CAR.Committee

From: Tamara Sherrill <tamara@mnbg.org>

Sent: Monday, February 24, 2020 12:31 PM

To: CAR.Committee

Subject: CAR-1(4) Presentation for the 2/25 CAR Committee Meeting
Attachments: CAR_2.25.20_presentation_MNBG.pdf

Aloha mai kakou,

Maui Nui Botanical Gardens’ PowerPoint file for CAR Committee Meeting presentation tomorrow is on at Dropbox at:
https://www.dropbox.com/sh/mjjctce6uj81111/AACSEiTFGePpDyLOB7rGSQt8a?dI=0
It was too big to attach by email. PDF of same presentation also attached.

Mahalo,

Tamara Sherrill, Executive Director

Maui Nui Botanical Gardens

150 Kanaloa Ave., Kahului, HI 96732

www.mnbg.org

tamara@mnbg.org

Office: (808) 249-2798 ext. 205

Cell: (808) 357-6082




MAUI NUI  How our work addresses climate
N

BOTANICAL - : :
cArDENs Cchange and resiliency in Maui
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) i . ’}-.("" A presentation for the County of Maui Climate Action,
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Sustainability, and Resilience Committee 2/25/2020

* What we do
e Currently funded projects
e Future plans



MAUI NUI

BOTANICAL . .
carbEns A green space in central Maui

e 150 Kanaloa Ave., Kahului (former
Z00)

e Long-term lease with Department of
Parks and Recreation

* Open 6 days a week to public

e Audio tours, interpretive signs
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e Saturday cultural workshops
* Docent tours

e Annual events

ation efforts
anizations
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BOTANICAL '
BOTANIC: Pride of place

 Maui as unique destination and landscape

e Hawaiian cultural uses




Climate Change is more than just sea-level rise

Degraded Living Conditions

& Social Inequities
Exacerbation of existing social and health
inequities and vulnerabilities

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Changes In Vector Ecology
Malaria, dengue, encephalitis,
hantavirus, Rift Valley fever, Lyme
disease, chikungunya, West Nile virus

Extreme Heat
Heat-related illness and death,
cardiovascular failure

IMPACT OF CLIMATE.
CHANGE ON HUMAN

HEALTH & EXACERBATION . .
OF EXISTING INEQUITIES Air Pollution &
> Increasing Allergens
é‘," Asthma, cardiovascular disease,
. @ Q respiratory allergies

Severe Weather
Injuries, fatalities, loss of homes,

b,
Q
r - N N 7
mental health impacts 0"')

Water & Food Supply Impacts

Malnutrition, diarrheal disease

Adapted from CDC, J. Patz
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Saves water and prevents erosion
(when done right!)
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BOT ANIC AL Water Resources Research Center and ‘lke Wai
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Native ecosystems provide better Water Impacts of Invasive Plants in Hawai‘i
eCOsySte m services Dr. Tom Giambelluca

LAND DEGRADATION & DEVELGPMEN Replacement of native plants by non-native invasive species can affect water processes and impact
LAND DEGRADATION & DEVELOPMENT & = & » » -
Land Degrad Dewlop. (0L water resources in several ways. Perhaps the most important effect of invasion is the possible
Published oolice in Wiley Online Library (wileyonkinelbrary.com) DOT: 10,1002 2200 : : 7 i i i ) T : ; 2
increase in transpiration by fast-growing invasive plants, leading to a greater proportion of water
input being lost to the atmosphere as evapotranspiration. Invasive plants in Hawai‘i are widely

EROSION POTENTIAL UNDER MICONIA CALVESCENS STANDS ON THE believed to use more water (i.e., to have higher transpiration rates) than the native plants they
TELAND-OF EAWALT replace. If true, this would mean that the widespread invasion of Hawai‘i’s ecosystems by non-
K. NANKO™, T. W. GIAMBELLUCA®, R. A. SUTHERLAND?, R. G. MUDD?, M. A NULLET® AND A. D. ZIEGLER native plants is having a big negative impact on our water resources by reducing streamflow and

