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Road Map

*How we got here.

*What we are up to now. :
 Where we are headed.

me drought on Maui, June 2010
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Geographic Scope:
Hawai‘i & the U.S.-
Affiliated Pacific
Islands (USAPI)

* 1 state: Hawai'i

* 2 territories: Guam,
American Samoa

* 1 commonwealth:

Commonwealth of the Northern
Mariana Islands (CNMI)

* 3 independent nations:

Republic of Palau
Federated States of Micronesia (FSM)

Republic of the Marshall Islands (RMI)
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Geographic Scope:
Hawai‘i & the U.S.-
Affiliated Pacific
Islands (USAPI)

-: - "', N Jﬂ' g heiphi
Republic of the Marshall Islandl [0 .
N e - !

lu " Federated States of Micronesia -

* Large Spatial Extent
(greater width than
continental US!)

* |solated small islands
(High & Low islands)

Majuro Atoll, RMI.
Alamagan, CNMI. Photo: Curt Kessler, USFWS Photo: Christopher Michel/flickr




Spatial Patterns of Rainfall in Hawai'i
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* Complex patterns,
steep gradients v

* Wet windward slopes
() Dry Ieewa rd areas 21°NH Mean Annual Rainfal

(mm)
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* Greater range than o]
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B 7850 - 10,271

Mean Annual Rainfall
State of Hawai'i

25 inches
per year

Hawai‘i
Less than 10

inches of rain per
year

100

Kilometers

http://rainfall.geography.hawaii.edu/
“Online Rainfall Atlas of Hawai'i” Giambelluca, Chen, Frazier et al. 2013
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Pacific Islands

* Pacificlslands are onthe [ = T ‘
. ~~_Be 7"'eye,lopment
fro nt Ilnes Of g IObaI = el e Bl e?nse O‘ahu Majuro Atoll, Republic of the Marshall Islands

climate chan ge | & kHigh tide floodi g in Majuro, 2014
. Y e — s»\\

* Already experiencing
changes & impacts:
* Sealevelrise
* High tide flooding
* Climate-induced migration |
* Wildfires
* Drought

https://nca2018.globalchange.gov/chapter/27/
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Important is
drought in
ropical Pacific

Islands?
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https://droughtmonitor.unl.edu/
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* Strong drying & warming trends

have been found in Hawai'i (Frazier & B
Giambelluca 2017; McKenzie et al. 2019)
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* Drying trends & increasing drought
nave been documented in other
Pacific Islands (McGree et al. 2016; 2019)

(McGree et al. 2019) 0
* How is drought changing? [ o o0 € . «)
* How does drought impact Pacific ;‘\ ST
Islands? P} . v
* How can science better inform " b
drought management? ™ /° o % _.



Droughts More Frequent, Lasting Longer, &

More Severe in Hawal'i
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Statewide droughts from 1920-2019
(based on 12-month gridded Standardized
Precipitation Index, SPI — Lucas et al. 2020)

Worst droughts in last century were
1998-2002 and 2007-2014

Frazier et al. /in prep

Statewide Per
Decade Drought
Frequency (DF),

Total Drought
Duration (TDD), &

Total Drought
Magnitude (TDM)
have all increased
significantly since
1920

mm SPl-12

Drought Frequency
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1920 = 2019 11




What actions do resource managers take to
prepare for & cope with drought?

Frazier et al. USDA Forest

Service Report (2019) m

Managing Effects of Drought
In Hawai'i and U.S.-Affiliated |8 W t :
Pacific Islands o Sgg[_ggi

Abby G. Frazier, Jonathan L. Deenik, Neal D. Fujii, Greg R. Funderburk,
Thomas W. Giambelluca, Christian P. Giardina, David A. Helweg,
Victoria W. Keener, Alan Mair, John J. Marra, Sierra McDaniel,
Lenore N. Ohye, Delwyn S. Oki, Elliott W. Parsons,

Ayron M. Strauch, and Clay Trauernicht




Drought has severe impacts across multiple
sectors

§PI 12 Jan 2000

Meteorological
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Hawaii Drought Index (SPI): . '
Jan. 2000 to Dec. 2012 L5 T, il - e
: : - Ngerimel Reservoir in Pal
Frazier et al. in prep; : 2
Lucas, Frazier et al. (2020) one of the main water
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Lava-ignited fire burned
over 3,000 acres of rain
forest in Hawai'i
Volcanoes National
Park during 2002-2003
drought

established fresh water
) “filling stations” during the
| 2015-2016 drought

Frazier et al. USDA Forest Service
Report (2019) 13




Drought Decision Making

What data resources are used?

How do you get info?

U S. Drought Monitor

August 7, 2018
(Rl 0, 2018)

Need for a Knowledge Exchange:

What types of Hawaii Drought Plan
decisions are made? AT Is drought
SIEE B 7R considered in
| (d. 2 | planning of
new
activities?

What kinds of products are useful
for diff. sectors?

PFX

s ¢ Fire Excha
4 AAAAAAAAAAAA
ke d PacificFireExchange.org

»
El Nino and Long-Lead Fire Weather PFX Fact Sheet 2015_1

Prediction for Hawaii and
US-affiliated Pacific Islands

Clay Trauernicht

Resource managers seek to be more
actively engaged in research
Limited time/training to access info
No centralized data clearinghouse

Need formal communication mechs.
Easier access to comprehensive data &
technical assistance

A model exists for Fire: PFX

Giardina et al. 2019

14



Pacific Drought Knowledge
Exchange (PDKE) Pilot &%/
* Work with 3 partners in Hawai' e
(T\__Hawai‘i Island

IR S i

Mauna Kahalawai Pu'uwa'awa'a Hawai'i Volcanoes
Watershed Partnership Forest Reserve National Park
(PWW) (HAVO)

(MKWP)

* Partnered at the beginning: co-wrote proposal

0 510

Pu‘uwa‘awa‘a
Forest Reserve

\{gﬁ
Hawai‘i Volcanoes
National Park

T

20 30 40

All threatened by drought, wildfire, &
invasive plants & animals

‘j 7




Knowledge Exchange

@ Pacific Drought Knowledge Exchange

[

* Demonstrate four aspects of a knowledge exchange:

1. Easier Access
to Drought &
Climate
Information
and Data

Sources:
customized
results for each
mgmt. area

Giardina et al. 2019

2. Better & More

Comprehensive

Information:
synthesize existing
information from

multiple sources

doi:10.2737/NRS-GTR-P-185-paper22

3. Improved
Technical

Assistance:
translated science
summaries, offer
hands-on training
opportunities,
develop decision
support tools

)
|8

4. More Collaborative
Information
Transfer

Environment:
improve communication |
mechanisms, develop a
feedback process
between scientists &
managers (regular
meetings, facilitated
information transfer,
etc...)




Stakeholder Engagements
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CCVD Portfolios

Climate Change, Climate Variability & Drought (CCVD)

Portfolio

Automated tool to extract site-specific climate data and

information from available datasets.
Only input is spatial information
PDF/PPT ~30 pages

Figures, tables, explanations, statistics summaries and links.

@ Pacific Drought Knowledge Exchange

Climate Change, Climate
Variability, & Drought Portfolio

Hawai‘i Volcanoes
National Park
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* Climate Characteristics

* Monthly Rainfall Trends and Variability
Ecological Characteristics

* Future Climate Projections

Analysis and summaries

Monthly Climate: HAVO

Sf2s23-280243
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SPI-12 Drought Events 1890-2019: Halelea

Drought Events = 10

© severe Droughts = §
N Extreme Droughts = 1




Pacific Drought Knowledge Exchange
(PDKE) Approach:

Site-Specific
Portfolios

(automated)

*Re-evaluate
*Revise

4 Document N Compile cross-site\ /Co-develop e
Drought Stories, _,| resultsand make | et
Lessons Learned, available as web e teh

| & Research? resources (factsheets, etc.)

Longman et al. inreview 9



Factsheets

Impacts of El Nino
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Impacts of El Nifo on Climate
in Hawai‘i Volcanoes National Park

El Nifo vs. La Nifia

The El Nifio-Southern Oscillation (ENSO) is a naturally
recurring feature in the Earth's climate system that
involves a change in sea surface temperatures in the
eastern and central tropical Pacific Ocean. This change in
temperature is brought on by changes in surface winds
that move water from east to west across the Pacific
basin. During the La Nifia (cool) phase of ENSQ, strong
winds move cool water quickly from east to west across
the basin, resulting in cooler water temperaturas around
Hawai‘l. During the El Nifio (warm) phase winds are
weaker, so the slower moving water has the ability to
absorb more heat energy, resulting in warmer sea
surface temperatures.

El Nifio means
Warmer

than average ocean
temperatures along
the equator

La Nifia means
Cooler

than average ocean
temperatures along
the equator

Sea Surface Temperature [T
differznce fram nomnal

4 2 0 z

Understanding and anticipating dimate variations during
El Nifio events allows us to protect park resources

El Nifo Weather in Hawai'i

In Hawari, both rainfall and temperature are stronaly
influenced by both El Nifio and La Nifa events. El Nifio
events are typically associated with less rainfall and
warmer temperatures during the traditional wet (winter)
season (Movember to April) while La Nina events are
associated with greater rainfall and cooler temperatures
during this season. During the dry (summer) season (May
to October) these rainfall patterns are reversed: El Nifio
summers are typically wet, and La Nifa summers are

typically dry.

Individual El Nifio and La Nifa events can vary in strength
and are often classified as either strong or weak depending
on how warm or cool the sea surface temperatures are.
‘Winters in Hawai'i are almost always drier than normal
during a strong El Nifo event, while during a weak

El Nifio we see a range of conditions (dry and wet).

Wet season climate characteristics
during the ENSO phases

El Nifio

- Weak
‘&b‘- Winds

Warm
Alr & Ocean
Temperatures

Low
Rainfall

La Nifa

e ﬂ_’&m;‘
Cool

Air & Ocean
Temperatures

High
Rair?lall

Figure 2 (abovel: Average wetseason dimate condi-
tions during El Nifio and La Nifia phases of ENSO.

Figure 1 (1ef): Ocean temperatures during the El Nifie
and La Nifia phases of ENSO, Credit: Steve Albers, NOAA

The Effects of El Nifo at HAVO

Average monthly wet season rainfall is about 5 inches
per month at Hawal'l Volcanoes National Park (HAVO),
but during an El Mifo avent, average rainfall typically
declines by 2 inches per month. During a strong El Nifio
in January 2010, rainfall was 5.9 inches (94%) drier than
the long-term average for that month and maximum

d at the park heads tiars) wera
31°F warmer than normal.
January Strong El Nifio:
Average January 2010

Figure 3: January average rainfall (left) and
January 2010 rainfall (ight).

Why is This Important?

