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“Hawai’i’s tragic dismemberment…” W. Gagne 









• fire  
• non-native ungulates 

• non-native plant species 
• non-native rodents 







Auwahi dry forest 



 Rock photo 



 
 
 



 exclude ungulates 
 eliminate non-native kikuyu grass (Cenchrus 

clandestinus) with selective herbicide applications 
 closely plant seedlings of native shrub (primarily 

Dodonaea) interspersed with native tree seedlings 
 trim/thin nurse plant matrix to allow successional 

overgrowth of outplanted and naturally establishing 
native trees 
 



unrestored Auwahi relict dry forest, south Haleakalā, Maui island 
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By 2012, seven rare dry forest tree species, Charpentiera obovata, Nothocestrum 
latifolium, Ochrosia haleakalae, Pleomele auwahiensis, Santalum ellipticum, S. 
haleakalae, and Streblus pendulinus, had established seedlings and/or saplings 
within the restoration site, notable because natural reproduction is largely 
lacking elsewhere.  



























 

 
 
 
 

 

  







Depth 
of 

sensors 

Forest 
average 
velocity 

(cm/min) 

Grassland 
average 
velocity 

(cm/min) 

P-value 
comparing 

average 
velocity  

Forest 
average 
percent 
water 

content 
increase 

Grassland 
average 

percent water 
content 
increase 

P-value 
comparing 

percent water 
content 
increase 

0-50 cm 6.7 (n=32) 4.7 (n=48) 0.239 0.096 (n=22) 0.054 (n=47) 0.23 

50-75 cm  10.6 (n=22) 8.2 (n=22) 0.533 0.44 (n=12) 0.10 (n=11) 0.161 

75-100 
cm  

15.8 (n=26) 0.9 (n=14) 0.00012*** 0.11 (n=13) 0.025 (n=4) 0.002** 

Table2.  Average velocity and percent water content increase in forest and grassland plots comparing sensors less than 
50 cm, 50 to75cm, and greater than 75 cm depths  P-values are calculated from 2-sample t-tests, assuming unequal 
variance.  

** indicates p-value significant at 99% confidence level 
 *** indicates p-value significant at 99.9% confidence level 

Reforestation projects such as Auwahi can have highly significant ecohydrologic effects, such as 
promoting more rapid deep movement of water and potentially increasing the amount of soil water 
available for recharge.  
 
Perkins, K. S., J. R. Nimmo, A. C. Medeiros , D.J. Szutu, and E.I. von Allmen. 2014. Assessing effects of 
native reforestation on soil moisture dynamics and potential aquifer recharge, Auwahi, Maui.  
 



Forest soils remain cooler especially in the rooting zone of most plants 
from 20-40 cm 

forest plot grassland 
plot 











 What were the primary detected hydrological 
differences between non-native grasslands and 16-year 
old restored native forest at Auwahi, Maui? 
 

 1. water travels more efficiently in restored areas 
(infiltrates more quickly, to greater depth, and at 
greater volumes given equal inputs) 
 

 2. soils of restored forest remain generally cooler but 
especially during periods of intense solar radiation 
 

Perkins, K. S., J. R. Nimmo, A. C. Medeiros , D.J. Szutu, and E.I. von 
Allmen. 2014. Assessing effects of native reforestation on soil moisture 
dynamics and potential aquifer recharge, Auwahi, Maui.  



“Data and observations from this study along with inferences from other studies 
suggest that reforestation projects similar to those ongoing at Auwahi can have 
highly significant ecohydrologic effects, such as promoting more rapid deep 
movement of water and potentially increasing the amount of soil water available 
for recharge.” 
     Perkins et al 2014 
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