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BACKGROUND

"  What is the difference between Weather and Climate

*  What is the difference between Climate Change and Climate Variability

"  What are Climate Services




WEATHER & CLIMATE

Weather is the atmospheric conditions at a specific time and place with
reference to temperature, wind, pressure, humidity, cloud cover, precipitation.

Climate is the overall weather conditions during periods of
multiple seasons or years (long term average).

“Climate is what you expect. Weather is what you get.”




THE CLIMATE SYSTEM
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CLIMATE VARIABILITY

Patterns of change are primarily due to internal forcing (i.e., natural variability), and
are associated with climate indices and teleconnections (e.g. ENSO - El Nino Southern

Oscillation; PDO - Pacific Decadal Oscillation).

Anomaly in Degrees C

SST Anomaly in Nino 3.4 Region (5N-5S,120-170W)
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CLIMATE CHANGE

The Trend of change is primarily in response to an external forcing (i.e., increasing

concentrations of greenhouse gasses in the atmosphere).
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CLIMATE SERVICES

“A mechanism to identify, produce, and deliver authoritative and timely —
actionable — information about climate variations and trends and their

impacts on built, social-human, and natural systems on regional, national, and
global scales to support decision making.” (NRC, 2009)

Goal: Enable better management of the risks of climate
variability and change and support adaptation so as to
enhance resilience at all levels.

@wcc-s




IMPORTANT ROLE OF NATIONAL METEOROLOGICAL SERVICES

= NMS are ideally placed to play a major role in the delivery of climate services
by:

Serving as a national source for high-quality weather and climate observations that are
archived into climate databases and available for analysis to underpin climate services

Collecting and managing climatological data and producing many seasonal climate
outlooks for climate variablility
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OBJECTIVES

"= Raise awareness of the state of knowledge of climate science, impacts, and
adaptation for all key stakeholders in RMI, with an emphasis on the health sector.

= Explore and learn about climate and weather service products and services that
can be used to support health-related planning and response In RMI.

= Inform the providers of climate products and services about the unique
requirements in terms of format, content and timing of information necessary to
inform decision-making as it pertains to the health sector in the RMI.

= Jointly identify improvements can be made with respect to products and processes
that can be used to enhance situational awareness and support decision-making
as it pertains to climate and the health sector in the RMI.
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PROCESS FLOW

Pre-Dialog Share Climate \ . Build

Technical Knowledgea Cllm?te
w Stories
* Develop focus for Day 1: Session 1 Day 2: Session 2 Day 2: Session 3
dialog *  Share stories to help * Describe and evaluate *  Synthesize the
* |dentify sectors and identify issues, illustrate existing climate discussion of issues,
participants key messages and best services products and highlighting needs and
* Identify objectives and practices processes opportunities
outcomes *  Share and document *  Outline a plan to * Incorporate key
* Initiate description of experiential and enhance the messages and best
existing climate technical information development and practices.
services on climate-related delivery of climate * |dentify immediate
events and impacts services actions to be taken



SHARE

Day 1: Session 1

* Share stories to help
identify issues, illustrate
key messages and best
practices

* Share and document
experiential and
technical information on
climate-related events
and impacts




DIAGNOSE

Day 2: Session 2

* Describe and
evaluate existing
climate services
products and
processes

* Qutline a plan to
enhance the
development and
delivery of climate
services

Forecasting O 1

Climate Impacts
and Assessing
Vulnerabilities

Projecting the
Disease Burden

02

05

Evaluating

Impact and

mproving Quality
of Activities

BRACE

Building Resilience

Against Climate Effects it
Public Health
Interventions

04 Developing and

Implementing a

Climate and Health
Adaptation Plan

CDC's Building Resilience Against
Climate Effects (BRACE) Framework

Ready Go!

Seasonal Short-Range
forecasts forecasts

IRl and Red Cross
https:/ /iri.columbia.edu/news /new-

https:/ /www.cdc.gov/climateandhealth/BRACE.htm  paper-highlights-applications-for-

subseasonal-forecasts/




BUILD

Day 2: Session 3

* Synthesize the discussion
of issues, highlighting
needs and opportunities

* Incorporate key
messages and best
practices.

* Identify immediate
actions to be taken




OUTCOMES

Improved ability to generate accurate, timely and regionally-relevant information about
climate change and variability and climate impacts to the health sector in RMI

A user community that is better informed about the current state of knowledge about
climate variability and change and its impacts on human health in the RMI, and as a result
are able to make better decisions as they set priorities and allocate resources

A provider community that is better informed about what problems and questions are most
relevant with respect to human health in the RMI and, as a result, are better able to match
climate and weather-related products and services to user requirements.

|dentification of key messages and best practices for the health sector and key
stakeholders in the RMI in responding to climate impacts
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CLIMATE SERVICES DIALOGS & STORYBOOK
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Climate variability and change
in the Marshall Islands

= —_—, —F ) Undersicmdlng
' - 2) Forecasting
3) Communicating
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Matthew Widlansky
mwidlans@hawdii.edu

_Photo of Maijuro flooding communicated via

vl UNIVERSITY OF HAWAII

./\/\\ _Pacific ENSO Applications Climate Center (PEAC)
SEA LEVEL CENTER 4" Quarter 2016 “Pacific ENSO Update”
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Above-normal sea levels
+ High astronomical tides
+ Unusual southerly winds (25 kis)

i

= Damaging lagoon-side inundation



Observa’;iohs provided by
Australia’s BOM Tides Unit

Sea levels
(cm, Mean Lower Low Water)

Sea level residuals (cm)
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Unusually high sea levels

Sea surface
height
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Sea level anomalies (October 2016)

High sea level events
after 2015 El Nino
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Part 1

Understanding climate variability and change

a) Sea level

b) Temperature (sea surface)

¢) Rainfall



Mean annual climatology
Sea surface height

Satellite measured
mean dynamic
topography (cm)
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Why are sea levels higher in the West Pacific?