A Range of Impacts in the Park

Some of the mest intense droughts observed in the park.
have been associated with El Nifo events that have
occurred during the wet season. These extreme changes
in seasonal rainfall can result in a range of directand
indirect impacts on natural resources including survival
of native plants {seedlings and adults), invasive plant

Xp and survival of end; d animals. In addi-
tion, decreases in rainfall accompanied by decreases in
relative humidity are conducive to wildland fires (with
an ignition source). In May 2003, following a moderately
strong El Nifio, the Luhi Fire burned approximataly 4,900
acres in the Kilauea unit of the Park. This fire was ignited

In fact, during the consecutive 6-month period leading
up to the fire, total rainfall was 66% drier than normal
and maximum temperatures were 1.7°F warmer. The
resulting dry conditions allowed the fire to spread in
uluhe wet forest and ‘Shi‘a/swordfam mesic forest.

Fira risk in this area of the park is generally low due to
high frequency of rainfall, but fire can occur after short

dry periods.

Understanding the timing, intensity, and duration of

an El Nifo event is critical to an effective management
response, which can include securing rescurces jequip-
ment and staff), growing seedlings for restoration, inva-
sive species control, and saving seeds of rare species.
The phase of ENSO and the strength of the event can
usually be identified several months in advance, there-
fore, resource managers can make the necessary adjust-
ments in restoration schedules or take the necessary
precautions in fire management activities.

Figure 4: 2003 Luhi Fire. Inset shows location of the

by lava and spread during a period of low rel-
ative humidity and strong winds. In addition, the rainfall
leading up to the fire event was extramely low.

Authors: Ryan J. Longman (East-West Center),
Sierra McDaniel (Hawai Volcanoes National Park),
Abby G. Frazier (East-West Center), and Christian P.
Glardina (USDA Forest Service).

Daslgn andlayout Broks Bays SOEST Fublication Ssrvicss)

Fabruary 2021

fire relative to Park He

Credit: NPS.

This work was funded by the Pacific lslands Climate

Adaptation Science Center.
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mManagers

. therature Review & Synthe5|s pecific '
Meetings with Resource Managers d gement

Workshops & Trainings roug
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Adaptation Planning & Practices Course

* 8 week course: Jan-Mar 2021

* Hands-on training to identify
adaptation actions for natural
resource management
professionals

* 42 participants from 19 different
organizations

* Project-based approach, flexible

Longman et al. 2022, BAMS

BAMS

Climate Adaptation for Tropical Island

Land Stewardship

Adapting a Workshop Planning Process to Hay

Ndl |

Ryan J. Longman, Courtney L. Peterson, Madeline Baroli, Abby G. Frazier,
Zachary Cook, Elliott W. Parsons, Maude Dinan, Katie L. Kamelamela,
Caitriana Steele, Reanna Burnett, Chris Sw ‘11%101 and Christian P. E'nrdma

Adaptation Workbook

1. DEFINE area of
interest,
management
objectives, and
time frames.

7

USDA United States Department of Agriculture

_ Southwast Climata Hub

-'?~,'; 5
"AA;‘Z -I(:';
S
EAST-WEST

JINIACS

5. MONITOR &
EVALUATE
effectiveness of
implemented actions.

4. IDENTIFY &
IMPLEMENT
adaptation
approaches and

\ Northern Institute of

: - CENTER
Institute of Pacific Islands Forestry
Applied Climate Science

tactics.

2, ASSESS climate
change impacts
and vulnerabilities
for the area of

interest.

3. EVALUATE
management
objectives given
projected impacts
and vulnerabilities.

https://adaptationworkbook.org/
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Véj * Access new places

 Work with new resource
managers

* Engage with new communities

* Program new activities




Project]  Drought Decision Support Tool for

Ranchers =
. &
* Co-developing a new tool to help ranchers %
proactively plan for drought
Hawaii Cattlemen’s
Hawai'i Rangeland Information Portal (H-RIP) Council, Inc.

* 3-month projections of rainfall & forage
growth based on historical climate during
ENSO (El Nino) phases

* Site-specific near-real time historical climate
information

* Decision support: . A"/ NIDIS Drought.gov

° Quarterly Forage Production ‘ ' = National Integrated Drought Information System
* Site Stability
* Grazing Days

Cherryle Hue

UHM SOEST EAST-WEST  (CT,AR 26

CENTER UNIVERSITY




@ m Hawaf | Rarigeland Select Ranch About Links Contact
= Information Portal (Beta)

Select an island from the dropdown below.

Welcome to H-RIP —_ .
Learn more } Click on an area of interest to view site-specific data.

Map view: ® No Data O Rainfall O Evapotranspiration

Statewide Conditions - April, 2022

Current ENSO Conditions: Weak La Nifa @

Iy = > U.S. Drought Monitor March 29, 2022
Hawaii (Peiaind Ty, M. 31, 2922}

Inten:

Hone

) 00 Apnormany Dry

JPo———
° [ o2 sovere vt
a atreme Orol

£

Author:
Deborah Bairue
Naticnal Drought Megaton Cente:

20®

droughtmonitor.unl.edu

_Awesome weather forecast at www.windy.com
10 20 30 40 60




Animal Management and Decision Support

The Decision support tool asks for four inputs: Grass type, dry matter per animal unit, number of an

* required field

Grass Type: Kikuyu Grass v
Dry matter per animal units: 26
Number of animal units: * 150
Number of acres grazed: * 42
Submit

Historical characteristics under Neutral Conditions

Historical Average -0.4%] —Less than average production expected

—sless than average production expected,
Historical Low -70.9%1 potential to request funds

March Production Ratio

Historical Average 0.95 — Siteis stable

Historical Low 1 — Site is stable

Historical Average 589 — De-Stock or supplement feeding

Historical Low 0.7 — De-Stock or supplement feeding

Hawai'i Rangeland :
MM Information Portal (Beta) Select Ranch About Links

Average Climate Conditions

O Rainfall © Temperature ® Evapotranspiration © NDVI
Evapotranspiration (mm/8 days) (O

~== Mean Seasonal Cycle

-
o

202°N

g

01N

N
o

20°N

8
Evapotranspiration

19.9°N

q

3-Month Rainfall Projections

R Mean
mm Weak La Nina Mean
Weak La Nina Minimum

March Probabilities
Mean (9.9 in)
Weak La Nina Mean (9.6 in): 54%
Weak La MNina Minimum (2.5 in): 9%

Monthly rainfall (inches)

AFR
MAY




Hawai'i Climate

Data Portal

* Pulling in real time data to support the H-RIP tool.

* Calculate Drought conditions in near-real-time

* Working with USDA Dept of Ag. Risk
Management Agency (RMA), to bring

Insurance options to ranchers in Hawali'l.

Mobil App
Real-time
site specific
data

Rainfall

SPI-3 - Last 12 Months

O mm
Daily Rainfall

3

Consecutive Dry Days

Temperature

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

89°F

Daily Temperature

89°F

Heat Index
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The overarching goal of the HCDP is to provide streamlined access to high-quality reliable climate data and
information for the State Of Hawai'l. This includes the preduction of both near-real-time monthly rainfall and
daily temperature maps and a user-friendly tool to visualize and download them. Easy access to high quality
climate data, information and products through the HCDP allows researchers to focus more time on their
analyses and less time on data collection and processing. It also provides the broader community with access to
information that would otherwise be inaccessible due to technical limitations. Finally, centralizing data and

information helps to create more of a halistic environment for environmental stewardship in Hawai'i.

CLIMATE TOOLS

ACCESS DATA

HAWAI'I MESONET

CLIMATE RESOURCES

Rainfall Atlas of Hawai

Evapotranspir:

Solar Radiation of Hawa

SOCIAL MEDIA
Twitter

Instagram

How To Cite

CONTACT US

hedp@hawaii.edu

About

_ ( _ HAWAI‘l CLIMATE
\ =7 : DATA PORTAL

https://www.hawaii.edu/climate-

data-portal/
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PDKE in the USAPI

* Guam, Palau, &Yap (FSM)
* Fire activity is very high in Western Pacific

* Partnering with UoG, Guam Dept. of Ag.,
Yap Division of Ag., & Ebiil Society Palau
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Rainfall Mapping in Guam (~70-years)

* Gridded Rainfall Timeseries (1953-2021)
* Quality Control —
* Gap-filling R L el
* Method comparisons e -
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idw

* Opens the door
* Guam CCVD portfolio?

* Maps in HCDP for vis. & download
* Answer more research questions
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Activity

* Future Rainfall and Temperature projections

PDKE Products in Guam

Low Emissions

 Under two future scenarios

* Historical drought
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Factsheets in Guam
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¢ The Future Climate of Guam

pacific 5

¢

What is Climate Downscaling?

Awide variety of global climate models provide future
rainfall and temperature projections for most of the
Earth's surface. These ical equa-

§ Hotter conditions are projected by the end of the century

(2080-2099) under both future emissions scenarios (Fig-
ure 1) For the low emissions scenario, average tempera-
tures are projected to increase by 2°F relative to present
day (1990-2009). For the high emissions scenario, a 6°F

tions to describe and predict how energy interacts with
the ocean and atmosphere across large areas. Climate
downscaling is a technique to translate global model
iprojections for large areas to a finer resolution more
useful for local scale management. These projections are
influenced by twao different greenhousa gas (GHG) sce-
narios: 1) a future where societies across planet Earth are
successful in reducing GHG emissions to the atmosphere
("Low Emissions” scenario) and 2) a future where there

is no change in efforts to reduce GHG emissions (“High
Emissions” scenario).

Undarstanding how climate is projected to change un-
der these two different scenarios is critical to developing
effective management responses including adaptation
options for species, ecosystems, watersheds, and human
communities.

Future Climate Change in Guam
Significant increases in surface-air temperature are
projected for all of Guam by the end of the cantury

Low High
Emissions Emissions

Figure 1: Future end of century (2080-2099)

prejected changes In temperatura on Guam for low
(left) and high (right) emisslons scenarlos’,

ted.

Regarding future rainfall. a 2% (1.6 in) increase is pro-
Jected for the low-emissions scenario and a 7% (6.6 in)
decrease is projected for the high-emissions scenario
(Figure 2). Projected changes in rainfall are not deter-
minad to be statistically significant.

Cyclone frequency around Guam is projected to de-
craase but the intensity of these storms is projected to
increase.

Impacts
Projected changes in climate have the potential to

ok ly impact natural many
aspacts of life. Future impacts may include: increased
incidences of wildfire. decreases in air quality. increased
transmission of disease, decreased energy production,
reduced water availability. damages to infrastructure
(Figure 3), bleaching of coral reefs, a loss of biodiversi-
ty, decreasad in food security and negative impacts on
human health®

Low High
Emissions it Emissions

Figure 2: Future end of century (2080-2099)
projected changes In rainfall on Guam for low (left)
and high (right) emisslons scenarios’.

