





4‘»I "-\\ i\,
N VP4




A o

P

5

AR





















/-

T A4S
i

AN~ .“J’{/ ‘v.g’

.
Ji Wil -} v

- :
* -
{ 1
J
ATy

J .
:
) A

A S n 5t A PRI
@,@;‘,\“@,}‘\Wr‘“/{({

-
B
) L

s E e, 1)
o i













e
wal p e




R S N 5 o MR

. S‘\‘J

keystone species: a species on which other species
in an ecosystem largely depend, such that if it
were removed, the ecosystem would change
drastically
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Rapid ‘Ohi‘a Death (ROD)
Two new species of fungi

Ceratocystis huliohia and C. lukuohia

Rapid ‘Ohi‘a Death
Aerial Survey

I Potential Rapid ‘Ohi‘a Death
Other ‘Ohi‘a Mortality (Drought, VOG, etc.)
I ‘Oni‘a Distribution

/7, Survey Area
—— Roads

Source Data:
DMSM ROD Survey (1/11/16-1/15/16)
USGS Carbon Assessment of Hawal'i 2015
State of Hawaii
Map Projection: WGS1984 WebMercator (AuxiliarySphere)
FOR_DMSMROD_PR_012516
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Auwahi has more species of native tree
species than any other forest in Maui

County.

Of the 50 species of trees at Auwahi:

19 species (38%) for medicine,

13 species (26%) for tool-making,

13 species (26%) for canoe building

13 species (26%) for house building

8 species (16%) for tools for making kapa
8 species (16%) for weapons

8 species (16%) for fishing,

8 species (16%) for dyes, and

7 species (14 %) for religious purposes







RO
» 0..Aq

it







Auwahi dry forest
mid-1960s
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Ecological restoration:

the practice of renewing and restoring degraded,

damaged, or destroyed ecosystems and habitats
by active human intervention.




In ecological restoration, there are few tools in
the toolbox

a single new technique, such as the nurse shrub
technique developed and honed at Auwahi,
can be a game changer

In this case, working smart is much more
effective than working hard
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Post-restoration vegetation changes Auwahi
forest restoration area (1997-2012):
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Native species naturally reproducing

by seed, Auwahi | exclosure:

TREE AND TALL SHRUB SPECIES:

Charpentiera obovata

Claoxylon sandwicense

Pipturus albidus

Chrysodracon auwahiense

Coprosma foliosa

Diospyros sandwicense

Dodonadea viscosa

Leptecophylla tameiameiae

Myrsine lanaiensis

Myrsine lessertiana

Nesteqis sandwicensis

Ochrosia haleakalae

Osteomeles anthyllidifolia

Planchonella sandwicensis

Santalum ellipticum

Santalum haleakalae var. lanaiense
Sophora chrysophylla
Streblus pendulinus

Wikstroemia monticola

HERB AND LOW SHRUB SPECIES:

Alyxia oliviformis var. myrtillifolia

Argemone glauca

Bidens micrantha var. kalealaha

Carex wahuensis

Cocculus trilobus

Euphorbia celastroides var. lorifolia

Mariscus hillebrandii ssp. hillebrandii

Panicum tenuifolium

Peperomia leptostachya

Sicyos pachycarpus

Vigna o-wahuensis
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results:

Average velocity Increase in
(cm/min) % volumetric water

Depth of
Sensors

Forest Grassland Forest Grassland

0-50 cm

50-75 cm

75-100 cm

P-values are calculated from 2-sample t-tests, assuming unequal variance.
* significant at 95% confidence level, ** significant at 99.9% confidence level




results: |.

" in restored native forest at the 1m depth, water transport
was significantly faster (99% confidence level) and more
efficient (greater water content) than in the kikuyu grasslands

(99% confidence level)

" the Auwahi experiment demonstrated that native forest
restoration altered soil-water properties on decadal time
scale, increasing deep percolation, a fundamental component
of aquifer recharge.

" non-native kikuyu grasslands at Auwahi and likely elsewhere
appear to strongly deter downwards water movement and
blocking deep percolation.



Perkins, K. S., J. R. Nimmo, A. C. Medeiros , D.J. Szutu, and E.l. von Allmen. 2014. Assessing effects of native reforestation
on soil moisture dynamics and potential aquifer recharge, Auwahi, Maui. Ecohydrology DOI:10.1002/eco.1469.

Perkins, K. S.,

R. Nimmo, and A. C. Medeiros. 201 2. Effects of native forest restoration on soil hydraulic properties,

Auwahi, Maui, Hawaiian Islands. Geophysical Research Letters 39 (5): LO5405.
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Effects of native forest restoration on soil hydraulic properties,

Auwahi, Maui. Hawaiian Islands
K.S. Pakins,' J. R. Nimmo,"' and A. C. Medeiros?