A) Ocean temperatures B) Ocean salinities C) Surface winds



Mean annual climatology
Sea surface temperature (West Pacific warm pool)

Pentad mean SST (°C): Annual mean
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L atitude (°)

Mean annual climatology
Rainfall
(Intertropical Convergence Zone, ITCZ)
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We are interested in departures from ‘“Normal”
Anomaly = Observation — Climatology

For example,
Anomaly s 2014 = Observationg 1914 — Climatologyo. 198122010

That is,
If a month is higher (warmer, or wetter) than normal,
that month’s anomaly is positive
If a month is lower (cooler, or drier) than normal,
that month’s anomaly is negative



Pacific-wide patterns of Sea Surface Temperature and Sea Level

recent anomalies -
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Warm ocean temperatures and high sea levels are physically related

More dense
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Annual cycle and year-to-year variability of RMI sea levels

Maijuro tide gauge
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Annual cycle of the Warm Pool (high sea surface temperatures)

December—February climatology (average) °C)
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Annual cycle of rainfall (satellite measured)

December—February
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Seasonal swing: The rain band’s average
latitude of 7°N varies across the globe from
roughly 3°N during the Northern Hemisphere s
winter (green) to 10°N in summer (orange), : »”
stoked by the sun’s heat. Heavy rain extends

beyond the band in certain regions. Core

samples of lake sediments taken on vy
islands, including some shown here, :
reveal where and when rains fell in
the past, indicating the band’s
position over time.
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Average Monthly
Precipitation in the Tropics
from 1979-2005
(>200 millimeters)
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¢ Scientific American, March 2011

Sachs and Myhrvold: “A Shifting Bana



Year-to-year variability (sea surface temperature)
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2015-2016 El Nino:

Warmest sea surface temperature in equatorial eastern Pacific

Week centered on 18 NOV 2015
SST Anomaolies (*C)
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2015-2016 El Nino:

Extreme sea levels (low and high stands)
Sea surface height anomalies (December 2015)
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Height (cm)

Altimetry (7.0833°N, 171.4167°E) vs. Tide Gauge (Majuro)
Altimetry Trend

Tide Gauge Trend
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El Nifo-Southern Oscillation (ENSO)

El Nino La Nina

December - February - 2 = - December - February

Wet & Cool

Dry & Warm Wet & Warm

Wot & Cool

Climate.gov

science & information for a climate-smart nation
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Rainfall around the Marshall Islands
(1.25°N-16.25°N, 156.25°E-176.25°E)
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Sea surface temperature drives global atmospheric circulation

Neutral conditions

Pacific Walker
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Ocean & Atmosphere are coupled:

For example, warmer Sea Surface Temperature anomalies cause
larger wind anomalies (weaker Trade Winds) which cause further
warming.

Positive feedback (““chain reaction”) = Bigger event

Equatorial subsurface temperature anomalies
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Anomaly in Degrees C

Measuring ENSO

(sea surface temperature index)

SST Anomaly in Nino 4 Region (5N-5S,150W-160E)
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Oceanic Nino Index
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The Oceanic Nino Index (ONI) is one of the primary indices used by NOAA to monitor the El Nifio-Southern Oscillation (ENSO). o
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There are other modes (patterns and timescales) of variability

Pacific Meridional Mode sea surface temperature and 10m wind anomalies

Difference from average (°C) NOAA Climate.gov

Scale: 0.5 m/s = —> _ _ From: Chiang & Vimont, 2004
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Impacts of high sea levels, ocean warming, and rainfall variability

Huge waves and disease turn Marshall
Islands into ‘war zone, health official
says

By Los Angeles Times - Dec. 5, 2019 OO0 &2 &

Opportunity for future outlooks (forecasts)
of climate anomalies to benefit society



Part 2

Forecasting climate variability and change

a) Sea level

b) Temperature (sea surface)

¢) Rainfall
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ENSO Diagnostic Discussion

EL NINO/SOUTHERN OSCILLATION (ENSO)

DIAGNOSTIC DISCUSSION

issued by
CLIMATE PREDICTION CENTER/NCEP/NWS
and the International Research Institute for Climate and Society

9 January 2020

ENSO Alert System Status: Not Active

Synopsis: ENSO-neutral is favored through Northern Hemisphere spring 2020 (~60% chance), continuing through summer 2020 (~50% chance).

During December 2019, near-to-above-average sea surface temperatures (SSTs) were evident over the equatorial Pacific Ocean [Fig. 1]. Most SST indices increased in the past week, with the eastern Nifio-1+2 and Nifio-3
regions remaining near average (+0.1°C to +0.3°C), while the Nifio-4 and Nifio-3.4 regions were warmer at +1.2°C and +0.7°C, respectively [Fig. 2]. The recent increase in SST anomalies was partially driven by a combination
of low-level westerly wind anomalies and the growth in positive equatorial subsurface temperature anomalies (averaged across 180°-100°W; [Fig. 3]). The latter indicates a downwelling Kelvin wave, which was evident in the
above-average temperatures in the central and east-central Pacific Ocean [Fig. 4]. Over the month, westerly wind anomalies persisted over small regions of the western and eastern equatorial Pacific Ocean, while upper-level
winds were near average over most of the equator. Tropical convection remained suppressed over Indonesia and east of the Date Line, and was enhanced to the west of the Date Line [Fig. 5]. The overall oceanic and
atmospheric system was consistent with ENSO-neutral, though recent observations reflected a trend toward warmer conditions that will be monitored.

The majority of models in the IRI/CPC plume [Fig. 6] continue to mostly favor ENSO-neutral (Nifio-3.4 index between -0.5°C and +0.5°C) through the Northern Hemisphere summer. For the December 2019-February 2020
season, the Nifio-3.4 index is predicted to be near +0.5°C, which is consistent with the latest observations. The forecasters also favor above-average ocean temperatures to continue in the next month or two, but, in
alignment with most model guidance, do not foresee a continuation over several consecutive seasons or shifts in the atmospheric circulation that would indicate El Nifio. In summary, ENSO-neutral is favored through Northern
Hemisphere spring 2020 (~60% chance), continuing through summer 2020 (~50% chance; click CPC/IRI consensus forecast for the chance of each outcome for each 3-month period).

This discussion is a consolidated effort of the National Oceanic and Atmospheric Administration (NOAA), NOAA's National Weather Service, and their funded institutions. Oceanic and atmospheric conditions are updated weekly
on the Climate Prediction Center web site (El Nifio/La Nifia Current Conditions and Expert Discussions). Forecasts are also updated monthly in the Forecast Forum of CPCs Climate Diagnostics Bulletin. Additional perspectives and
analysis are also available in an ENSO blog. The next ENSO Diagnostics Discussion is scheduled for 13 February 2020.