Cultural Resources

Implement strategies to protect archeslogical and autural
sites.

Establish conservation activities to protect culturally signif-
icant plants and food

Rereation and Tourism
Monitor coral health and vitality

Prepare for beach loss and decressed water quality after
flooding events

Reduce bacterial pollution that causes visitors to aveid
aches

Finance and Economic development
+ Research and prepare for the impacts of climate change

on their customers, emplayees, communities, supply chain
and business model

Monitor and research innovative insurance mechanisms to
manage climate-related risks

pl 22

Figure 3: Ahouse next to the Umatac Bridge along
Route 2 Is flooded as the river nearby arests on
Aug. 27, 2020. Credit: Post file photo.

lvusiarticko_84301385.2335. 11ab-a95.{ 340004013 hirml.

Food Systems
Monitor research and development of smart farming
methods
+ Plan for warmer weather by moving crop locations and
managing disease.
Plan for reduced available catch for subsistence fishing
Education
Plan for greater hest-related illness to students
+  Make school facilities more resilient to extreme weather
events.
The past is no longer a guide for the future, and new
will to
our natural and cultural resources in the long-term. Pro-
active planning and preparation can help alleviate the
bburden placed on society as the people of Guam and
help them adapt to the coming changes.

1 Wiang, et al. (201, 21zt Century High-Resclution Climate Projections
or Guom and American Somoo hittps e sciencebase govicatlog/
item5011Bddee4bOdTERMe5Ibe

2 USGCRP (2018) mp octs, Fisk s, and Adaptationin the Unitzd Stabex Fourth
Maticnal Climate A Volumel 442018

# Grecni etal. (2020, Cimate Changs In Gusm DOI:10.5281/zenado. ACT451

This work was funded by the Racific Islands Climate
Adaptation Science Center.
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S22\ Fire Occurrence and
: ¢ Fire Perceptions on Guam

¢ 100% of fires on Guam are caused by humans
Fire Occurrence introduction and rapid spread of nonnative fira-prone

Wildland fire is a significant and growing threat to com-
munities and natural resources in Guam. Wildland fire
records from Guam indicate that the proportion of total
land area burned annually on the Island exceeds that of
the Westem United States in some years', Batween 2015
and 2021, a total of 2,227 unique fires occurred (Figure 1)
buming approximately 126 km2 of the land surface 23%
of the island)®

Prior to the arrival of humans, Guam seldom experienced
due to con-

ditions for fire ignition®. Teday the flammability of the

landscape in Guam has increased dramatically due to the

Fire Extent
(2ns-2021)
[
[Pl

10miks

Figure 1:Historical Fire in Guam®

grasses and shrubs. The increase in the availability of ine
fuels (invasive gass), combined with drought, and abun-
dance of human caused ignitions, has created conditions
for fraquent, and often year-round occurrence of wild-
land fire across the island'.

People intentionally set almost all fires on Guam. Local
hunters use fire to clear sightlines and draw deer and pigs
into the open. Wildland arson is also common, especially
along roadsides. Farmers will sometimes illegally bum
fields to clear them, and homeowners will burn savanna
1o create firebreaks around their residence®,

Fire Impacts

Native plants and animals on Guam ara poorly adapted
to frequent burning. The introduction of fire to the island
has caused much of Guam’s native forest to be replaced
with grasslands that can withstand repeat burnings,
thus out-competing native vegetation. Fires canalso
remove vegetation altogether, leaving bare ground that
is susceptible to erosion when it rains. The topsoil layer,
which has taken tens of thousands of years to form, can
be entirely lost with as few as 15-20 burn events®. Erod-
ing topsoil can also be transportad to the ocean where it
sattles on corals, potentially killing thern, and ultimately
the h

y N

Year Freque Area Bumed
ney ety

(# ot Fires) {
2015 44 186
2016 504 232
07 457 16.2
2018 99 36
2019 396 381
2020 250 261
20 77 147

Figure 2: Number of fires In Guam per year (2015-
2021 and areas burned (km?)*,

UNIVERSITY OF

GUAM

Figure 3: Guam Forestry Firefighter batles a large
fire on a hill near LeoPalace Rsort Guam In Yona, April
13, 2020. Credit:Pacific Dally News; Frank San Nicolas.

article.#3.488042 0ot S abule-s6 7o 504 bl
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3 Minton et o
zhed and Ware in the Pacific NHP.

Graphic Designer: Brooks Bays, UHM SOEST

The remaining 709% thought that some fires

orline.

naturally. Age and education were notidentified as
factors contributing to perceptions. When grouped by
geographic location, 38% of residents from the southem
part of the island (where fires are most prevalent) under-
stood that fires were 100% caused by humans relative to
only 229 in the North (where fire occurrence is less).

In regards to environmental perceptions on the land,
over half of the respondents (XX9%) acknowledged that
fire was bad for the environment but many believed that
fire had positive effects (xx%) or just were not sure (xx%).

In regards to environmental perceptions of the ocean,
most of the (009%6) that fire
was bad for coral reefs but many were not sure (xx%).
Again, age and education were not determining factors
in environmental perceptions.

My 202

mEZ7s%20coraPeDress

Unpubliched Master's thesis

k the
Guam for his Master’s Thesis survey workand to all 189 survey
respondents who reside in Guam.

This work was funded by the Pacific Islands Climate
Adaptation Science Center.
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Developing Educational Materials
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 Educational resources

* Create K-12 educational resources from PDKE products
* Teacher workshops & trainings
* Portfolios for schools

* Drought story-maps
* Tutorials

Cherryle Hue Emily Sesno S i - -
UHM SOEST PILCASC https://picasc-education-usgs.hub.arcgis.com/
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é“ Know;e% _ . Q@o '5“ Know,
&2\, KaWaElNitoma i e No Ke Ahi Lalapa Wale
¢ ka Paka Aupuni ‘o Kilauea - * ma Pu'u Wa'awa'a

N ¢ ‘0 kanaka ke kumu o ka 98 pakeneka o ke ahi lalapa wale ma Hawai’,

E ho'omalu ‘ia na kumuwaiwai o ka paka . a he ulia ka 75 pakeneka o ia ahi, no laila, hiki ke ‘alo a’e.
Ke Ahi ma Hawai'i

i ka ho'omaopopo ‘ana i ke aniau i ka wa El Nirio

Ka Wa El Nifio a La Nifia

‘O ka El Nifio-South em Osclllation (ENSO), ‘o ia nd keka-
hi hanana klohelohe o ke aniau o ka honua, pili | ka loli
o kawela o ka llikal ma ka hikina a ma waena o ka Moana
Pakipika kopikala. 'O ke kumu o la loli ‘ana o ka wela, ‘o la
no Kaloli ‘ana o kamakani e ho'one’s ana ke Kal mal ka
hikina a hiki | ke komohana o ka Pakipika. | ka wa La Nifia
{anu) o ka ENSO, pa ka makani ikaika e ho'one’e ‘awiw?
ana i ke kal huihuf o ka moana mai ka hikina a hiki | ke
komohana, a hu'ihu'i ke kai ma kahi o Hawai'l. I ka wa El
Nirio (mehana), pa aheahe ka makani, a no laila, hiki ke
0mo ‘a ka ikehu wela ma muli o ka ne‘e lolohi ‘ana o ke
kal, a‘o ka ‘likal mehana ka hopena.

‘Oi aku
ka Mehana
© kamoana ma kahl
o Kaplkoowakea
Ika wa El Nifio

‘Oi aku
ka Hu'thu’i
0 ka moana ma kahl

o Kaplkoowakea
I kawa La Nifia

Kawela oka Tkl ()
Vakora mal ka awellka mau

— " " m
b E3 o 2 el

Ke Anila i ka Wa El Nifio ma Hawai'i

Ma Hawal'l, loli ka nui o ka uaa me ka welao ke eali ka
wia EI Nifio a me La Nifla pa. | ka wa B Nifio, ‘w'uku ka
ua,a pi' a'e ka wela o ke ea ke kau ho'ollo (Nowemapa
ahiki 1"Apelila), al ka wa La Nina, nui ka ua a hu‘ihu ke
ea. | ke kauwela (Mel a hiki | ‘Okakopa) loli ke ‘ano o ke
anila: ‘o ka mea ma‘a mau, nui ka ua i ke kau wela | ka wa
El Nifio, a malo‘o ke kau wela | ka wa La Nifa. ‘Oko'a ka
ikaika o na wa pakahi o El Nifio a me La Nifia. Ina wela loa
ai’ole hu'ihuf loa ka ‘ilikai, he wa ikalka loa fa. Ind ‘ano
mehana a i ‘ole ‘ano huihu’i ka ‘ilikai, he wa ‘ano ikaika
1a. 1 ka hapanui o ka manawa, ‘0l aku ka malo o ke kau
ho'ollo 1 ka wa El Nifio Ikalka loa. | ka wa EI Nifo ‘ano Ikal-
ka, ‘lke ‘la na anila like ‘'ole (ka malo'o a me Ka ua).

Ke 'Ano Aniau o ke Kau Ho'oilo

inaWaokaE
El Nifio
s Makani
S -c— Aheahe S G Ik:lka
[ [
Mehana Huihul
ke eaame ke eaame
kamoana kamoana
“Uuku Nui
kaua kaua

Ki'i 2 ma luna): Ka awellka ‘anc anlau o ke kau ho'ollo
(Nowemapa-"Apellla) | na wa El Nifio a La Nifiao ka
ENSO.

1 (ma ka hema): Ke killana wela o ka moana | ka wa
EINIfio @ La Nifia 0 ka ENSO. Na: Steve Albers, NOAA

uluhe, a me ka ulula'au ‘ohi‘a a kupukupu. ‘O ka mea
'ma‘amau, ‘a‘'ole poino nui keia wahi o ka paka i ke ahi ma
muli 0 ka ua pinepine ‘ana, aka hiki ke ‘a koke ke ahi ma
hope o ka wa malo'o pokole.

He mea koiko' ka ho'omaopopo ‘ana i ka manawa, ka
nui, ame ka l0ihi 0 ka hanana EI Nifio no ka ho'olala ‘ana
ina hana ho'omalu kopono, e like me ka ho'olako ‘ana i
nakumuwaiwai (na lako a me ka po‘e kokua), ka ho'oulu
hou ‘ana ke kawowo, ke kaohi ‘ana i na mea ola malihini,
ame ka malama ‘ana i na ‘ano‘ano kakahika'i. Ho'lke ‘ia ka
manawa a me ka nui o ka ENSO i kekahi mau mahina ma
mua o ia hanana, no laila, hiki i na luna malama ‘aina ke
ho'omakaukau a no'ono’o mua e pale i ka poino i ke ahi.

