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Post-restoration vegetation changes Auwabhi
forest restoration area (1997-2012)
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results:

Depth of
Sensors

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

Average velocity
(cm/min)

Forest Grassland

6.7 4.7

10.6 8.2%

15.8 0.9%*

Increase in
% volumetric water

Forest Grassland

0.096

0.44

0.11




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.
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Effects of native forest restoration on soil hyd raulic properties,

Auwwahi, Mauwi, Hawaiian Islands
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[1] Ower hidonc fme Hawa't's dryland foress have
heen larpely replaced by grasslands for gracdne Hvestock.
Un=pomg efforts have heen indertaken o restore doyland
forests to bring hack mative species and rechice ension
The ressdahlihoment of native eosyiiems on land severaly

degraded by long-term aliemative nse requres reversal of

the mpacts of erodan, arganic-matter loss, and sodl stuc-
tuml dumage an sadl hydrmulic properties. This issue 15 per-
haps especially critical in dryland firests where the sod
muit facihiste mattve plans” optimal wie of lmoied water.
These refirestation efforis depend on restarim s ecalagn-
cal function, mchding sail hydranlic propertes. We hypoth-
enitngd] tha refiresdaton cm measurahly change soil hywlzulic
propertes over restoration timegcales. At a die on the igland
af Mani (Hawad'1, UEA ), we messmred infiliration cameity,
hydrephahicaty, and abundancs of prefemntial Aow charmek
im a defiorested gmsdand amd m an achacent assa whess adve
reforsifation has been gomg on fir Burten yeas. Compared
to the nearhy defiresed rangelnd, mean Heldsatirated
hyeranlic cemdnetivity in tha newly réstorad firas measmed
by 55 mfiltromeder fests was greater by a fcdor of 2.0
Hydrophobicity on an B-paint scale increased from average
catepary 6.0 o 6.9, A 4-pomt empincal cateportation of pre-
ferentiality in suhsurfce weting miterms moreased from
an averzga 13 in pmsdlands to 2.6 m the resionsd forest
All af these changes act to duinbuie mblirated water faster
amel desper, as approapriste for native plant needks. This stucdy
imchcates that wegetation restaration can lead to ecolydralog=
cally impartnt changés m gml hydranbe properhes aver
deacads] tmee scales, Chation: Pakims, K5, LR Nimmo, and
A O Meadewos (2002, Effects of rative forst msloration on sl
hivdmulic pmperties, Awaaki, Maoi, Howaiion klands, (reaplne
Rer, Lewr, 30, TOS40S, Sod: 00 002200 3GLOSN 120
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Assessing elfects ol native forest restoration on soil moisture
dyvnamics and potential aquifer recharge, Auwahi, Maui
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ABSTRACT

Undesmanding dhe rale of s cils e gl ng water flow doagh the umanrared sooe s orical o ws ewing the infleesce of vegetxion
om sodl modsre dyoamics and aguifer moasge. Becanse of fire, meroduced magulates amd lasdscape. level mvasion of nos-oacve
groes, bess than 1066 of omigimal dry fomss (- T0mm. prec peason ansally) sl exiss on leewasd Haleacali, Masi, Hawsatian
Ishzds. Nagve dry forest respomton af Auwabl b demoosmaed e poeotal for dmmatce revegaaton, allowing o wmigee
experimental compasisen of Eydmd ogic fumaion berween masof maored foms md adjscent graslmds. We bypotesizad dat even
relasive by recent fiooe st re siom Son can ass e recovery of impa wed Bvdnobogic S on, potenia ly i coreasing aguifer recharge. To
compame resoed forest amed gross b sies, we experimesally Eizaned and mesemed soll moksre and remperate with ssberiice
et mame st tiom o foer bocatiom s withintbe e dore s orea amd four within the gmsslasd eachwihia 25 2-5m plat. Compamd wid
gl amd areas, water i refomested s B mioved o depoh faster with bisger magrmsde chomges mwater coofent. The madias fimia=mal
velociey of water win geater by o factor of aboes 13 i the refomesed stes oom pored with the grom bmd sites. This mpid eramepeoes of
water to depds of 1 mor geaer sagg ews Domased potential aguifer mdhasge. Inpmved damaded rasion of bow vegetation amd soils
mfluence mdunge i coacial for wmderstanding e long-eon impacts of foes eaomton on aguifer recharge md wiker maoarces,
e ial by i m mmiods oo imnite d regi ome. Problished 2014 This srticle isa 18 Grovesment wosk omd s imibe pubilic domain imibe TS A
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Importance of Auwahi as site for
education, outreach, and meaningful
environmental
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