Reosvol 25 Jauarsy D12 wvsol 15 Febmay 2002, acosponld 17 Febmary 2012, pubiahol 4 Maech 2012

[1] Over hutonc tme Hawai't's chrylnd forests have
heen largely replaced by grasslands for grazing hivestock
On-going efforts have been undertaken % restare dryland
forests to bring back mative species and recuce erasion
The reestablshment of native eccsystems on land severely

degraded by lmgterm aliemative use requires reversal of

the impacts of eromian, arganic-matter loss, and soil struc-
tuzml demage an 501l hydraulic properies. This Bsue 18 per-
haps especielly critical m dryland forests where the soil
must facihitste mative plants’ optimal we of lmuited water,
These refarestation efforts depend an restaring sail ecolog-
cal function, mcluding sail hydraulic praperties. We hypoth-
estned e refarestabon can measurshly clunge sail hydsulic
properhes over restaration tmescales. At 2 site on the island
of Mauni (Hawai'i, USA), we measured infilration capecity,
hydraphobicity, and shunchnce of prefemntel flow chamels
in & ddorested gasiland and m an adjacent ama whem active
reforestation has been gomng on for Burten yeas. Compared
to the nsarby deforested rangeland, mean fieldsaturated
hydraulic cmcuctivity in the newly restored Brest measured
by 55 mfiltometer fests was grester by a fictar of 2.0
Hydrophobicity an an 8-pomt scale increased from average
category 6.0 %0 6.9. A 4-pomt empincal categorzation ofpre-
ferentiality in subsurfice wetting patterns moreased from
an average 1.3 in gmislands to 2.6 i the restored forest
All of these clunges act to distribute miilirated water faster
and deeper, a3 apprapriste for native plant needs. This study
inchcates that vegetation restaration can lead ta ecohydrolog -
cally impartant changes m sl hydraubic properties over
decadal time scales. Citation: Pakes, K S, J R Nenmo, and
A C. Medeiros 2012), Effects of native fomst matoration on sodl
hydmulic poperties, Auwahi, Ml Hawaiian klnds, Geoplos
Res. Lo, 39, 105405, 0i:10.10292012GLOSI 120
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Assessing effects of native forest restoration on soil moisture
dvnamics and potential aquifer recharge, Auwahi, Maui

Kim 5. Perkins,"* John B. Mimmo," Arthur C. Medeiros,™ Daphne 1. Sam® and Edca von Allmen®
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“Native forests and grasslands worldwide have been converted
to developed lands or invaded by exotic species due to human I.
activities. These pressures are predicted to increase with

population growth and climatic stress in coming decades,

escalating concerns for the viability of native species and

communities that are affected. Ecological restoration is frequently
offered as a partial solution to these changes because less

stressed ecosystems may be more tolerant of novel changes in the
environment. In this sense, restoration could provide a strategy for
enhancing ecological resilience, given escalating problems

associated with invasives and a changing climate. “

Improving restoration to control plant invasions under climate
change (Guo and Norman 201 2)



“By aiming to restore ecosystem resilience, plant
communities can endure in the face of drastic
disturbance-whether induced by climate change
or biotic invasion”

“Resilient ecosystems come back even after
severe disturbances, but ecosystems that are not
resilient will slowly drift or suddenly shift away
from what’s desired or expected”

Improving restoration to control plant invasions
under climate change (Guo and Norman 201 2)






Restoration requires
many hands...

When beginning the
volunteer tree planting
program over 20
years ago, a decision
was made that this
wdas an important
opportunity for the
public to actually
participate and
witness an important
watershed restoration
effort
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Auwahi Forest Restoration Project

volunteer trips have run continuously for the past
20 years involving 4,547 community volunteers

113,000 saplings of 42 native forest species
planted in Auwahi

volunteer tree planting trips every other
Saturday

all seeds gathered within 1 mile of exclosure and
grown in dibble tubes by two commercial
nurseries

to be on our volunteer list, email us at
volunteer@auwahi.org




Education is the most
powerful weapon
which you can use to
change the world.

Nelson
Mandela
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Auwahi Forest Restoration Project Organization Chart

Auwahi Project Manager
Dr. Arthur Medeiros (75% FTE)

Manages all aspects of Aywahi project. Plans, coordinates,
and implements research and management plan
objectives. Owversees all community-based volunteer
activities and outreach events. Communicates with
funders, community leaders, decision and pelicy makers,
and manages the Auwahi project staff.