Kii 4: Ke ahl ‘o Luhl | ka makahiki 2003. Hd'lke ‘la kah!
0 ke ahl ma ka Paka Aupunl. Na:NPS

Oka wa EINIno [Kalka, Ua pau ke ahi he 4000 ekama
ka ‘apana ‘0 Kilauea ma ka paka. Ua ho'a ‘ia keia ahi e ka

pele, a holapu akula ma muli 0 ka malo'o 0 ka ‘aina (ka pa
kawatea ha'ahaa l0a) a me ka ikaika o ka makani. 'U'uku

loa ka ua i loko 0 na mahina ma mua o ke ahi.

1loko 0 na mahina ‘eono ma mua o keia ahi, ua emi iho ka
nui 0 ka ua he 66 pakeneka ma lalo o ka ua mau, a ua ‘oi
aku ka nui o ka wela he 1.7°F ma luna o ka wela mau. No
kamalo'o loa, ua laha aku ka a ‘ana a keia ahi i ka ululaau

Apelila 2022

Uku ia no keia papahana e ka hui ‘o Pacific Islands Climate
Adaptation Science Center

* Y 3
D)
EAST-WEST 2

He mea po'ino loa ke ahi lalapa wale ma Hawal’l I na
na

ame na kalaulu ma na ‘aina e ‘a koke | ke ahl. Ua puhi ke
ahi lalapa wale no ka makahiki hola'oko’a ma na mau'u
‘malihini a me na laau 2 a'e | hiki ke ulu hou ma hope

© kaneoneo o ke ahl. Ua ‘a pinepine ke ahi ma na wahi
‘ol'enehana, ak, ala ka nui © na pau ahi nunui ma na
kula mau'u malo'o, a ‘o kela mau pau ahi kekahi kumu o
ka po'ino o ke kalanoho a me ka ‘emi 'ana o na mea ola
‘oiwi'. Ma mua o ka hiki ‘ana mai o kanaka, ua mana'o
‘Ia, ‘0 ka hana a Pele a me ka ‘anapa kaka‘kahi o ka uila
na meawale no [ ho'a | ke ahi, ano laila, ‘a'ole | hiki [ ka
hapanul @ na la'au ‘siwi ke ulu hou ma hope o ke ahi'. Na
na kanaka i ho'ohuliika heluna hanana o ke ahi ma ka
jpae ‘aina ma o ka lawekahiki 'ana mai i na |3'au i hiki ke
ulu hou ma hope o ke ahi, a me ka ho'onui “ana i na ho'a
‘ana. | loko o ka ‘umi makahiki | hala (2002-2012), ma ka
heluna ‘awelika he 1,100 o na ahi lalapa wale, ua pau ma
kahi 0 17,000 'eka ma ka pae ‘aina’,

Ka Mo’olelo a me Ka Paino o Ke Ahi Lalapa

Wale e Hiki mai ana ma Pu'u Wa'awa‘a

Ma Pu'u Wa'awa'a, ua laulaha ru ulula’au‘oiwi o ka ‘ainai
kawa kahiko, awahi ki k kahiko,

kekahi mau ahi nui ‘2 a'e ma Pu'u Wa'awa'a. | ka makahiki
1995, ua pau he 1,300 'eka | ke ahi lalapa wale. Ua ho'olilo
‘lahe $369,000 e ka 'Olhana Ulula'au a me

Lohiu (Division of Forestry and Wildlife, DOFAW) no ke
kinai ‘ana i ke ahi, a ma kahi o $1,755,000 ke poho o na
kumuwaiwal kalohelohe. | ka makahiki 1999, ua pau he
3,800 ‘eka | ke ahi lalapa wale nui loa | palapala ‘la ma
Puy Wa'awa'a. Ua ho'olilo ‘fa he $109,000 e ka hui ‘o
DOFAW no ke kinai "ana | ke ahi, a ma kahi o $20,500,000
ke pohd o na kumuwaiwai kdlohelohet.

1 keia mau 13, ‘o na wahi ha'aha‘a o ka honua (ma lalo o
ahi e ulushewa ai na o
keia mau wahi ke poino nui i ke ahi. Aka, | ka wa e hiki
‘mai ana, e nui ana paha ka heluna o na ahi lalapa wale
'ma ka aina (o 1a ho'l, ka hikiwale o ka ‘a ‘ana) ma mull o
Ka loli‘ana o ke aniaus. | ka ‘emi ‘ana o ka ua a me ka pif
‘ana o ka wela, € po'ino paha na wahi ki'eki‘e o ka honua |
loko o ka hapalua o keia kenekulia ma muli o ke ahi
(KI1 2)6. Ua koho 1a, € nul ana ka awellka o ka hiki ke po-
‘ino | ke ahi ma Pu'u Wa'awa'a, ma kahi o ‘elua pakeneka.
Aka, & pi'l ana ka hiki ke po'ino ma kahi 0 10 pakeneka
'ma na wahi ki'eki‘e (ma luna o 200 kapua') a ma ka ‘ao‘ao
hikina o ke Alaloa 190, 1 ka makahiki 2050.

‘o kéla kahi © na ulula’au momona nul 1o ma ka pae
‘aina ‘o Hawai'. "0 ka mea ‘apiki, | loko 0 na makahiki 100
ihala, ua nalowale aku neina 13'au ‘ciwi o ia wahi ma
muli o ke ahi lalapa wale a me ka ‘al ‘ana o na heloho-
lona hanai®. 0 ka uluahewa ‘ana o na mau'u malihini ‘o
fountain a me Kikuyu ke kumu o ka nui ‘ana o na mea ulu
i'akoke i ke ahi, a ua lilo ke ahi lalapa wale i mea ho'one-
oneeina ululiau ‘oiwi ma Pu'u Wa'awa'a. Ma waena o ka
makahiki 2004 a me ka makahiki 2011, ua palapala ia he
‘ewalu ho'a ‘ia 0 ke ahl, a ma waena o ka makahiki 1999 a
me ka makahiki 2018, he ‘elima ahi nui (i ‘o aku 50 ‘eka)
ma Pu'uWa'awa‘a, e “a ‘ia ana ma kahi o 6,000 ‘eka (Ki'i 1).
’0 kekahi 0 na pau ahi nui, ‘o fa ke Ahi Uila o ka makahiki
2016, ua ‘a ke ahi ma lalo ihe o ke Alanui 190, a ua pau he
1,600 ‘eka. Ma mua o ka makahiki 2000, ua palapala ‘la

e
© ez
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He Mea Nui Kgia, No Ke Aha?
Ka Pale ‘Ana | Ke Ahi

Ina ‘a'ole i waele ‘la na mea ulu malihini, e mau ana na
pau ahi nui ma Hawaii nel. Me ka ‘'ole 0 na hana pale ahi
amena hana ho'omakaukau kinai ahi, ‘o 1a ho'i ka ho'emi
‘ana | ka wahie, ka ho'omakaukau ‘ana i na wahi pale ahi,
ame ka malama ‘ana i na lako kinai ahi, hiki i ke ahi lalapa
wale ke laha akui‘0 a| ‘ane ma Pu'u Wa'awa'a, a pau

he mau kaukani ‘eka i ke ahi (Ki'i 3). Hiki | ka lehulehu ke
kokua i ka pale ‘ana aku | ke ahi, no ka mea, ho'a na kana-
Ka i ke 98 pakeneka o na ahi ma ka pae ‘aina ‘0 Hawail.
Ala ka pono ‘o ka ho'omaopopo o ka lehulehu | ka poino
ameka hops ke ahi lalapa wale. A he p ho'i ka

ha‘awi 'ia "ana o na lako a me ka ke e pale aku ai i ke ahi
ma na kaldulu.

Ki‘i 3: He limahana o ka Papahana Ho'omalud Napu'u e
nana ana | ke ahu pshaku ma kahi | ' ‘la ke ahi ‘Glapa uila
ka makahiki 2016 ma Pu'u Wa‘awa's.

2 Na ahi | puhi he 50 ‘eka a ‘ol aku mai ka makahiki 1999
i ka makahild 2019 (ula'ula), a mana  h6'a ahi mai ka

1 LaRcsa st al. 3008 httpsiwwwfs usda govtresssarchipubs/ 33576

mikahikl 2004 a hiki i ka makahiki 20

g 1A
00509

oD
& malama a al na lako kinai aN Jlamatahio 22 mile @0
minuke ke kalaiwa ‘ana) mal Puiu Wa'awa'a aku, a makau-
Kaulakou e kokua aku. ‘A pinepine ke ahi ma na palena like
‘ole, ahana pa na hui kinal ahi lie ‘ole {HFD, DOFAW, NPS,
ame PTA) e kinal ike ahi ma ka lnokupm\l *0 Hawali, Mala-
maka hul ‘o

(hawaliwildfire.org) i ka pale ‘anai ke ahi ma ale kalaulu,
ame ka ho'olala ‘ana | n hi'chi‘ona ‘sina ma ka mokupuni
‘0 Hawai a me ka pae ‘ina Hawal'l

Papa Hua'élelo
Ahilalapa wale =wildfre
Wahi paleahi = frebreak

“Bpetia 2022

* Woks tal, 2017 hitps:/dol oy 10.2584/71 42
. i a7

This work was funded by the Pacific Islands Climate
Adaptation Science Center.

&

EAST-WEST
CENTER

Dr. Alyssa Anderson
UHM SOEST

10
factsheets



Activity Sustaining the PDKE: Alliance Model

* Synergize efforts among partner
organizations

* Kickoff Meeting: Dec 2, 2021

* Formalize governance structure e G

* Roles & Responsibilities

e Personnel
* Core Team (Weekly)
* Leadership Team (Quarterly)
 Advisory Council (Annual)

* Funding

e Code of Conduct
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Scaling Up the PDKE @\ pacpric 1stanos

* Include new partners

* Streamline co-production PR L Pacific Drought Knowledge Exchange

Watershed
Partnership Honouliuli i Potential Partner Sites
il Pu‘ukohol
p rO C e S S Nationa./ Histarie HeiZ:NZtl?oZal Dept. of Hawaiian
Site Historic Site 3 = o Homelands
* Hire new team member e

1 ’} Hakalau Forest
Watershed ' National Wildlife
. J A
™ Alliance i % Refuge

° l I I o'AHU - B g
Build centralized website for L TR

drought resources mikwp

Haleakala
National Park

Pu‘uhonua O

i d Honaunau
@ National
MAUI Historical

Park

N

. . Created by A. Frazier
% 88 &0 = 40Mi|es (abbyf@hawaii.edu)
HAWAI‘l ISLAND 5/21/2020

idi.¢ AY

Patrick Grady
UHM Sea Grant
PI-CASC 38




Expand Efforts in the USAPI

* Existing funding streams
* Access additional funding

* Some ideas
* Chamorro translated factsheets

e CCVD Portfolio for Guam
* Rainfall Maps for America Samoa
* Factsheets in other countries

HCDP Pacific Data Portal

Pacific
‘ Islands
=== Development
Program

. REPUBLIC
.K'“ororf

150°E 165°E 180° 165°W

NORTH PACIFIC OCEAN

COMMONWEALTH b : :
R . HAWAN
NORTHERN. ———
MARIANA ISLANDS A
Yy | REPUBLIC OF THE
‘Saipan MARSHALL ISLANDS
e 7 ] s \

— ’ *GU AM
N\ B S
Yap

Y I, \
NS © Kwajalein |

. _Chuuk . .. w::"i em‘

o Pohnpei._ iy Majuro

" .qu‘raeAV\ «

FEDERATEDSTATES . | /[ .
OF MICRONESIA =~ | ¢

: ' = AMERICAN
SN\ “SAMOA
., 'SOUTH PACIFIC OCEAN ) .P;&o\/Pago
s DA A .
\ A J
\\
165°E - 180° 165°W

150°W

30°N

15°N

15°8.]

