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Hawaii’s Water Supply is at Risk              	
  	
  
–  Long-term decline in rainfall 

and streamflows 
–  Hotter temperatures and more 

drought 
–  Half  of  Hawaii’s native forests 

lost 

 
Solution 
–  Native forests can increase water 

capture by up to 50% over 
rainfall by collecting cloudwater 
and reducing erosion 

`ohia – to gather 





•  DLNR’s Goal 
–  Double acreage protected in next 10 years 
–  Requires investment of  approximately $11 million per year 
–  Fund approximately 150 FTE natural resource careers 
–  This level of  effort, or more, needed in perpetuity to stabilize 

Hawaii’s water source 

 
 

   Action Plan 



State Legislative Funding 
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South Slope of Molokai, November 2001 
Photo: USGS 



Before and after pig removal, Pu`u Maka`ala Natural Area Reserve 
Photo: T. Rubenstein 









Invasive	
  Species	
  Control	
  by	
  
Hawaii’s	
  Watershed	
  Partnerships	
  



11	
  Voluntary	
  public-­‐private	
  associa4ons	
  
•  Every	
  major	
  mountain	
  top	
  
•  2	
  million	
  acres	
  statewide	
  
•  70	
  Landowning	
  partners	
  



Focus:	
  Control	
  of	
  Established	
  Pests	
  
	
  
Assist	
  with:	
  

•  Surveys	
  
•  Early	
  detec4on	
  
•  Rapid	
  response	
  

	
  



Eradica;on	
  of	
  Incipients-­‐	
  
Goats	
  in	
  Waimanalo	
  



Eradica;on	
  of	
  Incipients-­‐	
  
Goats	
  in	
  Kualoa	
  



	
  
Eradica4on	
  of	
  Incipients-­‐	
  Axis	
  
Deer	
  on	
  Big	
  Island	
  
	
  



Tibouchina	
  on	
  Oahu	
  
	
  

	
  
	
  

 

 

 

	
  



Pampas	
  grass	
  on	
  Oahu	
  and	
  Maui	
  



Regional	
  Containment	
  
Gorse	
  

	
  
	
  

	
  

 



Regional	
  Containment	
  
Miconia	
  



Protect	
  High	
  Value	
  Areas	
  
Step	
  1	
  FENCING	
  
Step	
  2	
  Remove	
  Invasive	
  Animals	
  
Step	
  3	
  Control	
  Habitat	
  Modifying	
  Weeds	
  
	
  



Non-­‐na;ve	
  Hooved	
  Mammals	
  
Pig,	
  goat,	
  deer,	
  caHle,	
  sheep,	
  mouflon	
  







Ungulates	
  Dispatched	
  by	
  Year	
  WMMWP	
  Wide	
  

Year	
   Management	
  Units	
   	
  	
   	
  	
   Totals/Year	
  

	
  	
  
Hanaul

a	
  
Hahakea/	
  
Wahikuli	
   Kapunakea	
   Panaewa	
  

Mauna	
  
Alani	
   Waihe'e	
  	
   Eke	
   Kapilau	
   Waikapu	
  

Hono
kowai	
   Waiehu	
   Helu	
  

Uku-­‐	
  
mehame	
   	
  	
  

1992-­‐2000	
   77	
   -­‐	
   170	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   247	
  

2001	
   47	
   41	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   88	
  
2002	
   18	
   43	
   11	
   1	
   0	
   0	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   73	
  
2003	
   14	
   50	
   36	
   0	
   2	
   1	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   103	
  
2004	
   4	
   61	
   5	
   1	
   0	
   0	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   71	
  
	
  2005	
   4	
   15	
   4	
   0	
   0	
   0	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   23	
  
2006	
   5	
   51	
   15	
   0	
   1	
   0	
   0	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   72	
  
2007	
   1	
   68	
   10	
   0	
   0	
   0	
   1	
   2	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   -­‐	
   82	
  
2008	
   0	
   26	
   7	
   0	
   4	
   0	
   0	
   8	
   0	
   0	
   -­‐	
   -­‐	
   -­‐	
   45	
  
2009	
   0	
   8	
   16	
   0	
   4	
   0	
   0	
   21	
   0	
   0	
   4	
   -­‐	
   -­‐	
   53	
  
2010	
   0	
   20	
   10	
   0	
   0	
   0	
   0	
   5	
   0	
   3	
   5	
   0	
   -­‐	
   43	
  
2011	
   5	
   4	
   4	
   6	
   0	
   0	
   0	
   7	
   0	
   2	
   2	
   1	
   -­‐	
   31	
  

Totals	
  
Per	
  unit	
   98	
   387	
   288	
   18	
   11	
   1	
   1	
   48	
   0	
   5	
   12	
   1	
   1500	
   2354	
  