Auwahi Research Specialist/Project

Auwahi Data Management
Coordinator Specialist
Ericavon Allmen (50% FTE) Amy Frate (509 FTE)

Assists  in  planning,  coordinating  and
implementing management plan objectives and
oversees cutreach, research and restoration efforts
at Auwahi. Tracks budgets, progress and assists in
grant writing and repeort preparation. Collects,
processes, & analyzes data. Writes scientific
reports & publications.

Assists in data management,
financial management. grant
deliverable tracking, preparing
and maintaining budgets,
progress report preparation and
grant writing, Assists in

Auwahi Restoration

Technician

Hanna Lilley (75% FTE)
Leads Auwahi forest restoration,
management and research
activities including gutplanting
native species, invasive species
contrel, & fence maintenance at
Auwahi. Coordinates and leads
safe community-based volunteer
restoration trips and outreach
events. Collects & enters data
and assist in data processing.
Oversees data management and
processing, produces GIS based
maps and reports on restoration
efforts. Maintains supplies, tools
& equipment.

Auwahi Restoration

Technician

Robert Pitts (73% FTE)
Leads Auwahi forest restoration,
management and research
activities including gutplanting
native species, invasive species
contrel, & fence maintenance at
Anwahi, Coordinates and leads
safe community-based volunteer
restoration trips and outreach
events. Collects & enters data
and assist in data processing.
Oversees data management and
processing, produces GIS based
maps and reports on restoration
efforts. Maintains supplies, tools
& equipment,

Auwahi Restoration
Technician

Ainea Kaiaokamalie (40% FTE)
Leads Auwahi forest restoration,
management and research
activities including gutplanting
native species, invasive species
control, & fence maintenance at
Auwahi. Coordinates and leads
safe community-based volunteer
restoration trips and outreach
events. Collects & enters data
and assist in data processing.
Oversees data management and
processing, produces GIS based
maps and reports on restoration
efforts. Maintains supplies, tools
& equipment.

coordinating management
implementation, assists in
research, data collection and
processing.

Auwahi Restoration Intern
Andy Beiber (20% FTE)

Assists forest restoration and
research activities including
outplanting native species, invasive
species control, & fence
maintenance at Auwahi. Assists in
coordinating and leading safe
community-based volunteer
restoration trips and outreach
events. Assists in collecting GP5 and
field data & assists with entering
data. Maintains supplies, tocls
Eequipment.







BionaiPon
alé é.k&l&'

FAY ey
~
R e
- PR
. 3 o %
3 4 L
SR y \
- - N \
rd
¢ TR RN
> \




D ‘J ; = ;.
‘:24.1.—'/ 2

m‘"',
/

T

\r. j.‘
N

S
2y
L







HAWAIIAN

p— 1)
& theDocks

Kts,pms ”
ing North

* Brian Bielmann’s surf 1

#

b

photography STORY BY
‘ SHANNON WIANECKI
es of Honor PIIOTOS BY
The royal orders o BAILEY REBECCA ROBERTS
Har’é@yﬁ% v ‘-
g

At the Newstand: $3.99







16000 4

15000 o

14000 +

13000 o

12000 4

11000 +

10000

9000 4

8000

7000

Millions of people

6000

5000 4

4000 4

3000 4

2000 4

1000

0

T
M

- Estimated s )N, High

T T

3o

T
] ,\Q;Q’D %.EQ-

2D N o1°

ks

World population growth from 1800 to 2100

r\"—)

20

g1i°

T
]
o o

T
O
gb BN

A o

7 7%

U.N. Medium e LN, Low

hﬁ

T

T

oe°

T
A o

b

o Actual

pn®

Source

United
NElilela




v s 4F

| AT ‘,‘ oo KOREAN mgse

\ct i L WA
o _ ¥ ‘ @ 1 N N ' B

CHINESE

QB
s

.

L

b
"

B YA

- ( '.‘—-".‘T" - é s S “’ ..-— -

—

/

\ ’ -~ 5 : 3 \ \
“\. " ‘ ’ ~‘ 5 »

University of Hawaii students sit together to show the ethnic differences of Hawaii's population in 1948.
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Ho’okuleana

to foster or promote
a sense of
responsibility



Involving and educating the community in the stewardship for native watersheds
and their care

As arguably the leading restoration project Statewide, Auwahi has for two
decades been developing regional ecological restoration best practices for Maui
County and Hawai’i as a whole.

Auwahi’s ‘green squares’, the forest restoration areas, still offer perhaps the most
compelling proof positive in the Hawaiian islands that reforestation with native
species is feasible.

Globally, quantitative evidence linking restored forests and aquifer function is
rare. | am honored to have contributed to that global data base with our
hydrological publications and research at Auwahi

Auwabhi is a powerful living botanical garden, for over 40 species of native trees,
especially important in light of ROD and climate change impacts