150°W




Linkaqges with the HCDP
g HCDP o

May, 2022

* What is the HCDP?

* NRT information for Ranchers

* Building in cyber infrastructure to
completely automate CCVD

* Near-real-time portfolios with a
click.

* New products coming online.
* Fire Risk Maps
* Land cover maps
* Vegetation maps

Daily rainfall

* Much more

https://www.hawaii.edu/climate-data-portal/



https://www.hawaii.edu/climate-data-portal/

Monthly Rainfall Workflow

ﬂ\lear Real-Time Data\ |

K Local Networks

Standardize Sl Units
Standardize timestep
Daily aggregation

Data flags and removal
of outliers

P

Gap-filling

|

Monthly Aggregation

J
J
J

|l

Spatial Interpolation

é Preliminary Product h
Near- | *
Real- -
Time | -

g —J

* Visualization \
HCDP

* Download:
* Gridded data
» Station data
* Uncertainty products




HAWAI‘l CLIMATE

- u DATA PORTAL Hawai'i Climate Data Portal
The Hawai'i Climate Data Portal provides easy access to rg
data for the State of Hawaii.
@hawaiiepscor ‘
h . I [ t t I

hiclimateportal (S Follow us on
IH(CI_BFP 1 post 10 followers 1 following @ (] vmqmm

<« Hawai'i Climate Data Portal

1 Tweet 1

Weekly Post (Thursday)
e Current Weather

 HCDP

HAWALI'I CLIMATE

* Future Projections (rotow
* Historical trends et ikt ats Fovesl
e N ew Re searc h ;:tea";g\;vgig giar?:fft:qzt\i:fﬁal provides easy access to real-time interactive climate

@HawaiiEPSCoR

Cultural Knowledge
. . Joined April 2021
* Ongoing projects

Aimee Schriber
UHM WRRC




o"g
Conclusions
*‘ .;.x}:\;‘ . ‘
%=1 * Pilot project demonstrated success of this co-production model
£ « We have expanded the PDKE to work with a diverse group of &
ey partners across Hawaii & Pacific "‘-‘;.
s g T . T
W@ * \We are continuing to grow our team! Building an Alliance! £

&= * The future looks bright!
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Huge thanks to” Abby Frazier, Christian Giardina, Elliott Parsons, Sierra McDaniel, Melissa
Kunz, Romina King, Christine Fejeran, Farron Taijeron, Derek Ford, Cherryle Heu, Jim
Potemra, John Marra, Carolyn Auweloa, Nicole Galase, Clay Trauernicht, Susan Cordell,
Alyssa Anderson, Neil Fujii, Kevin Kodama, David Helweg, Katie Kamelamela, Emily Sesno,
Courtney Peterson, Emile Elias, SW Climate Hub, NIDIS, Darren Learner, Viki Keener, Laura

Brewington, Mari-Vaughn Johnson, Heather Kerkering, Rachel Lentz, Patrick Grady, and |
Darcy Yogi, Sean Cleveland, Jared Mclean, Michael Dodge, Keri Kodama, Matt Lucas, Aimee [

Schriber, and Tom Giambeluca, Tammy Tabe, and Mary Hattori.

Islands
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The Hawai'i Rangeland
Information Portal

Natural Resources and Environmental Management Department
University of Hawai'i at Manoa
cherryle@hawaii.edu
EWC Legislative Lunch Briefing

April 14, 2023 VCenTeR |




@ Pacific Drought Knowledge Exchange

¢

~ *» Demonstrate four aspects of a knowledge exchange:

1. Sector- and geography- specific climate information
2. Improved Technical Assistance

3. Better and more comprehensive information
4. Mor collaborative information transfer (co-production)

b .
Ly f
e o by ¥ X .
- ot -
& e

vl__ﬁb:



Dr. AIyssa Anderson
UHM Sea Grant
PI-CASC

Dr. Ryan Longman
East West Center

Derek Ford
East-West Center

Dr. Abby Frazier
Clark University

Cherryle Heu
UHM NREM

4}4
9 AR

Dr. Christian Giardina
US Forest Service

EAST-WEST
CENTER

| Patrick Grady HEESass
UHM Sea Grant o
P1-CASC kg




Hawai‘i Historical Trends: Temperature

Globally: 0.08°C (0.14°F) per decade
since 1880

In Hawai'i: 0.12 °C (0.22°F) per decade
since 1905

Warming at sea-level and high
elevations

Tavg, z0

26 -

25 A

oty

22 -

24

23

Sea Level
Temperature

- - 10.12°Cdec™, 1905-2017 C

+0.11°C dec™, 1958—-2017
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1920 1940 1960 1980 2000

Kagawa-Viviani and Giambelluca (2020)



Hawai‘i Exiremes: Drought

* Drought Frequency: Increasing
* Drought Duration: Increasing
* Statistically Significant
* Drought Magnitude: Increasing
* Statistically Significant

Drought
Frequency
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Drought Decision Support Tool for

Ranchers

Hawai'i Rangeland ' \i’ﬁg

Information Portal (H-RIP) TP 4

* Tool to help ranchers: i
* Gain easy access to data

* Proactively plan for e R
drought LT A

* Understand the climate s -
etter NDIS Droughtgov

fq'“;:vﬁ? 1

%
Qs

4
EAST-WEST CLARK 51

CENTER UNIVERSITY




5-Functions of the H-RIP
Tool

1. Real-time information on Hawai'i climate

=1 2. Near-real-time climate from the HCDP

i 3- Three-month projection of rainfall & forage growth




Three-Month Forecast

1

2

3

Identifying the
Current ENSO phase

(Classify Historical Rainfall | ‘

N by ENSO Phase

e Strong El Nino
Weak El Nino

Weak La Nina
Strong La Nina

Neutra/

_ forage growth

g Using Avg. & Min. 0
J— RF to calculate

)

* Almanac perspective
* Average & worst case
scenarios.

* Quarterly Forage Production
* Site Stability
* Number of grazing days

Metrics




@ m Hawaf | Rarigeland Select Ranch About Links Contact
= Information Portal (Beta)

Select an island from the dropdown below.

Welcome to H-RIP —_ .
Learn more } Click on an area of interest to view site-specific data.

Map view: ® No Data O Rainfall O Evapotranspiration

Statewide Conditions - April, 2022

Current ENSO Conditions: Weak La Nifa @

Iy = > U.S. Drought Monitor March 29, 2022
Hawaii (Peiaind Ty, M. 31, 2922}

Inten:

Hone

) 00 Apnormany Dry

JPo———
° [ o2 sovere vt
a atreme Orol

£

Author:
Deborah Bairue
Naticnal Drought Megaton Cente:

20®

droughtmonitor.unl.edu

_Awesome weather forecast at www.windy.com
10 20 30 40 60




Animal Management and Decision Support

The Decision support tool asks for four inputs: Grass type, dry matter per animal unit, number of an

* required field

Grass Type:

Dry matter

Number of

Number of

Kikuyu Grass v
per animal units: 26
animal units: * 150
acres grazed: * 42
Submit

Hawai'i Rangeland
Information Portal (Beta)

Select Ranch About Links

Average Climate Conditions

O Rainfall © Temperature ® Evapotranspiration © NDVI
Evapotranspiration (mm/8 days) (O

~== Mean Seasonal Cycle

-
o

202°N

g

01N

N
o

20°N

Evapotranspiration

19.9°N

q

3-Month Rainfall Projections

R Mean
mm Weak La Nina Mean
Weak La Nina Minimum

March Probabilities
Mean (9.9 in)
Weak La Nina Mean (9.6 in): 54%
Weak La MNina Minimum (2.5 in): 9%

Monthly rainfall (inches)

MAY




. 0 mm 89°F
Rainfall Daily Rainfall Temperature Daily Temperature H A w A I 1 I c L I M AT E
E 3 89°F DATA PORTAL
Consecutive Dry Days Heat Index
SPL3 - Last 12 Months SPI-3
-1.23
0 H@Dlp HAWAI‘l CLIMATE
Moderate Drought DATA PORTAL
-0.3 HOME ~ ABOUT  DATAPORTAL  CULTURAL RESOURCES LIBRARY ~ RESEARCH  CLIMATE TOOLS
-0.6
Hawaii Monthly Rainfall (mm) 2022-12
-0.9 200.0
22.0 -‘ f 175.0 HAWAI'I MESONET
-1.2 Current ENSO Conditions: 21.5 & 150.0
Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Weak La Nifia .
—
21.0 A 125.0
Last updated June 8, 2022 ‘ %’)
20.5 1 - 100.0 CLIMATE RESOURCES
Rainfall Atlas of Hawaii
20.0 - 75.0
Evapotranspiration of Hawaii
50.0
19.5 Solar Radiation of Hawaii
25.0 Climate of Hawaii
19.0
T T T T T Other Resources
-159.0 -158.0 -157.0 -156.0 -155.0
b SOCIAL MEDIA
Twitter
The overarching goal of the HCDP is to provide streamlined access to high-quality reliable climate data and Instagram
information for the State Of Hawai'i. This includes the production of both near-real-time monthly rainfall and




Where we are headed?

* Working with USDA Dept of Ag. Risk
Management Agency (RMA), to bring insurance
options to ranchers in Hawai'i.









