave satellite
precipitation — 3-hourly




Model configuration: 2-way coupled




Contributing factors

A moderately strong La Nina peaked in Jan/Feb 2008
(elevated rainfall across the Philippines: Lyon et al., 2006)

 Negative to neutral Indian Ocean Dipole (associated with
strong MJO activity: Wilson et al., 2013)

* Northeasterly monsoon
(east-west rain gradient)
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Contributing factors, cont.

e Strong MJO (multiple events: Lin, 2012; RMM amplitude
was greatest since 2005: Wheeler, 2008)

* Prolonged cold surge event in Feb (unusually long &
strong: Hong and Lin, 2009; pronounced impact on
Philippines: Pullen et al., 2011)




cold surge winds & SST
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MJO events in the Philippines
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Model-obs comparison

TRMM satellite & PAGASA gauge
(15 Jan - 1 Mar 2008)

Pl Rainfall retrieved from TRMM has
challenges over complex terrain and
iIssues with ungereain attenuation

L correction (tguchi et al. 2000)
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COAMPS 3 km & PAGASA gauge
(15 Jan - 1 Mar 2008)
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MJO event
model precipitation

model precipitation total (16-22 January 2008) 01 model precipitation total (12-28 February 2008)
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River run-off

considerations

Location of 19 Feb rain-
induced river flooding &
evacuations affecting over

15,000 people in 20 villages
(NDCC, 2008), during MJO
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ummary

= Multiple contributing factors played a role in the heavy rainfall of
winter 2007-2008 with generally highest values on the eastern side
of the Philippines.

*The 3-km coupled air/sea model produced precipitation in the
mountainous areas of the Philippines, also suggested by
government reports of flooding on Mindoro Island.

* |In the observations and model, discrete precipitation events
delivered the bulk of the rain to the area and coincided with
Intense MJO activity over the archipelago and a late February cold
surge.

» Shipboard measurements from January 2008 revealed fresh
water to the southwest of the island of Mindoro, which likely
originated from river run-off, consistent with model-produced
rainfall in the mountains.




Publications
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Case Study

Hurricane irene and TS Lee (Aug- Sep 2§
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Global Ocean Acidification )
Observing Network B

The Global Ocean Acidification Observing Network (GOA-ON) is a collaborative
international approach to document the status and progress of acean acidification in
open-ocean, coastal, and estuarine environments, to understand the drivers and
impacts of ocean acidification on marine ecosystems, and to provide spatially and
temporally resolved biogeochemical data necessary to optimize modeling for ocean
acidification.