To receive an e-mail notification when the monthly ENSO Diagnostic Discussions are released, please send an e-mail message to: ncep.list.enso-update@noaa.gov.

Climate Prediction Center
5830 University Research Court
College Park, Maryland 20740




Pathway to making a seasonal climate forecast
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NOAA Climate Prediction Center’s
Sea Surface Temperature forecast for summer 2020
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Marshall Islands 2016 drought was well predicted

DJF Rainfall anomalies
40N

20N 1

EQ -

40E ' 120E

-10 -4 =3 =2 =15 -1 =05 05 1

Ensemble mean constructed from 40 members
Initial conditions 21-31AUG2015

Climate model forecast from August 2015 for Dec—Feb

Annamalai et al. 2015, AsiaPacific Issues



Sea level anomaly (cm)

Seasonal cycle (1999-2010) and decadal trends removed

Forecasting high sea levels in southern Micronesia

Majuro (7.1°N, 171.4°E)
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August 2016
forecast

Sea level anomaly (cm)

Majuro (7°N, 171°E)
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Above-normal sea levels elevated October tides

Majuro (7.1°N, 171.4°E)
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Fall 2017: “Recurrent” flooding likely for southern Marshall Islands

Model forecast (CFSv2: initialized 20170601-20170630)
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Sea levels

Above-normal sea levels elevated October tides

Majuro (7.1°N, 171.4°E) .
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Forecast timescales

Predictions start from best understanding of current conditions
(observation) and advance forward in time (forecast).

¢

Weather (storms)

Climate variability (droughts)

Climate change (sea level rise)

«----

Projections start from any realistic condition (climate) and
advance forward in time following a scenario.



Main drivers of climate change (decades to centuries)

Natural
Fluctuations in
Solar Output

Outgoing Longwave
SWR Reflected by Radiation (OLR)

Shortwave

SWR Absorbed by

the Surface SWR Reflected by

the Surface

IPCC

Fifth Assessment Report
Figure 1

Radiative balance between incoming solar shortwave radiation
(SWR) and outgoing longwave radiation (OLR)



Representative Concentration Pathway (RCP) Scenarios:
How much greenhouse warming?
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End-of-century projections from climate models
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Continued warming =

almost certain

for RMI

RCP 4.5 RCP 8.5
(a) Change in average annual sea surface temperature (1986—-2005 to 2081-2100)
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RCP 4.5 RCP 8.5

Increased rainfall =
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Continued sea level rise
almost certain

for RMI

Sea level change (1993-2018)

1993-2018 Change in sea level (cm) NOAA Climate.gov
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Part 3

Communicating climate variability and change

**Resources™*
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U.S. Drought Monitor

U.S. Affiliated Pacific Islands

January 21, 2020
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National Weather Service

Climate Prediction Center

{ 3 |Global Tropics Hazards and Benefits Outlook - Climate Prediction Center f'@"g
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National Weather Service

Climate Prediction Cente

Nino3.4 SST Anomaly (°C)

Model Predictions of ENSO from Jan 2020
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Marshall Islands Climate Outlook "

This website provides access to a broad range of information related to seasonal climate variability in the Republic of the Marshall Isalnds. It includes a
quick-look at current and future conditions for a range of climate indicators, direct access to more detailed outlook-related information from stations and
statellites, and products that place this information in a histrorical context. It also includes links to addtional sources of information.

» NOAA State of the Ocean

Temperature and Rainfall Tropical Cyclones and Storms Sea Level and Waves Ocean Conditions Indices
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% gNE LEV L EN é Data Network Research Products v

All GLOSS UHSLC Fast Delivery Research Quality (JASL)

Tide gauges

and more....

s UHSLC stations (84) A GLOSS Core Network stations (266) Zoom in: double click or scrofl up

Zoom out: scroll down
m Other station operators (484) o Other stations Pan: click-and-drag

Reset: click reset button

oo Map details: This map shows the locations of all 568 tide gauge stations for which there is data in the University of Hawail
https://uhslc.soest.hawaii.edu P ° g9 N
Sea Level Center (UHSLC) database

< The UHSLC operates and/or maintains 84 of these stations (orange markers).
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Record high water levels in Majuro

IVERSITY OF HAWAII
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WAII Monthly processing of sea level forecasts
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for tropical Pacific Islands

This product provides an outlook of monthly sea level This seasonal forecast product is experimental. For short-term forecasts
anomalies for the next one to two seasons. We (daily to weekly), please see the High Sea Level Forecast for your region.
combine sea level forecasts with astronomical tide predictions to provide Neither the seasonal nor the weekly product is accurate when a tsunami or
more accurate predictions of coastal water level compared to tide predictions tropical cyclone threatens your coastline.
alone.
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Above-normal sea levels are forecast

around Majuro through April 2020
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RMI Weather Service Office

RMI’s Climate, What is Climate
Change, What are the impacts of CC on
RMI and Health

RMI NATIONAL CLIMATE CHANGE AND HEALTH
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Presentation Outline

=  Climate change and Climate variability

= Weather and Climate

= Climate of the Marshall Islands

= Historical Climate related Events

= Impacts of Climate Change on RMl’s Climate and Health

= Existing sources of Climate information



Climate Chanhge and Climate Variability

= Climate change is a long-term shift or trend in climate conditions
(e.g. global warming) and can produce shifts
in averages, extremes and variability of femperature, rainfall,
sea level and other environmental variables.

=  Climate variability can be monthly, yearly and decadal variability due to
natural processes and feedbacks. The main driver of climate variability in
the Pacific region is the El Niflo Southern Oscillation (ENSO)

=  Climate varnabiliiydaRcEclifiSiESReRicinge can occur
independently, but also at the same time.



Weather and Climate

= Weather describes the current atmospheric conditions, e.g. rainfall,
temperature or wind speed at a particular place and time

= Climate is the average pattern of weather for a particular place over a long
period of time (e.g. 30 years)

» ‘Climate is what we expect. Weather is what we get!’