*Department of Forest Site Environment, Forestry and Forest Product Research I

sata 1, Tsuknba, Mharaki 305-85687, Japan

oy, Unterstyof Hiwart ¢ Mo, 2020 Mok Woy, Hoouiy HI 95522, USA groundwater recharge. However, the research to demonstrate the effect of invasion on
P e g s 5 e ows g evapotranspiration is still relatively limited. In this presentation, T will discuss the reasons why
_ invasive plants might be big water users and show the results of our field observations of transpiration
This study provides evidenoe thet Miconia calvascens bas he IK:T::‘:: surfuce erosicn i stands whero it vades by () Todocing and total evaporative water loss in native- and non-native-dominated ecosystems.

under-canopy light levels, thereby reducing the est ment of ground cover y 2 throughfall drops
on large leaves in a single-lay nopy. The throughfall energy in a stand of iy |\'c_m|_c9nia on the Island o ai'i (USA), assessed by
(Meirosigsros polymarpha) and mble: i, Mot troughfal drop sce o mseons "’"7 S e et of et rainill Dr. Tom Giambelluca was recently appointed the Director of the Water Resources Research Center, and
i i Bt erber ity o o o it um‘,‘:f,',,[;f, has been a professor of Geography (renamed Geography and Environment) for 33 years. He has published
['f,',‘;‘,f"!,“,i'ﬁff‘.,‘;‘::‘;f,‘,j‘;}:f,}[};:ﬁ‘, :,‘,‘}‘f}:}]{"&‘ the effective kin ' more than 130 peer-reviewed papers on topics related to the climate, hydrology, and ecohydrology of
gk et ‘,.,\m,,"'[',]'l':,l . tropical environments. He maintains an extensive network of field stations in Hawai ‘i, and developed and
floors fnstands of ivasive miconia maintains widely used online climate data and mapping platforms including the Rainfall Atlas of Hawai i.
Dr. Giambelluca’s research is focused on land-atmosphere interaction under changing land cover and
R DUREIGN i part by e ffosof ocal invasive spciescommitecs changing global climate. In Hawai ‘i, his work aims to improve understanding of Hawai‘i’s climate, how
: dicate miconia. Nevertheless, miconia it has changed in the past and is likely to change in the future, and how the changes have and will affect
itation t:if:‘;.,l:‘ltéﬁ,.:'u" R e hydrological processes and terrestrial ecosystems. He also studies the hydrology of tropical montane cloud
In- addition 1o the ecological consequences of miconia forests and the effects of biological invasions particularly by alien tree species in Hawai‘i’s forests, on

water, soils, and carbon storage.
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miconia, show the potential for accelerated erosion occuming on I'an s1
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Introduced plants and animals have severely damaged native
species and terrestrial ecosystems on tropical oceanic
islands, including H Denslow, 2003; Meyer, 2004;
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Climate Change is more than just sea-level rise

Degraded Living Conditions

& Social Inequities
Exacerbation of existing social and health
inequities and vulnerabilities

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Changes In Vector Ecology
Malaria, dengue, encephalitis,
hantavirus, Rift Valley fever, Lyme
disease, chikungunya, West Nile virus

Extreme Heat
Heat-related illness and death,
cardiovascular failure

IMPACT OF CLIMATE.
CHANGE ON HUMAN

HEALTH & EXACERBATION
OF EXISTING INEQUITIES
2
9
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Air Pollution &

Increasing Allergens
Asthma, cardlovascular disease,
' llergies

Severe Weather
Injuries, fatalities, loss of homes,
mental health impacts

2
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Water & Food Supply Impacts

Malnutrition, diarrheal disease

Adapted from CDC, J. Patz



T inea  Promote actions that cool our

GARDENS cities and withstand drought

* Arbor Day Tree Give- .
Away — since 2003 S

e 15,000 trees planted
e Healthy, diverse urban

forest NI 1o
e Kaulunani Urban and LY SARBR pns 18 3§
. » N = ; , NANNEEOO X X
Community Forestry, it~ ) o IR
MECO T e, Loores wne . i

* Features conservation
organizations

e Working to protect
native forest




Climate Change is more than just sea-level rise

Degraded Living Conditions

& Social Inequities
Exacerbation of existing social and health
inequities and vulnerabilities

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Changes i Vector Ecology
Malaria, dengue, encephalitis,
hantavirus, Rift Valley fever, Lyme

IMPACT OF CLIMATE \ \/ disease, chikungunya, West Nile virus
CHANGE ON HUMAN :