The Hawai'i Rangeland

Information Portal

Cherryle Heu
Natural Resources and Environmental Management Program
University of Hawai'‘i at Manoa

EAST-WEST
CENTER



@ Pacific Drought Knowledge Exchange

&

Sector- and geography- specific climate
information

Improved technical assistance

Better and more comprehensive information

More collaborative information transfer
(co-production)



Stewardship Team

Dr. Ryan Longman Dr. Abby Frazier
East West Center Clark University

Dr. Alyssa Anderson Derek Ford Cherryle Heu Patrick Grady

UHM Sea Grant East West Center UHM NREM UHM Sea Grant
PI-CASC PI-CASC



Hawai'i Historical Trends:

Temperature

« Globally: 0.08°C (0.14°F) per decade
since 1880

* In Hawai‘i: 0.12 °C (0.22°F) per
decade since 1905

 Warming at sea-level and high
elevations

Tavg, z0

26 A

25 -

ot w

22 -

24

23

-- +o12 Cdec1 1905 2017
+0.11°C dec™", 1958-2017

I I I | I | I I I I I
1920 1940 1960 1980 2000

Kagawa-Viviani and Giambelluca (2020)




Hawai‘i Extremes: Drought

o Drought Frequency

o Drought Duration

*statistically significant

o Drought Magnitude

*statistically significant

Drought
Frequency

7 === SPI-6 (p=0.18)

1 ==SPI-12 (p=0.08)

o . N w e (4} (=]
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1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
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Frazieret al.
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Cattle Industry Impacts: 2008-2016 Drought

U.S. Drought Monitor
Hawaii

July 27, 2010
(Released Thursday, Jul. 29, 2010)
Valid 8 am. EDT

$44.5 million 20,000+ cattle

lost in cattle production

$50 million+

in payout by insurance
programs



Hawai‘i Rangeland Information Portal (H-RIP)
Drought Decision Support Tool for Ranchers
A tool to help ranchers: ’O\?&g
Gain easy access to data ey

Proactively plan for drought

Understand the climate better NIDIS Drought.gov

_ National Integrated Drought Information System

EAST-WEST CLRK

CENTER UNIVERSITY
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0000

Near-real-time
Climate
Information

Four Site-Specific Functions

of H-RIP

Rainfall and Forage
Growth Outlook

Ranching
Decision Support
Tool

fad

Historical Trends
and Climatology



Welcome to the
Hawai‘i Rangeland Information
Portal
(H-RIP)

| Learn more '




Site-specific Conditions

Select an island from the dropdown below.

| Hawai'i v




":'9 Near-real-time Climate Information

RS04 - Ranch Page
)

e e A
Rainfall March, 2023 @ Temperature April 9,2023 @
-
) 13.14 inw=» 0 65°F
e Total Rainfall
@ Above Average Mean Temperature 65°F
Daily | Monthly | X total dry days | Daily | Monthly Min: 56°F Max: 74°F
\_ J O\l J
s ) .
® Current Drought Severity @
12-Month Drought History @ No Drought
8 out of 12 months in drought
1.5
)
2 1
on et
3
=]
& 0.5
=]
=
0
La Mifia El it
- April ENSO Conditions:
<05 Neutral
=
E .
E Rainfall
Historical Avg  8.62in.
-1.5 WLAAVE 8.96in.
o Moy Yy iy A, & Ocr Yo Og e i :
2 o i L o WLA Min 1.061n.
eﬂ"-&’ Qge? eqee 0,_:-9 30‘,2 -90‘;.? '-)G‘:.e 80"-:’ t"qe 90_93 ‘90,?3 '303
§ y, %




." Rainfall and Forage Growth Outlook

Monthly rainfall (inches)

Rainfall Outlook

Meutral

La Miria El Mifio

ENSO Almanac: 3-Month Rainfall Outlook

Il Mean
8 . Neutral Mean
Neutral Minimum

3 ; 5

RS04 April Probabilities
Mean (8.62 in)
Neutral Mean (8.24 in): TBD%
Neutral Minimum (1.03in): TBD%



Ranching Decision Support Tool

Animal Management and Decision Support Tool

* required field

Grass Type: Kikuyu Grass he
Dry matter per animal units: 26
Number of animal units: 400
Number of acres grazed: * 1000
Submit Historical characteristics under Neutral Conditions

Change in Quarterly Forage Production

Historical Average -0.4%] —lLess than average production expected

—Less than average production expected, potential

Historical Low 70.9%d request funds

April Site Stability
Historical Average 0.95 — Siteisstable
Historical Low 0.11 — Siteisunstable
April Grazing Days
Historical Average 53 days — Stock or do nothing

Historical Low 6 days — De-5tock or supplement feeding




|~ Historical Trends and Climatology
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A Co-Production Approach

Hawai'‘i Cattlemen’s Council Convention, November 2022




Where are we

headed?
NRCS USDA RMA Official Launch
Further develop Bring insurance Stakeholder Fall 2023
decision support options to ranchers Consultation

tool for accurate in Hawai'i.
real-time forage
production outlook



Mahalo!

Cherryle Heu
cherryle@hawaii.edu

A

\



2023 Pacific Water Conference

February 7t", 2023

Ryan Longman, PhD
Fellow, East-West Center
Pacific Islands Development Program EAST-WEST

CENTER

Water Resources Research Center UH Manoa
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Road Map

1. What we know about climate so far
2. Future climate projections

4. Hawai'i Climate Data Portal (HCDP)
5. Future opportunities

- -~

me drought on Maui,

T Wm—

_ -
e ———

June 2010

—
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What do we Know so far?
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Temperatures are rising!

Global Land and Ocean
January-December Temperature Anomalies

l.D-TC“
0.80°CH
0.60°CH
0.40°CH

0.20°CH

)

0.00°C

0.20°CH

0.40°C-

1.80°F

1.44°F

1.08°F
0.72°F
| " n
I‘ul .||.||| T .| ||| il

How hot was 20227

‘“I'““lll"l Il‘lll‘lll III |I| 0.00°F
--0.36°F

r-0.72°F

0.60°C

1910 192{) 1930 1940 1950 l]GO 1970 1930 1930 2000 2010 2022

1.08°F

The past 8-years have been the hottest in 143 year record.

4,6 Consecutive “warmer than average” year.

18 of the 19 warmest years have occurred since 2002.

Year Anomaly Rank ENSO
2016 0.99 1 El Nifio
2020 0.98 2
2019 0.94 3 El Nifo
2015 0.93 4 El Nifo
2017 0.91 5 El Nifo
2022 0.86 6
2021 0.84 7
2018 0.82 8 El Nino

The rate of increase has been 0.08°C (0.14°F) per decade since 1880
The rate since 1981 is 0.28°C (0.32°F). (Twice the long-term rate)




Hawai‘i Historical Trends: Temperature

Globally: 0.08°C (0.14°F) per decade
since 1880

In Hawai'i: 0.12 °C (0.22°F) per decade
since 1905

Warming at sea-level and high
elevations

Tavg, z0
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Sea Level
Temperature
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+0.11°C dec™, 1958—-2017
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Kagawa-Viviani and Giambelluca (2020)



Hawai‘i Historical Trends: Rainfall

Rainfall

Percent per decade rainfall trends
from 1920 to 2012

@
~ / T < R
/ ‘ ) Y
C \ \st
)\ d \\ 2l \ 9
SN

A number of studies in Hawai'i that report
long-term decreases in rainfall. Annual

Also a study that demonstrated that the
significance of the trend is determined on
where you start your trend (Frazier and

. Wet Season
Giambelluca, 2017).

Large interannual variability in rainfall (Frazier
et al. 2018)

The difference between wet and dry years may Dry Season |- <

dependent on the frequency and intensity of
disturbance events (Kona Lows cold fronts
etc.; Longman et al., 2020)

Frazier and Giambelluca (2016)

« Long-term rainfall decline in most areas



Hawai‘i Exiremes: Drought

* Drought Frequency: Increasing
* Drought Duration: Increasing
* Statistically Significant
* Drought Magnitude: Increasing
* Statistically Significant

Drought
Frequency
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Hawai‘i Rainfall Extremes: Flooding

Hawai'i has recently seen unprecedented extreme rainfall and flooding

August 2018:
4-day rainfall up to 57" Kiemees

/ AL 3 e
162 ha burned / Honolulu m
PHJR ® j-’; » PHJH (Lahaina, Maui)

(Kalaeloa Airport, O‘ahu) 119 ha burned\

‘New U.S. 24 ho

896 ha burned 07
28 ha burne

4-Day Rainfall Totals (mm)
° 0-50
50 - 200
200 - 500 * Cities

500 - 800 A Fire Wx Stations
Burned Areas
800 - 1444 Fires

Halele'a, Kaua'i, April 2018 (Photo: Civil Beat) Hurricane Lane, August 2018 (Nugent et al. 2020)






The best tool for projecting future climate changes —
Global Earth System Models

Horizontal Grid
(Latitude-Longitude)

Vertical Grid I
(Height or Pressure) |
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A

r __Models help




(a) Precipitation
Global model projections for the Hawai'i region: 38
* Near zero change in precipitation

* Low model agreement

_—

§zz v

J
.

4 v
’

But global models are too coarse to

represent the complex topography of
the islands.

-|@| |
40 30 20 -10

-5 0 S 10 20 30 40

%



Januar y 1990 Rainfall, State of Hawaii (GPCC)

Model Projections are too ~ Global Resolution:
course for Hawai'l

* Global Earth System Models are used

to simulate Earth’s future climate under s e s g
various scenarios ———
Januar y 1990 Rainfall, State of Hawaii (Ohservations)
- D Obseryations:
* Cannot capture Hawai'i's complex T &
small-scale processes/topography BT

* Entire state may fitin 3 or 4 grid cells

7

160w 159w 158 157W Iﬁiw 156w
1 i

i : |
Month Year Rainfall Hawaii State, mm (mm)

0.0 200.0 600.0 800.0 1000.0

400.0
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Downscaling

* "Downscaling” used to relate global model results to local-

scale

* 2 main types of Downscaling:

 Statistical
* Dynamical

2.5 Degree (94 km) GCM Temperature

2 km Downscaled GCM Temperature

; . W
el
nnnnnn - \ : octorege =¥
1 L Y (.
94 km 2 km

* Downscaled climate projections have been produced for

Hawai'i

* We currently have several different sets of projections
* Difficult to access and use




Future % Change Annual Rainfall, RCP8.5

Statistical Downscaling

Dynamical Downscaling

Hawai‘i Annual
Future % Change
Rainfall, 2100*
RCP 8.5

&
Y

@

0 5 10 20 Mies Statistical 0 5 10 20 Miles Dynamical
T | A I | 2
T T LT 1] Downscaling SR W N N O Downscaling
0 125 25 50 Kilometers 0 125 25 50 Kilometers

Percent Change Data Sources: Percent Change ) Data Sources: _

Oliver Elison Timm. See Elison Timm et al. 2015, Chunxi Zhang. See Zhang et al. 2016, Journal of Climate
B | [ ] Joumnal of Geophysical Research: Atmospheres BN 1 | [ [ .
Processing and Map by Abby Frazier
B S P B S S Processing and Map by Abby Frazier LS P ® @«" & 9 S Off’ Ky o’\" RN (abbyf@hawail.edu), East-West Center. 5/31/2019
o o o o € i 2 o o o x> i x5 X
QQ\ ’\b\ "Q\ qf" !\Q » Q" v ’s\ ’f’k "Q\ ‘\b\o (abbyf@hawaii.edu), East-West Center. 5/31/2019 QQ\ ,\9.1\ %Q\ :\f" :\Q 2 Q" 4 RY '1?’ BN o;@

Annual Rainfall,
RCP 8.5

Frazier et al.,

in prep.