Climate of the Marshall Islands

RMI's climate is classified as maritime tropical
Humid with moderate tfemperatures

Day-night femperature differences greater than
seasonal tfemperature differences

Seasons-wet and wetter for southern islands; wet and
dry seasons for the northern islands;

Spring and Fall transitions
Occasionally in a transitional Monsoon Regime
Susceptible to typhoons, monsoons, and droughts



RMI's Climate Drivers

El Niio

North West Monsoon

MJO

ITCZ

North East Subtropical
High

July to March

September to January

All year, mainly wet
season

May to December

January to April

e Drought

e Monsoon Surges to
RMI

e More Chance for
TCs

 Rainfall

* Brings active weather
with much rain

e Increase Rainfall

* Increase in Trades
* Subsiding dry air




Climate Drivers

Palau Federated States of Micronesia

Marshall Islands
/ T— ——— o : . n e
S IRt eRnicarosaliicaaRlaiC o n ver gence Zo

~3 Kiribat

fTrade Winds




Normal Conditions

Tharmocilite

El Nino Conditions

Tharmocline ¢




Historical Climate-related Events

= 1982-85 SIS 6 |
» 1991-92 GG |
» 199/-96  BEEE |

= 2008 nundation
= 2018 nundation
0 nundation
= 2014 nundation
« 2015716 "DicUe]h



Historical Climate-related Events

26" November 1979

4t December 1979

8% January 1988

1989

1990

1991

28% November 1991

6t January 1992

June 9% to 10% 1994

(South Pacific
Disaster Reduction
Programme 1997)

10% December 1997

13%  January 2001
(Velde 2003)

December 2007

9t December 2008

14%/15%  December
2008

20% February 2011

14% March 2013

25% June 2013 6:00

3t March 2014

October 2014

23t December 2014

21% January 2015

19% February 2015

3t July 2015

Typhoon (Alice)
Tropical Storm
Tropical Storm (Roy)

Typhoon (Zelda)
Tropical Storm (Axel)
swell/spring tide

Typhoon (Paka)

Swell/spring tide

swell/spring tide
large swell
swell/spring tide

large residual
swell/spring tide
Tropical Storm
swell/spring tide
swell/spring tide
swell/spring tide
swell/spring tide
swell/spring tide
Tropical Storm (Nangka)

Majuro, D-U-D area
Unknown
Kwajalein

Majuro

Majuro

Majuro

All of RMI

All of RMI

Ajeltake. Majuro

Majuro, Ailinglaplap. and Namu

Majuro

Kwajalein
Majuro, Amo, and Kil3 Island
Majuro, Arno, and Kili Island

Majuro

Majuro

Majuro, Ao, and Kili
Majuro, Amo, and Kili

Jable side of Majuro

Majuro

Majuro and four outer 1slands

Majuro




Impacts of Climate Change on Health

El Nino
(Below average rainfall, drought, low sea level)
Scarcity of suitable drinking water

The incidence of diarrheal, pink eye, conjunctivitis,
scabies and influenza

La Nina
(Above Average rainfall, Windy, high sea level)

Dengue fever

OfherclimaieTeGISEREMERIFSIER O warmer sed
surface temperature leads to coral bleaching

Ciguatera (fish poisoning)



Sources of Climate information

> NOAA

. -Pacific ENSO Applications Climate Center (PEACC)
https://www.weather.gov/peac/

= -PaclO@s
http://www.pacioos.hawaii.edu/shoreline/runup-majuro/

» Australian Bureau of Meteorology
http://www.bom.gov.au/climate/
= -Online Climate Outlook Forum (OCOF)

PTTDS://WWW.Docificme’r.ne’r/oroduc’rs—ond—services/onIine—climo’re—ou’rlook—
forum

= Ocean FonlEll
http://oceanportal.spc.int/portal/ocean.hitml
> NIWA New Zealand

= - Island Climate Update (ICU)
https://niwa.co.nz/our-science/climate

> Korean
= -APEC Climate Center (APCC)
hitps://www.apcc?1.org/climate



https://www.weather.gov/peac/
http://www.pacioos.hawaii.edu/shoreline/runup-majuro/
http://www.bom.gov.au/climate/
https://www.pacificmet.net/products-and-services/online-climate-outlook-forum
http://oceanportal.spc.int/portal/ocean.html
https://niwa.co.nz/our-science/climate
https://www.apcc21.org/climate

Some of the actual Products

Quarterly Climate Impacts Hawaii and U.S.
Affiliated Pacific Islands
Climate and Ocean Support Program in the Pacific and Outlook December 2019

(COSPPac)

Regional Early Action Rainfall Watch ST IR P AT

Seasonal Rainfall Watch: January - March 2020

Alert Level

Alert | Divisions with Below Normal Rainfall Alert | Divisions with Above Normal Rainfall
Level | favoured in the coming 3 months Level | favoured in the coming 3 months

Highlights for Hawaii and the U.S. Affiliated Pacific Islands

Typhoon Hagibis passed near Guam and the Commonwealth of the Northern Mariana Islands.
Heavy rainfall was the primary impact.

Near normal rainfall was observed across American Samoa and the Republic of Palau.
Significant King Tide inundation events in the Republic of the Marshall Islands in October and
November.

Heavy rains fell in Pohnpei within the Federated States of Micronesia while drought conditions
worsened in the Hawaiian Islands.

Sea-levels in parts of the Federated States of Micronesia, Yap, and Guam have risen
dramatically in the last few months. Several islands continue to report salt water inundation on
account of the rebounding sea levels.

Coral bleaching was observed near the Marshall Islands and the Hawaiian Islands during the
month of October.

Ter

for above normal rant 5% [17/38/45 ~ below nomal

Medium-High gon has a foreca
below nomal with a Medium-High

John Marra (john.marra@noaa.gov) Michael Kruk (michael.kruk@noaa.gov)
http://apdrc.soest.hawaii.edu/Hawaii_USAPI_Climate_Summary/dashboard




ome of the actual Products

NWS Climate Services
December PEAC Audio Conference
Call Summary

12 December, 1430 HST (15 Novem-
ber 2019, 0030 GMT)

November rainfall totals reported (Sony)

% Normal: blue above normal & red below normal. Departure from normal: blue-above &

[P T T T | as |
[T T T BT BT T
s | oo | we | e [ e | oww |

10.14 247

n Samoa: (not present

Currently in rainy season but appears drier than normal. No significant weather impacts to be reported other than a flood watch
issued..