HEALTH & EXACERBATION
OF EXISTING INEQUITIES

Extreme Heat
Heat-related illness and death,
cardiovascular failure

Air Pollution &

Increasing Allergens
Asthma, cardiovascular disease,
respiratory allergies

Severe Weather
Injuries, fatalities, loss of homes,
mental health impacts

Water & Food Supply Impacts

Malnutrition, diarrheal disease

Adapted from CDC, J. Patz



sotanica, Heritage cultivars

CARDENS " home growers
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e L3 ‘Ulu Breadfruit festival .
promotes changes in
local food culture

e More diverse local food
sources

e Unique varieties at risk of

EXtInCtlon -”banking” : E-:éinal ren.Iaining
living cultivars | (SR inecl | e

in Hawaii

300-800  58-60

Sweet 150-250 unknwn
potato

Banana 40 19

ke [ECRNEE
S060 35




Climate Change is more than just sea-level rise

Degraded Living Conditions

& Social Inequities
Exacerbation of existing social and health
inequities and vulnerabilities

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Changes i Vector Ecology
Malaria, dengue, encephalitis,
hantavirus, Rift Valley fever, Lyme

IMPACT OF CLIMATE \ \/ disease, chikungunya, West Nile virus
CHANGE ON HUMAN :

HEALTH & EXACERBATION
OF EXISTING INEQUITIES

Extreme Heat
Heat-related illness and death,
cardiovascular failure

Air Pollution &

Increasing Allergens
Asthma, cardiovascular disease,
respiratory allergies

Severe Weather
Injuries, fatalities, loss of homes,
mental health impacts

Water & Food Supply Impacts

Malnutrition, diarrheal disease

Adapted from CDC, J. Patz
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GARDENS Prevent plant extinction

e Wild seed storage since 2015

Effective and economical way to conserve native plant diversity

 MNBG focus - coastal native plants and ‘Ohia
Buys managers time to address threats

-5, 000 “c " a (Metros/der
polymorpha) seeds




soranica Maui land managers

(ARDERS storing native seeds at MNBG

* Kaho‘olawe Island Reserve Commission (KIRC) N e
 Plant Extinction Prevention Program (PEPP ’

e Native Ecosystems Protection and Management,
Department of Forestry and Wildlife (DLNR)

 Maui Forest Bird Recovery Project

 Maui Nui Seabird Recovery Project

e Pulama Lana‘i

* Leeward Halealakala Watershed Partnership
 Hawai‘i Association of Watershed Partnerships
e Skyline Eco-Adventures Conservation
 Haleakala National Park

e Mauna Kahalawai Watershed Partnership
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Seed storage

e Dedicated staff mem

nlans for 2020

oer provided by Hawai‘i Tourism

* Wild seed collection trips with interns to conservation

partner sites

 MNBG partnering with University of Hawai‘i Sea Grant
College Program “Vulnerability of Coastal Ecosystems
to Increased Salinity from Climate Change”




Climate Change is more than just sea-level rise

Degraded Living Conditions

& Social Inequities
Exacerbation of existing social and health
inequities and vulnerabilities

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Changes i Vector Ecology
Malaria, dengue, encephalitis,

\ hantavirus, Rift Valley fever, Lyme

* disease, chikungunva, West Nile virus

Extreme Heat
Heat-related illness and death,
cardiovascular failure

IMPACT OF CLIMATE
CHANGE ON HUMAN

HEALTH & EXACERBATION
OF EXISTING INEQUITIES
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Air Pollution &

Increasing Allergens
Asthma, cardiovascular disease,
respiratory allergies

Severe Weather
Injuries, fatalities, loss of homes,
mental health impacts

Water & Food Supply Impacts

Malnutrition, diarrheal disease

Adapted from CDC, J. Patz



Climate Change is more than just sea-level rise

Degraded Living Conditions

& Social Inequities
Exacerbation of existing social and health
inequities and vulnerabilities

Environmental Degradation
Forced migration, civil conflict, mental
health impacts, loss of jobs and income

Changes i Vector Ecology
Malaria, dengue, encephalitis,
hantavirus, Rift Valley fever, Lyme

