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Hanalei Watershed

• Hanalei River designated as an American 
Heritage River in 1998

• An EPA-funded Watershed Initiative Grant 
was funded in 2002, also including Wai’oli, 
Waipa, and Waikoko streams

• Partners include USFW, NRCS, USGS, 
Univ. of Hawaii, State and County 
agencies, and private organizations



http://www.hanaleiwatershedhui.org/
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Regional Stream Buffers Research

Researchers from the University of 
Nevada and UC-Davis are testing the 
effectiveness of several management 
practices, including stream buffers and 
sedimentation ponds, with respect to 
microbial loading.

Research Plots at Sierra Foothills, California



C. Parvum oocyst, 5-6 micron sphere

Microbial pollutants of 
concern in California

Pathogens
• Cryptosporidium parvum, Giardia, 

pathogenic E. coli

Indicator Bacteria

• Fecal coliforms, generic E. coli
• Intended to be a cheap, easy test for 

possible presence of pathogens.

Bacteria, 2-5 micron long X 0.5-1.5 wide(Ken Tate, UC Davis)



Stream Buffer Research in Hawaii

In Waipa, a grazed tropical watershed, 
University of Hawaii researchers have 
begun evaluating riparian hydrology 
and the effectiveness of buffer strips in 
preventing microbial and nutrient 
contamination of streams.

Mark Walker (Nevada) and Rob 
Atwill & Ken Tate (California) 
assist scientists in Hawaii to plan 
stream buffer research in Waipa, 
in March 2004



Waipā Watershed

Waipa Stream mouth Ocean-side

Mid-valley pasture Up-stream



Waipā Riparian Research

• Riparian Vegetation
Ground and canopy cover, species composition, 
basal area of woody spp.

• Riparian Soils
Infiltration, nutrient content, microbial (E. coli and 
Enterococcus), lysimeters

• In-stream Water Quality
Streamflow, temperature, turbidity, DO, EC, 
salinity, Enterococcus

• Climate data
2 weather stations, rain gauges



Streambank along Waipā Stream



Waipā Watershed

Location of research plots

KEY:

Water Quality Meter (YSI)

Weather Station

Digital Stream Temp. Gauge



Hau BushCattle Pasture

Guava – OhiaMango – Java Plum



Basal Area (cm sq./4 plots)

Section

D. Guava and Ohia

C. Mango Java Plum

B. Hau Bush

A. Cattle Pasture
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Species

Mangifera indica
Metrosideros polymorpha**
Pandanus tectorius*
Psidium cattleianum
Psidium guajava
Snag
Syzigium cumini

Aleurites moluccana
Cecropia obtusifolia
Chrysophyllum oliviforme
Cordyline fruticosa

Total Basal Area for Species per Section 

** = Endemic
* = Native



Percent Total Canopy Cover

Distance Upstream from Mouth

P. 4359 m
O. 4324 m
N. 3629 m
M. 3534 m
L. 3131 m
K. 2945 m
J. 2433 m
I. 1948 m
H. 971 m
G. 790 m
F. 757 m
E. 615 m
D. 262 m
C. 234 m
B. 93 m
A. 33 m

100806040200

Species

Clidemia hirta
Cordyline fruticosa
Dicranopteris linearis*
Erechtites valerianifolia
Freycinetia arborea*
Grevillea banksii
Hibiscus tiliaceus*
Mangifera indica
Metrosideros polymorpha*
Nephrolepis multiflora

Aleurites moluccana

Pandanus tectorius*
Picture 129
Picture 134-136
Psidium cattleianum
Psidium guajava
Psychotria spp.
Sample 3
Sky
Syzigium cumini

Ardisia spp.
Cecropia obtusifolia
Chrysophyllum oliviforme

Total Canopy Cover with Increasing Elevation

* = Native 
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Meters Upstream



Percent Sward

Meters Upstream

D. 262 m

C. 234 m

B. 93 m

A. 33 m

403020100

Ground Cover

Christella dentata
Commelina diffusa
Cuphea carthenegensis
Desmodium incanum
Leaf litter
Mimosa pudica
Oplismenus hirtellus
Paspalum conjugatum
Picture 82-83
Pycreus polystachyos

Asclepias physocarpa

Rock
Root
Sacciolepis indica
Star of Bethlehem
Unknown
Woody debris

Bare ground
Brachiaria mutica
Chamaesyce hypericifolia

Percent Sward of Cattle Pasture Ground Cover 



Mean of Percent Sward

Meters Upstream

D. 4359 m

C. 4324 m

B. 3629 m

A. 3534 m

403020100

Ground Cover

Cyclosorus interruptus
Erechtites valerianifolia
Freycinetia arborea**
Lauae mauokana**
Leaf litter
Mariscus meyenianus
Metrosideros polymorpha**
Moss
Nephrolepis multiflora
Oplismenus hirtellus

Ageratum conyzoides

Paspalum conjugatum
Phelypteris cyanatheoides
Phymatosorus scolpendria
Psidium cattleianum
Rock
Rock covered in moss
Rubus rosifolius
Woody debris
Zingiber zerumbet

Bare ground
Christella dentata
Clidemia hirta

Percent Sward for Upper Elevation Ground Cover

** = Endemic



Shampoo ginger (Zingiber zerumbet)

Trumpet Tree (Cecropia obtusifolia)

`Ie `Ie (Freycinetia arborea)
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DO (mg/L) 

G. Guava/Ohia

F. Kolopua tributary

E. Mango/Java plum

D. Kapalikea tributary

C. Hau bush

B. Pasture drainage ditch

A. Waipa bridge

9876543210

Dissolved Oxygen in Waipa Stream on July 11 2004



Turbidity (NTU)

SITE DATE

G. Guava/Ohia

F. Kolopua tributary

E. Mango/Java plum

D. Kapalikea tributary

C. Hau bush

B. Pasture drainage ditch

A. Waipa bridge

July 17 2004
July 11 2004

July 17 2004
July 11 2004

July 17 2004
July 11 2004

July 17 2004
July 11 2004

July 17 2004
July 11 2004

July 17 2004
July 11 2004

July 17 2004
July 11 2004

543210

Waipa Stream Turbidity at Increasing Elevations



Enterococcus Concentrations in Waipa stream

0 100 200 300 400 500 600 700 800 900

Waipa bridge

End of Cattle pasture
drainage ditch

End of Hau bush on Waipa
main stem

End of Mango/Java plum on
main stem

End of Guava/Ohia on main
stem

In
cr

ea
si

ng
 E

le
va

tio
n 

MPN/100 ml

Geometric Mean for July 23 2004

Geometric Mean for July 9 2004
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Confluence of Kolopua tributary with main stem
Confluence of Kapalikea tributary with main stem

Enterococcus Concentrations for Tributaries of Waipa Stream



Conclusions
• Alien species are prevalent along Waipā stream

• 1-2 dominant woody species characterize each 
vegetation type

• Diversity of plant species increases with elevation

• Water transport is primarily via subsurface flow, 
with minor surface runoff

• Woody riparian species stabilize stream banks 
and maintain lower stream temperatures



Future Research & Management
• Expanded research on Waipā plants, 

water quality, hydrology, and soils
• Manage riparian buffer zones to 

decrease contamination to Waipā
stream and Hanalei Bay

• Consider rotational grazing and fencing 
• Native riparian ecosystem restoration
• Establish Waipā as a major educational 

watershed for Hawaii
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Pasture Area at Waipā





Flooded pasture at Waipa, 2 Feb 2005
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