Kwaialein: (not present)
Kwalalein had one day of large downpour accounting for higher rain total for November. No significant impacts reported.
Maluro; (Nover)

Majuro had some inundated areas due to rainy season. During December 4th, Majuro received over 4.39 inches of rain and De-
cember 12th over 12 inches of rain. See images below for pictures related to inundation damages (date of pictures November
27th)




Some of the act

Pacific Islands - Online Climate Outlook Forum (OCOF) No. 119

Country Name: Republic of the Marshall Islands (RMI)

TABLE 1: Monthly Rainfall

Station (include
data period)
May 2017 | June 2017 Total
Total Total

TABLE 2: Three-monthly Rainfall
May to July 2017

[Please note that the data used in this verification should be sourced from table 3 of OCOF #115)

Forecast probs.* Verification
(include LEPS) (Consistent,
Near-consistent
Inconsistent)?

347/33%/33% el
Consmem

Predictors and Period used for May to July 2017 Outlooks (refer to OCOF #115):

2-Months NINO3.4SSTA (February to March 2017)

“Forecast Is consistent when observed and predicted (tercile with the highest probablity) categorles
colncide (are in the same terclle).

Forecast Is near-consistent when observed and predicted (tercile with the highest probability) differ by only
one category (L.e. terciles 1and 2 or terclles 2 and 3).

Forecast Is Inconsistent when observed and predicted (tercile with the highest probabllity) differ by two
categories (I.e. terciles 1 and 3).

ual Products

TABLE 3: Seasonal Climate Outlooks using SCOPIC for
September to November 2017

Predictors and Period used: 2-Month NINO3.4SSTA (June to July 2017)

Below Median
Median Rainfall  Median
0b mm)

MAJURO

KWAJALEIN

Below
Normal
(prob)

MAJURO

KWAJALEIN

TABLE 4: Seasonal Climate Outlooks using POAMA2 for
September to November 2017

lower  33%lle  Middle  67%le  Upper

Tercile Terclle Terclle

(prob) _ (mm) (prob) (mm) (prob)
MAIURO 9%

KWAJALEIN 52%




Some of the actual Products

NATIONAL WEATHER SERVICE
REPUBLIC OF MARSHALL ISLAND

Ocean Outlook

Marshal Meteorological Service Issue Summary March 2019
Bemter s RS0 Sea surface temperature is expected increase slightly by 0.5 degrees Celsius.
Contacts The fisheries convergence zone is expected to lie just below the Marshall Islands for
the month of March.
Coral bleaching outlook shows low level stress for the northern most islands with
generally no stress overall.
Chances of sea level to be as low as -150mm and as high as 50mm for most parts of
the oceans surrounding Marshall islands
Sea Surface Temperature Forecast Anomaly
Issue Outline:
Ocean Summary
Ocean Temperature
Convergence Zone
Coral Bleaching
Sea Level Forecast

Climate Statu

Sea surface temperature (SST) anomaly forecast for the month of March shows a warm-
@ FiNio ALERT er than normal of 0.5 degree Celsius for Marshall Islands.
Sea Surface Temperature:

S
F/ \
| Sea Level Anomaly Forecast:

Sea Surface temperature forecast with convergence zone

* Pacific Ocean Portal
oceanportal spe.int
 Bureau of Meteorology-
S o) The Fisheries Convergence zone is forecasted to lie just south of the Marshall Islands .
http://www.bom.gov.au/
climate/enso/ Convergence zones are where cold and warm water meet, and are rich in nutrients,

attracting lots of fish.

Coral Bleaching

Aert Level 2
Adert Level 1
Warning
Watch

No Stress

o,

The outlook for March indicates that for the most parts there is no stress or thermal pressure,

however, there is a Watch alert which would mean that there would be low level thermal stress for the southern
most parts of the Marshall Islands but it would be important to monitor daily bleaching alerts and bleaching out-
looks to track the duration of stress. Fisheries management can help reduce pressure on the reef during this time.

Seasonal Sea Level Forecast

The sea level forecast for March ~ June shows a gradient of decreasing sea level from the southernmost islands
with a reading of 50mm to the north by as low as -150mm for most Marshall Islands. This forecast is based on the
combined long-term effects of temperature, salinity and wind on the water levels and do not include daily changes
in tide or weather.

From the 10 highest tides for RMI, there are three in the month of March.
The higher tide levels coupled with higher than normal sea levels for the RMI
group could cause inundation in low lying areas. For preparedness, coastal
communities should be cautious during this period.




Weather Service Office.




Republic of the
Marshall Islands’
National Adaptation
Plan



What is the National Adaptation Plan (NAP)

e (a) Toreduce vulnerability to the impacts of climate change, by building
adaptive capacity and resilience;

e (b) Tofacilitate the integration of climate change adaptation, in a
coherent manner, into relevant new and existing policies, programmes
and activities, in particular development planning processes and
strategies, within all relevant sectors and at different levels, as
appropriate



NAP Continued

Be undertaken in accordance with the Convention;

Follow a country-driven, gender-sensitive, participatory and fully transparent
approach, taking into consideration vulnerable groups, communities and
ecosystems;

Be based on and guided by the best available science and, as appropriate,
traditional and indigenous knowledge, and by gender-sensitive approaches,
with a view to integrating adaptation into relevant social, economic and
environmental policies and actions, where appropriate;

Not be prescriptive, nor result in the duplication of efforts undertaken

in-country, but facilitate country-owned, country-driven action.



History and Development of the NAP process

e RMI NAP process commenced after the RMI’s 2050 Climate Strategy
publication in September 2018
e |InFebruary 2019 an ad hoc NAP Working Group was formed by the
Chief Secretary
e [nApril 2019, an Internal Dialogue workshop was held with RMI
stakeholders to introduce the NAP discussion to a wider group of
stakeholders
o Discussed RMI priority issues that needed to be addressed within
the 2025-2030 time period
e The need for NAP Coordinator identified to keep issues focused on
o Timeliness of delivery, coordination with TTEC Structure, etc.