Extreme Heat
Heat-related illness and death,
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Adapted from CDC, J. Patz
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@ UCARDENS Future needs

e Seeking support to
create seed storage
infrastructure

* New work area and
nursery construction

LOCATION

LEGEND

1. Dry Land Forest Restoration 10. Hawaiian Kinolau Garden
Garden® 1. Hula Garden

° 2. Hawaiian Craftsman Garden  -12.  Main Event Area

3. Ex-Situ Garden Lookoul™
completion by rep. § RoveieCaros amaton A Mo Eny, Ot S, Sock

5. MAloha Garden Shop. Administration,

6. Rene Sylva's Garden® Classrooms, Indoor Event Area
2 O 2 1 Ba. Sanford Memorial Hibiscus & Washrooms

Gartden B. Donor's Brick Walkway

7. Hawaiian Medicinal Garden C. Compost Area

8. Coastal Sand Dune Garden D.  Nursery

9. Keiki Garden E. Ex Situ Garden®

* Corservalion Garden

e Small building
needed to house staff
and equipment

GRAPHIC LEGEND

e e GARDEN ROOM
s ADMIN. AND GARDEN OPERATIONS

=sssss=ss MAIN GARDEN PATH
==s=se=== GARDEN PATH

GATEWAY
With interpretive signage & maps

LANDSCAPE MASTER PLAN

Maui Nui Botanical Gardens
KAHULUI, MAUI, HAWAII

7N P

11x17 SCALE T=BIT"
DATE: 81417
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e Seeking support to
create seed storage
infrastructure

e New work area and
nursery construction
completion by Feb.
2021

e Small building
needed to house staff
and equipment

Future needs

| Weshrooms e

A

LOCATION

LEGEND

1. Dry Land Forest Restoration 10. Hawaiian Kinolau Garden
Garden® 1. Hula Garden
2. Hawaiian Craftsman Garden  -12.  Main Event Area
3. Ex-Situ Garden Lookoul™
4. Hawaiian Canoe Plant Garden A Main Entry, Gift Shop, Snack
5. MAloha Garden Shop. Administration,
6. Rene Sylva's Garden® Classrooms, Indoor Event Area
Ba.  Sanford Memorial Hibiscus & Washrooms
Garden B. Donor's Brick Walkway
7. Hawaiian Medicinal Garden C. Compost Area
8. Coastal Sand Dune Garden D. MNursery
9. Keiki Garden E. Ex Situ Garden®
* Corservalion Garden

GRAPHIC LEGEND

e e GARDEN ROOM
e wm ADMIN, AND GARDEN OPERATIONS

=sssss=ss MAIN GARDEN PATH
==s=se=== GARDEN PATH

GATEWAY
With interpretive signage & maps

LANDSCAPE MASTER PLAN

Maui Nui Botanical Gardens
KAHULUI, MAUI, HAWAII

7N P

11x17 SCALE T=BIT"
DATE: 81417
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1.

Maui Nui Botanical Gardens online: www.mnbg.org; Instagram/Twitter/Facebook: @mauinuibg;
Hawaiian Plant of the Day: www.facebook.com/pg/mauinuibg/photos; Arbor Day 2020:
arbordayexpo.com/.

Ainsworth, A. and Drake, D. Classifying Hawaiian plant species along a habitat generalist-specialist
continuum: Implications for species conservation under climate change. PLoS ONE 15 (2): e0228573.

Giambelluca, T. Water impacts of invasive plants in Hawai‘i. Seminar presented 11/5/2019 University
of Hawaii at Manoa. Lab page accessible at https://sites.google.com/a/hawaii.edu/ecohydrology lab/.

Weisenburger, L. and Kier, M. A statewide assessment of ex situ status, capacity, and needs for the
conservation of Hawaiian plants. A project for NTBG, Lyon Arboretum, and U.S.FW.S. 8/20/2012.

Chau, M. et al. Seed freeze sensitivity and ex situ longevity of 295 species in the native Hawaiian flora.
American Journal of Botany 6/24/20109.

http://laukahi.org/ Hawai‘i Seed Bank Partnership; ROD Ohia seed collection initiative
https://cms.ctahr.hawaii.edu/rod/ ROD Rapid ‘Ohia Death

Lum, T. and Barton, K. Ontogenetic variation in salinity tolerance and ecophysiology of coastal dune
plants. Annals of Botany 125: 301-314, 2020.

Tamara Sherrill, tamara@mnbg.org, (808) 249-2798
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