Average % Ungulate Disturbance for WMMWP Transects 
Transect # stations Sign FY04 FY05 FY06 FY07 FY08 FY09 FY10 FY11 
Wahikuli 54 New 0.38 0.80 2.76 4.54 2.31 2.43 0.00 0.00 
  Old 6.76 7.96 8.17 1.04 0.04 0.00 
Kahoma 78 New 0.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
    Old 0.00 0.64 0.00 0.00 0.00 0.00 
Panaewa 94 New 0.18 1.43 0.00 0.00 0.00 0.00 0.00 0.00 
  Old 0.35 0.00 0.00 0.00 0.00 0.00 
Helu 42 New               0.00 
    Old               4.10 
Hanaula 76 New 0.23 0.62 0.01 0.00 0.00 0.00 0.00 0.00 
  Old 0.12 0.08 0.13 0.03 0.01 0.00 
Kapilau 37 New         11.78 0.62 0.00 0.03 
    Old         19.38 5.14 0.14 0.22 
Puu Kane 42 New             0.00 0.00 
  Old 0.00 0.00 
Wai 1 42 New             0.05 0.00 
    Old             1.64 0.00 
Wai 2 48 New             0.00 0.00 
  Old 0.58 0.04 
Wai 3 50 New             0.16 0.52 
    Old             4.22 1.28 
Keahialoa 20 New             0.00 0.00 
  Old 0.00 0.00 
Mauna Alani 33 New             0.24 0.00 
    Old             0.00 0.00 
Keahikauo 22 New 3.39 3.57 	
   0.00 0.00 0.00 0.00 

  (prev. 28) Old     0.00 0.00 0.00 0.00 



•  Heavy	
  	
  	
  	
  	
  	
  	
  	
  Li)le	
  to	
  Moderate	
  	
  	
  	
  	
  	
  	
  Ungulate	
  Free	
  

1999	
   2012	
  



Established	
  Weeds	
  
Controlled	
  by	
  Watershed	
  Partnerships	
  

	
  
Himalayan	
  Ginger	
  
Strawberry	
  Guava	
  
Australian	
  Tree	
  Fern	
  

Miconia	
  
Manuka	
  

Angiopeteris	
  evecta	
  
Silk	
  oak	
  
Pine	
  

Bocconia	
  
Fountain	
  Grass	
  

Rauvolfia	
  vomitoria	
  
Cape	
  Ivy	
  

Banana	
  poka	
  



Psidium cattleianum (Strawberry Guava) invading 
a forest in West Maui.  

	
  



Step	
  	
  
	
  	
  	
  1	
  

Step	
  
	
  	
  	
  2	
  

Step	
  
	
  	
  	
  3	
  

Step	
  	
  
	
  	
  4	
  



	
  
Forward	
  
Looking	
  
Infrared	
  
(FLIR)	
  



Thermal	
  
Survey	
  

Game	
  
Camera	
  



Game camera picture of the last known goats in the Alaka‘i.  These goats were later dispatched.   



Reviewing the most recent game-cam photos during breakfast at the weatherport 



TRAPS- 
In-line trap deployed along the Alaka‘i fence. 



Control and or Eliminate Invasive Species-Hunt/Weed  
Sweeps 



High Resolution Aerial Imagery 
 
Leptospermum scoparium (Manuka) 

 



Helicopter	
  S;nger	
  



Experimental	
  Herbicide	
  Ballis=c	
  	
  
Technology	
  =	
  HBT	
  
	
  
Working	
  with	
  	
  
Dr.	
  James	
  Leary,	
  	
  CTAHR	
  







Integrated	
  Pest	
  Management	
  

Strawberry	
  Guava-­‐	
  	
  

•  Rear	
  and	
  establish	
  
popula;ons	
  of	
  
Tectococcus	
  
ovatus	
  (leaf	
  galling	
  
scale	
  insect)	
  



Integrated	
  Pest	
  Management	
  

Himalayan	
  Ginger	
  
•  Host	
  range	
  tes;ng	
  of	
  a	
  number	
  of	
  highly	
  
promising	
  natural	
  enemies	
  	
  

•  Build	
  up	
  exis;ng	
  cultures	
  of	
  2	
  priori;zed	
  
species	
  	
  

•  Con;nue	
  and	
  complete	
  host	
  range	
  tes;ng	
  	
  
•  Con;nue	
  to	
  catalogue	
  and	
  iden;fy	
  other	
  
promising	
  agents.	
  	
  

	
  



Integrated	
  Pest	
  Management	
  
Miconia	
  
	
  
•  Evaluate	
  a	
  buHerlfy,	
  fruit	
  weevil	
  and	
  fruit	
  galling	
  
wasp.	
  	
  

•  Maintain	
  in	
  quaran;ne,	
  a	
  miconia	
  stem	
  weevil	
  	
  
and	
  flea	
  beetle	
  for	
  Tibouchina	
  and	
  related	
  
melastomes	
  

•  A	
  post-­‐doctoral	
  researcher	
  will	
  facilitate	
  
evalua;on	
  of	
  a	
  shoot-­‐galling	
  nematode	
  for	
  
clidemia	
  and	
  miconia	
  by	
  HDOA	
  and	
  interna;onal	
  
partners.	
  	
  

	
  



Integrated	
  Pest	
  Management	
  

Rubus	
  ellip=cus	
  
•  Evaluate	
  specificity	
  of	
  poten;al	
  fungal	
  and	
  
insect	
  agents	
  in	
  quaran;ne	
  

•  Risk	
  assessment	
  
•  Applica;on	
  for	
  field	
  release	
  
	
  



Restora;on	
  	
  




	DOFAW-1
	DOFAW-2