RMI NAP Outline & Relation to Health

e The RMINAP isan all inclusive plan that includes many cross sectors of
the RMI, Health being one of them.

e Outcome 5 of the NAP lists: “Vulnerabilities to climate change impacts
understood in the context of practical adaptation planning and decision
making”

e Andonsome of the activities within the 5th outcome includes
understanding outer islands and urban center vulnerabilities within the
context of:

o habitation/demographic, Health and education, Livelihood activity,
Land and coastline, Infrastructure and Economic survey




Tile Til Eo (TTEC) Structure

RMI Structure for Integration and
Coordination of Climate and
Resilience Activity

V3 proposed for NAP Working Group 25 April 2019

Adaptation WG:
1. EPA
2. MoTClI
3. MoWIU
4. MoCIA
5. MIMRA
6. WSO
7. CMAC
8. IOM
9. MICS
10. MWG
11. NDC-P
12. CCEnvoys



NAP Technical Support Structure

NAP Technical Support to Dir OEPPC
for Adaptation Working Group

Draft V4 for finalising 031119

Possible Partners

*External advisors may
be invited or seek to

attend meetings of the
Technical Support Team




Funding Opportunities

e Multiple agencies have offered support to help develop the RMI NAP:

GCF: $3 Mil

ADB : $300-500 K

PREP II: $1.5 Mil

Peace-Building Fund: $ 1 Mil

World Bank Atoll Study: technical support for adaptation options

Melbourne University: technical support for adaptation expert

advice/ develop Communications and Consultation Plans

e Some of these opportunities are being actively pursued in parallel with
GCF funding and decision will be made on which to go forward towards
the end of November 2019.

O O O O O O



TTEC decision

e RMI’s goal was to establish a NAP within a year’s time

e Thetwo offers on the table were to either get a NAP within a 3 year
timeframe with the GCF funds or 1.5 years with PREP 1.

e We asked our TTEC members to decide on which funding mechanisms
that works better and the PREP |l restructuring money took the
leading votes

e PREP Il funding should kick off by July 2020 all while our technical
team and Adaptation Working Group are all working on internal
content for the NAP document.



Key Milestones

e December 2019: Policy Paper on RMI Adaptation Policy- outlining
issues to be addressed to enable the implementation of the NAP

e April 2020: Communications Plan and Consultations Processes- a
report on the methodology of communications and consultations

e September 2020: NAP Summary - asummary of the key issues for the
NAP as understood at that time

e September 2021: NAP document for consideration by Cabinet - noting
activities not completely defined will be included for the
implementation.



Management of the RMI Response to Climate
Change and Disaster Risk

TILE TIL EO COMMITTEE




The Purpose of the TTECs to provide oversight of the Republic of MarshallIslands (RMI response
to climate change and to the reduction of climate and disaster risk for the well-being of the
people of RMI. For this purpose it will receive reports, provide direction to agencies and make
recommendations to Cabinet through the Chief Secretary on climate change policy, resilience to
climate and disaster risk and reporting against global climate change and disaster reduction
conventions,



The Scope of its oversight is through accountable agencies and includes:

mitigation of emissions and related energy, transportation and waste planning and
implementation

adaptation to climate change and disaster risk planning and implementation - including the
National Adaptation Plan with a focus on the well-being of the Marshallese people

receiving Assessments and Special Reports from IPCC and analyzing and responding to their
impact on RMI

development and monitoring of integrated policy for climate change and disaster risk
coordinate of technical and political dialogue and message both internal and to the global
discussion



Working Groups of the TTEC
The TTEC s comprised of three main Working Groups:

1) Working Groups for Mitigation Working Group
) Adaptation Working Group
3) RMINDC-Partnership Working Group

Additional Working Groups or Task Forces may be established for specific purposes as agreed
by TTEC



The Functions of the Mitigation Working Group are to include:

o Implementation of Electricity Roadmap according to priorities and
funding including through the EU-EDFL1 budget sector programme and
other energy related projects funded by development partners

o Maintenance of the National Energy Policy & Action Plan with review for
a successor policy for post 2020



The functions of the Adaptation Working G

v Development and preparat

roup are to include:

jon of RMI's NAP to identify vunerabilties to

climate change, options for adaptation activity and a national plan of

action
o Facilitate awareness of ada

v Facilitate and promote ada

ntation issues through the MarshallIslands

ntation measures through all sectors of RMI



The functions of the RMI NDC Partnership Working Group are to include:

Represent the interest of the Global NDC Partnership (and any funding
source) on the Mitigation and Adaptation Working Groups
Provide/develop integrated cross-cutting services to the Mitigation and
Adaptation Working Groups including:

o Women’s issues and gender

o Human rights

o Vulnerable groups

o Youth and children

o Health services

o Education services

o Outer island engagement

o Capacity building

o Climate financing and financial services

o Global leadership



Climate change already has negative health effects and undermines
the“right to health” cited in the Paris Agreement. Climate change
undermines the social and environmental determinants of health,
including people’s access to clean air, safe drinking-water, sufficient
food and secure shelter. It is affecting health particularly in the poorest,
most vulnerable communities such as small-island developing States
(SIDS) and least developed countries, thus widening health inequities.



Climate Change and Health in RMI

Findings from WHO Need Assessment
Mission in November 2019

By:
Nasir Hassan, Ko Eunyoung and Saori Kitabatake
Further information:

hassanm@who.int

72\, World Health
\ Organization

Western Pacific Region



Overview

® \WHQO’s work in climate change and health

® Findings from November 2019 consultations
— Recommendations

® Moving forward

72, World Health
Vn& Organization

I e D ——
Western Pacific Region



Couﬁtri"es;” & Areas - Western Pacific Region

The Region:

* 37 countries and areas .

* Nearly 1.9bn people, more than -

Ya of the world’s population
* Big and small countries — several prone
to disasters

* Developed & developing economies
* Stretches across 7 time zones

@Northern Mariana Islands

ong Kong (China)
macao (China) @ Guam (USA)

Philippines ederated States _
: in @ Marshall islands
S Viet‘N}g iy of Micronesia T
Mala S|a alau
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Vi@ Samoa_  Samoa
Caledonia * =
Legend: Tonga Niue
French
Member State Polynesia
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For the Future: The safest and

healthiest region

Operational shifts
Health security/
Antimicrobial resistance

Climate change/
environment

(Vs Q

3 L s

= = NCDs/ageing Healthiest

= ‘ .

q; D 00 and safest
< Q "

= = region

= +

3 —

O O

@) WE

Reaching the
unreached

Capacity/enablers

Human resources, admin., etc.