*Future Percent Change in Rainfall, 2070-2099

A *Future Percent Change in Rainfall, 2080-2099

General Patterns:

* Leeward areas drier, High Elevations drier
* Windward areas slightly wetter

Hawai‘i Annual
Future % Change
Rainfall, 2100*
RCP 8.5




Future Temperature

Dynamically Downscaled Temperature (RCP 8.5)

Late-Century (2070-2099)

* Models are in fairly good
agreement.

* They all say hotter!!
* End Century 3°F to 7°F

* Largest warning occurring at
high elevations.
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The Advances in Climate Science in Hawal'i




The Data Lifecycle

Data Data Data
Monitoring Processing Storage

Data : Data
Products Analysis
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Monitoring

Kaua‘i County
Hawai‘i County
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~ 95 New Stations
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What do we do with raw
data?

* This is a huge component that is hard to address and
often overlooked.

Processing * Quality Control and Quality Assurance (Qa/Qc)

* The ChangeHlI project supports the development of
HCDP cyber-infrastructure to support the QaQc of
f‘\\/\ MesoNet and other data.
~NCAL
CHANGE
HAWAI'I

s EAST-WEST
CENTER

A Program Administered by the University of Hawai'i System



Data

Storage

A Program Administered by the University

of Hawai'i Systel

First class storage opportunities
on the ‘'lke Wai Gateway Server

* Allows UH Researchers to effectively store and
manage data.

Wetadala Schema ke Wai Gateway Metadata Store ~~Tke Wai GatewayFile Store ™

UUID - String \_\ (MongoDB) __,./ (Storage)
Properties : {JSON-SCHEMA} \
Permissions ; {Juser permission]}
Data |I Data
Metadata Object Descriptor {_Descriptor_| —
UUID - String Schema -] |=] |
Associationlds : [string]
Schemald : String Site Schema ([4—— Site
Values : {[kay:valua]} — — —
Fermissions - {[user.permission]} - — — —
e Well Schema [M—— well File = e
UUID : String I_
siem : Sirin Variable R [ —
SﬁREF : Strin; Variable File — ] -—
Permissions - {[user:permission]) Schema S —
Variable _// \\ _/,/

Cleveland et al., (2020)



Accessing Hawai'i climate data
Has never been easier!

* Data is being centralized
* Easy to download manually

* Advanced Programming Interface (API) for modeling
applications

HOW AN API WORKS




Data

Analysis

OAHU FOREST NWR Monthly Data
1500
-
E 1000
5 soo LJ
1990 1995 2000 2005 2010 2015 2020
Date
6\'9 sustainability MDPI|
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A Century of Drought in Hawai'i: Geospatial Analysis and
Synthesis across Hydrological, Ecological, and
Socioeconomic Scales

Abby G. Frazier ', Christian P. Giardina 2, Thomas W. Giambelluca %, Laura Brewington *-
-as Berio Fortini 7, Danielle Hall '), David A. Helweg ®, Victoria W. Keener **,

 Matthew P. Lucas %, Alan Mair %, Delwyn S. Oki °, Julian J. Reyes ', Stephanie G. Yelenik 1
and Clay Trauernicht ™

Leng Chen 609,

Graduate School of Geography, Clark Univessity, Worcester, MA 01610, USA.
 Station, U.S Department of Agricultuse,

s Forestry, Pacific Southwe
HI967, LSA
Water Resources Research Center, University of Hawalt at Manas, Honolulu, HI 96522, LSA

it of Atmospheric Sciences, University of Hawait at Manos, Honolulu, HI 9652, LSA
Research Center, US. Hawaii 2

ey, Reston, VA 20192, USA
olul, HI 96818, USA

check for
updates

Dxpartment of Natural Resources and Environmental Management, University of Hawa i at Mins,

Honolul, H 96822, USA
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Chem, Y.L Ch, .S, Berk Forti,
Abstract: Drought is 3 prominent feature of Hawai'i's climate. However, it has been over 30 yesrs

since the Last comprehensive meteorological drought analysis, and recent drying trends have cm-
phasized the need to better understand drought dynamics and multi-sector effects in Hawai'. Here,
we provide a comprehensive synthesis of past drought effects in Hawai's that we inte

geaspatial analysis of drought characteristics using a newly developed 100-year (1920-2019) gridded
Standardized Precipitation Index (SP1) dataset. The synthesis examines past droughts classified into
Jeural, hydrological, ecological, drought

Results show that drought duration and magnitude have increased significantly, consistent with
trends found in other Pacific Islands. W

events, and the two worst droughts of the
and 2007-2014. The former event was most severe on the islands of O'ahu and Kaua's w

Latter event was maost se

e on Hawai's sland. Within islands, we found different spatial patterns

leeward versus windward Droughts have resulted in

agricultural relief since 1996 and have increased wildfire risk, especially during El Nifio years. In

addition to provi tand projections
and to develop effective policics and o protect 1, cultural, hydrological,
and agricultural resources, this work provides 3 framework for conducting drought anslyses in other

tropical island systems, especially those with s complex topogzaphy and strong climatic geadients

authors.

Keywords: drought; Standardized Precipitation Index (SP1); Pacific Islands; E1 Nifio-Southem
Ol )); ropical

Sustaimsbility 2022, 14, 13023, hitps:/ /doLorg /10.3990/su 41912023 hitps:/ /www mdpLcom, pournsl/sustainabilty

The fruit is ripening and ready for

the picking......c..........

* Over 100-years of rainfall data
* Over 30-years of temperature data

Frazier et al. 2022
* A Century of Drought in Hawai'i: Geospatial Analy

SIS an

Synthesis across Hydrological, Ecological, and
Socioeconomic Scales

-
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Data
Products

An Infinite number of opportunities!
* Gridded products

* Many more in development

* Hawai'i Rangeland Information Portal (HRIP)

* Climate Change Climate Variability and Drought
(CCVD) portfolios

* Pacific Drought Knowledge Exchange (PDKE)

* Early-warning systems
* HI-EMA Fire Risk and Fire Warning (Gridded product)

* Hydrologic modeling
* Flood Risk and Warning
* Improvements to the National Water Model



Getting the data and
Disseminatio ; .
information out there.

2 ARAIAADNL |+ Pacific Drought Knowledge Exchange
!ﬂ' lﬁ'n « Co-Production
 Educational Materials and Resources

* Story boards, social media, and interactive tools

* HCDP User Group (HUG)

* Feedback and advice from sector and industry
experts.

* Social Media
* Weekly post on the climate data & Information in

Hawaii
ou EAST-WEST [H Fp

CENTER

O




Data | ' Data
Processing Access

Data Data
Dissemination Analysis
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What |S the [H@lp HCDP s
" Hawaii Monthly Rainfall (mm) 2022-12
* A Place to get climate dat: S y Reifal o)
* ATool that a allows us to explore the past, |7 w .
- ] ' ‘ , .
monitor the present, and project the future |« -
* A Portal to other places and data sources E_) =0
* An Opportunity to learn, to education, to e w0 e ko o
network, and to share

HCDP e

HOME  ABOUT  DATA PORTAL CULTURAL RESOURCES LIBRARY RESEARCH  CLIMATE TOOLS




HCDP swmee

HOME ABOUT DATA PORTAL CULTURAL RESOURCES LIBRARY RESEARCH

Hawaii Monthly Rainfall (mm) 2022-12

22.0 —‘\( 1750
21.5 1 “ 150.0

21.0 4 ~ 125.0
»Og,

200.0

20.5 A - 100.0
20.0 - 75.0
50.0
19.5 A
25.0
19.0 A

-159.0 -158.0 -157.0 -156.0 -155.0
o

The overarching goal of the HCDP is to provide streamlined access to high-quality r woate data and

information for the State Of Hawai'i. This includes the production of both near-real-time monthly rainfalf e

CLIMATE TOOLS

ACCESS DATA

Download maps & data

| HAWAI'l MESONET |h

Mesonet Site

PACIFIC PORTAL

Pacific Portal

CLIMATE RESOURCES

Rainfall Atlas of Hawaii

Evapotranspiration of Hawaii

Solar Radiation of Hawaii

Climate of Hawaii

Easy access to other
climate resources

Other Resources

SOCIAL MEDIA

Twitter

nstagram

hiclimateportal

Latest Rainfall &
Temperature maps




HOME  ABOUT

HCDP

DATA PORTAL CULTURAL RESOURCES I LIBRARYl RESEARCH  CLIMATE TOOLS
|

HAWAI‘lI CLIMATE
DATA PORTAL

v

¢4 LI

£y
¥ %,
ity 2%

PUBLICATIONS SEARCH

EEROWSE FUBLICATIONS

Rainfall|

Y

==

| * Open-source PDFs available for

* Over 400 peer-reviewed journal

articles and technical reports
(climate & ecology of Hawai'i)

* 31-years of National Weather Service
monthly rainfall summaries

» Searchable index, Author last name
or key words.

download.