2Ry World Health
V'Q; Organization
S T ———————

Western Pacific Region



WHO work in the Pacific

Currently working with Member States
to:

1. Tackle NCDs in the Pacific and
improve health through the
lifecourse

Strengthen Pacific health systems
Strengthen health security
Combat communicable diseases
Protect the health of Pacific people
from the impacts of climate
change and environmental hazards

aRhoODbD

World Health

&§«Y Organization

Western Pacific Region



WHO 4 Areas of Focus-

Climate Change and Environment
(CCE)

Building climate
Advocacy resilience into
health systems

Monitoring _
i Applying CCE
impact of CCE _

on health lens In our work

Yy World Health
\ Organization

Western Pacific Region



WHO’s work on CCE in the Pacific

SIDS Initiative

Building climate-resilient
health systems in all the
SIDS by 2030

Climate Change and Health
in Small Island Developing States:

A WHO Special Initiative

- l i
.

*

S

v —

Pacific Islands Action Plan
on Climate Change and Health

," World Heal
%7 Organizati
Western Pacific Regi

g’ Ny World Health
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WHO Mission to RMi

® Mission - Nov 11-15, 2019 by WHO Consultant (Dr
Natasha Kuruppu)

® Mission objectives:

— to assess the needs of health sector in building climate resilient
health systems

® Mission activities:

— receive feedback and insights from key stakeholders on country
priorities for climate change and health, including barriers and
opportunities;

— Sscope and build evidence to establish baseline, contextualize
proposed activities,

— identify gaps in data or information, as well as needed resources,
potential timetable, target areas, relevant documents, and
potential co-financing opportunities

72\, World Health
\ Organization

Western Pacific Region



Organizations in RMI WHO Met and
Consulted:

Ministry of Health
Majuro Water & Sewer Company
Majuro Energy Company

Ministry of Works, Infrastructures and Ultilities
(MoWIU)

Economy Policy, Planning and Statistical Office
(EPPSO)

International Organization for Migration (IOM)

Office of Environmental Planning and Policy
Coordination (OEPPC)

Ministry of Natural Resources and Commerce
National Disaster Management Office (NDMO)

University of the South Pacific

Marshall Islands Conservation Society (MICS)
National Energy Office
Majuro Atoll Local Government

Environmental Protection Authority (EPA)

Asian Development Bank

177 Health Care Program

Marshall Islands Council of Non-Governmental
Organizations (MICNGOs)

Ministry of Finance

Independent consultant & researcher
Dr Riyad Mukadam

Western Pacific Region



What we were asking ?

® \What are the top 3 critical health challenges in RMI and
who is the most vulnerable?

® How do you believe climate change will affect these
challenges?

® What new initiative are needed/planned to address these
climate change related challenges?

® \What are the other key ministries/organizations you
collaborate with?

g@ World Health
) Organization
%‘F g—

Western Pacific Region



Findings:
Key emerging theme - health challenges
and needs

® Recurring outbreaks of climate-sensitive diseases
— Dengue outbreaks
— Challenge to maintain normal routine activities

® Lack of human resources across many sectors
— lack of personnel dedicated to climate change in the MoH

® Challenge to maintain basic infrastructure needs in healthcare
facilities, especially in the outer islands (e.g. non-functioning
radios, solar panels, cold-chain)

— Assessment of climate vulnerabilities in healthcare facilities is needed

® Limited awareness of health impacts of climate change in key-
health determining sectors

— Opportunity to promote health-co benefits and enhance climate actions of
health determining sectors

72\, World Health
\ Organization

Western Pacific Region



Findings:

® There are existing climate change projects that have
health implications in RMI

— the Global Climate Change Alliance Plus — Scaling up Pacific
Adaptation (GCCA+ SUPA) funded by EU and implemented by
SPC, SPREP and USP

® There are ongoing activities in areas of climate change
and health

— Updating National Climate Change and Health Action Plan

72\, World Health
RS, Organization

e~ D ——
Western Pacific Region



Green Climate Fund- Readiness
objectives

Obijective 1: capacity building for climate finance
coordination

Obijective 2: strategies for climate finance
Implementation

Obijective 3: strengthened adaptation planning for
Investment

Obijective 4: paradigm-shifting pipeline development

Objective 5: knowledge sharing and learning

72\, World Health
\ Organization

Western Pacific Region



Health Sectors Needs in RMI
(potential supports from donors)

1. Establish a baseline to produce evidence-based
solutions

— Vulnerability and adaptation assessments of outer islands
healthcare facilities to climate change and vulnerability

2. Capacity building for leadership and governance

— Support the establishment of a designated full-time climate
change technical officer position within the MoH, to
mainstream climate change into all health programmes.

72\, World Health
\ Organization

Western Pacific Region



Health Sectors Needs in RMI
(potential supports from donors) — Cont.

3. Strengthening health and climate early warning surveillance
systems;

— strengthen integrated risk monitoring, which is the use of early detection tools and
epidemiological surveillance used in conjunction with technologies for surveillance of
environmental determinants of health

4. Mental health and climate change impacts

— Establish a baseline understanding of the linkage to climate change;

— identify gaps and support mechanisms needed to strengthen psychosocial wellbeing of
communities.

5. Sustainable business models for Indigenous and traditional

medicines and therapies

— ldentify the climate change impact on traditional herbal plants, biodiversity and
indigenous knowledge and what actions are required to build resilience of these practices

72\, World Health
\ Organization

Western Pacific Region



Recommendations

® For the Ministry of Health:

— Continued engagement with NDA and staff at OEPPC to understand the
direction and opportunities for Readiness funds and further discuss the
needs of building climate resilience in the health sector to safeguard the
health of Marshallese population.

— Identify which key activities for Readiness and larger GCF funding
Minéstlry of Health would want to take forward and identify appropriate
modality

* Activities should have strong climate rationales.

— Identify funding opportunities from other donor to mobilize resources to
the health sector for adaptation planning and implementation of
activities to build climate-resilience

— ldentify areas of collaboration with existing climate change-related
projects and initiatives and promote cross-sectors coordination,
including civil society and communities

72\, World Health
\ Organization

Western Pacific Region



Moving forward

® Informal Working Group to discuss implementation of
priority actions of the Pacific Islands Action Plan on
Climate Change and Health (2019-2023)

» March 25 -26, 2020 Nadi, Fiji

® \Western Pacific Regional Platform on Climate Change
and Environment

* To be developed in 2020
* A space for knowledge-sharing and innovative ideas

g@ World Health
) Organization
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Kommol tata!

Questions?

72, World Health
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Examples of existing climate services products
for the Pacific Islands region/RMI
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This quarter (updated monthly)

Rainfall

& S
& &

December 2019 March 2020
Wind speed
Normal Normal
5 5
& &
December 2019 March 2020

Sea level (not including waves or tides)

Normal Normal
S S
& &

December 2019 March 2020

For more detail on the above information see the Marshall Islands Climate Outlook
and the Pacific ENSO Applications Center (PEAC) bulletin.

Daily information on inundations is available for Kwajelein and Majuro. For daily
information on storms and inundations, stay tuned to radio or the ‘chatty beetle!

AR

\i Islands |

This year (updated monthly)

(Normal Conditions)

Updated 9 January 2020
Neutral
() <
K ®
Q %

current (advisory)

e Whatis the El Nifio/La Nifa pattern?
e Learn about the Marshallese traditional agroforestry calendar.
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LIM EARLY-AGCTION-RAINFALL WATCH
— July 2019

s bulletin is producea
Warning System for Malaria transmission risk on the North Guadalcanal for the period January to June.

Normal or average Malaria transmission risk is predicted for North Guadalcanal for the period—January to June 2019.
ENSO OQutlook is at INACTIVE Status. That means ENSO status is likely to be Neutral in the coming months.
Below normal rainfall is predicted for North Guadalcanal region for the period—August to October 2019.

Malaria Rainfall WATCH Update

Northern Guadalcanal Malaria Early Warning System

OCTOBER—DECEMBER 2018 Rainfall Thresholds (mm) for Honiara.

Total rainfall received for the period October to December 2018 was HONIARA RAINFALL UPDATES

513.9 mm. This falls between low (370mm) and upper (540mm) Year Oct Nov Dec

thresholds hence, the forecast for the period is consistent with the 2017 67.1 205.3 363.0

observed. 2018 55.2 61.5

“That means the Malaria transmission risk for the Northern Guadalcanal region for the period Janu-
ary—June 2019 is expected to be and the number of malaria cases is
likely to be around 4122 cases.”

MALARIA RISK INDEX




El Nino Southern Oscillation (ENSO) Update

INACTIVE

© Australian Bureau of Meteorology

Source—Bureau of Meteorology (BOM), Australia, 9th July 2019.

El NINO—Associates with Below Normal Rainfall.
NEUTRAL—Associates with Normal Rainfall.
LA NINA—Associates with Above Normal Rainfall.

Current status:

The El Nino Southern Os-
cillation (ENSO) is still at
Neutral status.

Outlook:

The ENSO outlook is at
INACTIVE status, mean-
ing ENSO is neutral and
there is no clear indica-
tions that an El Nino or La
Nina event will develop in
the coming months.

Neutral

Equatorial thermocline
supressed upwelling

180°
Date Line
El Nifio-Southern Oscillation (ENSO): El Nifo




Northern Guadalcanal Rainfall Pe

HONIARA
Above Rainfall
Normal | Greater than SO L)
Normal Rainfall 259.9 and
Between 359.0 mm
o /
Below | Rainfall Less 259.9mm |l
normal than
Below normal rainfall is predicted for
Honiara for the period—August to
October 2019.

Normal| "
y
29% )7,
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o

» dition—Au ust to October 2019

P
,',/ y \:\‘ HENDERSON
- v || Above | Rainfall
‘\\ B Normal | Greater than | S1°-0 MM
o Normal | Réifall | 247.0and
Between 319.6 mm
. Below | Rainfall Less 247.0 mm
S normal than
>~ | Below normal rainfall is predicted for
Henderson for period—August to
October 2019.

‘ Below normal rainfall is most likely predicted for the northern Guadalcanal for the period—August to October 2019. \

Observed Rainfall—April to June 2019

TOTA To 067
STATIONS m Verification Rainfall Rainfall
Henderson 3761 Below Normal Consistent 303.3 370.7 3417
Honiara 3885 Below Normal Consistent 3373 469.7 376.0

Below Normal rainfall was predicted for both Honiara and Henderson for the period—April to June 2019.

Observed data shows that the forecasts for the two stations are consistent.

Malaria case Verification—January to June 2018

Malaria cases for the period—January to June 2018 was predicted for below normal with an expected total of less than 3261 cases. The rainfall
observed for the period—October to December 2017 was 635.4mm, which is more than the upper 540mm threshold indicating that there is
consistency in observed rainfall and expected number of malaria cases.

On a similar note, total number of malaria cases (data) received from the Vector Born Disease Control Program is 840 for Northern Guadalcanal
during the malaria season (January to June 2018). The result was consistent to its forecast (below normal malaria transmissions) which is sig-
nificantly less than the forecasted 3261 cases.



Red Cross Seasonal Rainfall Watch

Alert Level
4 Increasing chance Increasing chance >
of drier 3 months of wetter 3 months

Divisions with Below
Alert| Normal Rainfall Alert
Level| favouredin the Level
coming 3 months

Divisions with Above
Normal Rainfall
favoured in the
coming 3 months

Samoa

Solomon ls.
(Western Region)

Cook Islands (Southern)
Vanuatu (Southern)

Cook Islands (Northern),
Solomonls. (Central and
Eastern Regions)

Tuvalu

f‘g\;g? N ngis‘(')?]rs‘s’/ Recommended actions
(predetermined by IFRC office)

LOW Samoa ** Ensure normal preparedness

ACTION activities are done, and also:

—Use IFRC low rainfall/drought
check list for preparedness
activities or use your own
adapted one

— Check that you have sufficient
emergency response stocks;
for example, do you have enough
water storage containers like
jerry cans and buckets, and are
these are available to all areas
that you are committed to serve

— Check that your reverse osmosis/
desalination plants are functional,
that you have spare parts (refer
to comment in footnote)? and
that there are enough qualified
staff/volunteers to operate

— Regularly monitor climate and
weather updates from Met Service




Ready—Set—Go Framework

\

Begin monitoring mid-range
and short-range forecasts

Update contingency plans
Train volunteers
Sensitize community

Enable early-warning system

Continue monitoring
shorter-time-scale forecasts

Mobilize assessment team
Alert volunteers
Warn community

Local preparation activities

Figure 4 Ready-set-go!l. Example schematic for ready-set-go! framing. (Source: M.Daly).

i}

Short-Range
forecasts

Deploy assessment team
Activate volunteers

Distribute instructions to
community, evacuate if needed
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