* Our you can email us.
 HCDP@hawaii.edu

Photo Credit: John Delay



r (_ HAWAI‘l CLIMATE
' ‘ DATA PORTAL
HOME ABOUT DATA PORTAL ICULTURAL RESOURCESI LIBRARY RESEARCH CLIMATE TOOLS

Na Kaulana Mahina

ANAHULU HO'ONUL

* Indigenous Perspectives
& - Contemporary Research
|+ Climate glossary
 Archival Newspaper
2l /r * Moon calendar
5 d - Publications

, e Education Resources

' Na& Kaulana Mahina |
Calendar 2017 Photo Credit: John Delay




*
HCDP o

HOME  ABOUT  DATA PORTAL CULTURAL RESOURCES LIBRARY | RESEARCHl CLIMATE TOOLS

* Highlighting past and ongoing research projects

ystem

* Providing links to external resources - PFX o

o T

RESEARCH HIGHLIGHTS e s cSi‘_ateoftHaanii.: Portal
> = i Imate ange Forta
= ™ 5 :
&
arch __,—. CLIMATE HUBS

Is your research missing? Email hcdp@hawaii.edu

science for a changing world

Developing a real time tool to identify the likelihood of avian malaria insitu

development to help th ing of mosquito

Understanding the environmental factors determining the spatial patterns of

Photo Credit: John Delay @ i
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HOME  ABOUT  DATA PORTAL CULTURAL RESOURCES LIBRARY RESEARCH I CLIMATE TOOLS

y P
NS

. ainfltsof Hawai'

CLIMATE TOOLS

_ﬁ— & * Climate of Hawai'i
A = B Sea-Level Rise Viewer
PE ‘ * Coastal Erosion
G o L7{S GIS Groundwater Recharge
00

(Coming soon)

% ° Fire Waring and Risk
&Y * Flood Warning and Risk
5.1 ° Drought Warning and Risk

. 68l - Avian Malaria Warning and Risk
Photo Credit: John Delay < T S\ SRR TINIGT T e : :
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Pacific Islands Portal -

[ HAWAI‘l CLIMATE
DATA PORTAL

HOME ABOUT DATA PORTAL CULTURAL RESOURCES LIBRARY RESEARCH CLIMATE TOOLS

PACIFIC ISLANDS PORTAL

TOOLS & RESOURCES

Pacific
Islands

Development
Program




Pacific Portal

Tools & Resources

HAWAI‘l CLIMATE
DATA PORTAL

DATA PORTAL

Data Porta

HAWAI'I CLIMATE
DATA PORTAL

DATA PORTAL

Regional Partners

HAWAI‘l CLIMATE
DATA PORTAL

DATA PORTAL

HOME  ABOUT CULTURAL RESOURCES ~ LIBRARY  RESEARCH  CLIMATE TOOLS

HOME  ABOUT CULTURAL RESOURCES  LIBRARY ~ RESEARCH  CLIMATE TOOLS

HOME ABOUT CULTURAL RESOURCES LIBRARY RESEARCH CLIMATE TOOLS

CIFIC PORTAL DATA PACIFIC ISLANDS TOOLS AND RESOURCES

PACIFIC PORTAL REGIONAL PARTNERS

SMALL
GRANTS
GUIDE

PCCP

PACIFIC CLIMATE CHANGE PORTAL

e, Pacific 3 o Cmermmen
SPRE A Community %mﬁ
v e Pt neens —— Communauté

et Frograne W du Pacifique F FA

pren

4 SPREP is the regional organisation The Pacific Community (SPC) is the The Pacific Islands Forum —
he Pacific Climate Change Portal is for The Pacific Environment Portal provides an easy way to The PNW-FIA Pacific Islands Database ! ty The Australian Government Department [ ) - IT—
established by the Governments and principal scientific and technical of Foreign Affairs and Trade isheries Agency USAID Climate Ready UsalDClimate Ready Padificislands Climate State of Environment and
ccessing climate resources, news, events and find, access and reuse regional and national data. conducts and provides resource inventories Y St v
Administrations of the Pacific charged organisation in the Pacific region, strengthens national capac Small Grants Guide TWledoe Produds 9 : Conservation in the

ore in the Pacific Islands region for islands in the Pacific

with protecting and managing the proudly supporting development since and regional solidarity so its 17 Pacific Islands
environment and natural resources of the 1947, members can manage, control
Pacific. and develop their tuna fisheries

now and in the future.

Framemork for Resslent
Develspment i the Pacfic

The Pacific Regional Data

N -
2 QMQSI; PASO/

ORGANISATION PR AN BTV

Repository is a Data and ITY OF

pomy b SOUTH PACIEIC
Information Revolution for the Framework for Resilient
Pacific Island Countries and Established in 1983 as the Tourism The Pacific Aviation Safety The PPA is an inter- Development in the

Territories (PICTs) pacific




| Country & Territory
i- Specific

HAWAI'T CLIMATE
L3 | DATA PORTAL
b

g HOME ~ ABOUT  DATAPORTAL  CULTURAL RESOURCES — LIBRARY  RESEARCH  CLIMATE TOOLS
“ .
] PACIFIC PORTAL COUNTRY SPECIFIC RESOURCES

"

or cevelapment

A Review of
Sastained
Climate Action
through 2600

National Communication

HAWAI‘l CLIMATE
DATA PORTAL

ATA DODTAL CULTURAL RESOURCES LIBRARY

The United States of Americs
Naswasly Dotnrmined Cniraten

Nationally

ot b 4 e e
LTty

Dazar:
Deter

mined Centribution Climate Change in Guam

Factsheets

Official Languages

Unincorporated Organized
Territory of the US

Roman Catholic

(G

2/,
2

sh {Common); Filipino

ommon); Chamorro {Common)

85,675 mi

uam R|

Pl Habitat Conservation

Implementation Plan



HAWAI‘l CLIMATE
DATA PORTAL

HOME  ABOUT | DATA PORTALl CULTURAL RESOURCES LIBRARY RESEARCH  CLIMATE TOOLS

-

Name Station ID Island Station Metadata
-"‘D( A PunaluuRainGageatalt BB4.4 O¢zhu - SkN (station 10) |70
— £ X
SCHOFIELD BARRACKS 858 0¢zhu —
. - - z PunaluuRainGageatah
V|sua||ze Data | ¢ ‘ \ata e | Monthly Rainfall = Map Date Paamoho Exp Farm 855.3 0¢ahu
trbrde L Ly e ———— & ¢
badd L : December 2019 12/2019 DILLINGHAM 843.7 0shu
MzkahaRzinGage B421 0¢zhu
Visualize available climate data in Waihee Pump Bao e O'shu
the portal. L Monthly Rainfall WAIAHOLE STREAM NEAR KAHALUU 2N 83712 0¢ahu
July, 2022 Palizades B35.2 O¢ahu
Waiawa CF 834.13 O¢ahu
SCHOFIELD EAST 828 0¢zhu P
Waipic B24.2 0ahu
e Mililani B20.6 O¢ahu
J G . WHEELER ARMY AIR FIELD 210.1 810.1 s
Z .‘ tuic u
b , Get Station Meta Data
3 . k- Waimanalo Monokio 795.3
BELLOWS AFS AT WAIMANALO 793.2 | 0¢zhu - ‘

Reserve

Adjustable time series plots
Daily or monthly

Customize a Map

4 t

1/ =
E
[ E 1000
Aulani, A Disney #8 =
pa il
=
[3v]
e 200

Monthly
Rainfall (mm)
650+

2005

Date




HOME  ABOUT ‘ DATA PORTAL\ CULTURAL RESOURCES

Export Data

Generate customized packages of data to
export from the portal.

HCDP oo

WrBOD ON——DC N —<

LIBRARY RESEARCH  CLIMATE TOOLS
Lattitude ongl u P,v
o o 0 0.
0
Select the type of data you would like to export from the options below then click "Add Files" 0
0 0.
ﬁl;;r;fall ~-® 4mmm Seclect dataset g
Monthly ~® 4mmm Seclect time period 0
0
Date Range @
'Y N te O
‘ °| Data are also
01/1990 0
0 .
== Available

End Date 4mmm Sclect date range
03/2022 o

Files ©
, Check boxes to select A
[] Rainfall Map @ . Filetype: tif
&= files
(7] Standard Error Map @ Filetype: tif

(] Anomaly Map @ Filetype: tif

through Near
Real Time API
Access




Gridded Products (250
m)

| * 103-Years of Monthly Rainfall Maps (1920 - NOW) — 1,226 maps

| § Available Now

* 33-Years of Monthly & Daily Temperature (Max, Mean, Min) Maps (1990 —
NOW) — < 35,000 maps

* Future Climate Projections of Rainfall and Temperature (2-Methods)
¥ Coming Soon

* Daily Rainfall maps

| * Bi-Monthly NDVI (Vegetation) — maps

B In the works

* Relative humidity, winds speed, solar radiation maps
g ° Fractional land cover maps

TTRR ot

Derived Products

* Fire risk & Warning
* Fire forecasts

* Droughtrisk

* Flood risk

* Energy balance
* Water balance

J o OGRS, (e~ o e =l Vo NGNS P S ¥ ‘
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Statistically Downscaled Annual Rainfall (RCP 4.5)
Mid-Century (2040-2069)

p HAWAI‘l CLIMATE
.) DATA PORTAL

«

Percent Change

-

25
‘0

--25

-,

Mid-Century (2040-2069) ~@® Percent Change

Active Dataset: Statistically Downscaled Annual Rainfall (RCP 4.5)

Select The Dataset You Would Like to View.

Rainfall Projections ~ @

Statistical ~ 0

RCP 4.5 -~ @
Annual - @

Dataset Coverage
Present Day, Mid-Century (2040-2069), Late-Century (2070-2099)

Submit

Hawai'i Climate Data Portal: https://www.hawaii.edu/climate-data-portal/




January 2023 Rainfall Map

Produced on February 15t

Januar! y, 2023

What would this take................. L4y

1. Needto get the data

* Only 2-people in the state who know
what data sources are available.

* Only 1-person who knows how to
access them all.

2. Process the data (QaQc)
* Handful of people

3. Interpolate the data
* A handful of people could to do this

4. Make a map
* Need Skills (GIS or related)




Monthly Rainfall Workflow

ﬂ\lear Real-Time Data\ |

K Local Networks

Standardize Sl Units
Standardize timestep
Daily aggregation

Data flags and removal
of outliers

P

Gap-filling

|

Monthly Aggregation

J
J
J

|l

Spatial Interpolation

é Preliminary Product h
Near- | *
Real- -
Time | -

g —J

* Visualization \
HCDP

* Download:
* Gridded data
» Station data
* Uncertainty products




Yy N | B HAWAI‘l CLIMATE
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On March 3" 2022, the HCDP was officially launched.

To date, the HCDP has had ~20,000 unique visitors (~35,000
visits)

Visitors from 115 different countries around the world.
There have been ~1,000 unique downloads and ~1.6 million

files downloaded.




Social Media

hiclimateportal

Weekly Post (Thursday)
 New Products
* Current Weather
* Future Projections
* Historical trends
 New Research
* Cultural Knowledge
* Ongoing projects

hiclimateportal ([ Follow us on
H@Drp 1 post 10 followers 1 following @ (]WHM

AAAAAAAAAAAAAA e .
AAAAAAAAAA Hawai'i Climate Data Portal

The Hawai'i Climate Data Portal provides easy access to rq
data for the State of Hawaii.

HCDP |l

AAAAA ‘I CLIMATE

AAAAAAAAAA

( Follow )

Hawai'i Climate Data Portal
@hiclimateportal

The Hawai'i Climate Data Portal provides easy access to real-time interactive climate
data for the State of Hawaii.

@HawaiiEPSCoR

@uhmanoa

MaWwd

Joined April 2021




Part 5
Future Opportunities




* The MesoNet providing high quality, island-wide data
* More products and improved products are in development
* A synergy of projects

* Geographic expansion into the USAPI

* Less time for data collection and more time for research

* Decision support

* Buy in from a range of stakeholders

* Adaption to changing environmental conditions
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