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The Hawaillan Footprint in Native Ecosystems
a sustainable presence forged in a rich, but finite archipelago
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ABSTRACT

Intensive agricultural systems interact strongly and reciprocally with features of the lands they occupy,
and with features of the societies that they support. We modeled the distribution of two forms of pre

European contact intensive agnculture - imigated pondhelds and rain-fed dryland systems - across the
Hawaiian archipelago using a GIS approach based on climate, hydrology, topography, substrate age, and
soil fertility. Model results closely match the archaeological evidence in defined locations. On a broader
scale, we calculate that the youngest island, Hawai'i, could have supported 572 km? of intensive agri

culture, 97% as rain-fed drvland field systems, while Kaua'i, the oldest island, could have supported
58 km?, all as irrigated wetland systems. Irrigated systems have higher, more reliable vields and lower
labor reguirements than rain-fed dryland systems, so the total potential vield from Kaua'i ( ~49k metnc
tons) was almost half that of Hawai'i ( ~97k metric tons), although Kaua'i systems required only ~0.05 of
the agricultural labor { ~ 8400 workers, versus ~ 165,000 on Hawar't) to produce the crops. We conclude
that environmental constraints to intensive agniculture across the archipelago created asymmetnc
nroduction efficiencies. and therefore varvine notentials for acncultural surnlus. The imnlications bhoth



REQUIREMENTS FOR AGRICULTURE

= WET (kalo):
Gentle slope
Sufficient water
Low elevation

Mid-mesic settings
Sufficient soil fertility
Younger substrate age




A: Wainiha, Kaua'i

B: Halawa, Moloka'i
C. Wailau, Moloka'i
D. Waimea, Hawal'i

E. Kalaupapa, Moloka'i

and indicate
model predictions.

Light blue indicates
archeological
complexes.




NA WAHI ‘EA'E O O'AHU
Other Sites of O'ahu
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KA WAO KANAKA O O‘AHU

The Human Footprint on O'ahu
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Ecosystem Original extent Footprint Percent
Type (acres) (acres) Affected
Wetlands 12,712 7,914  62.3%

Lowland Dry 0
Forest & Shrubland 122’ 505 281253 23-1A)

Lowland Dry 0
Shrubland & Grassland 39’ 660 41752 12.0 /0

Lowland Mesic 0
Forest & Shrubland 1251863 11/ 500 91A)

Lowland Wet 63,553 942 15%

Forest & Shrubland

All told, 14.1% of the native landscape of O'ahu
was displaced by the Hawaiian footprint.
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MAUI A KAMA

Ka‘anapali i il
Na Hono a ‘o Pi‘ilani

Hamakua Hamakua
poko loa
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11%
Hawaiian
Footprint

>52,000 acres

Kipahulu
Kaupo

Honua‘ula Kahikinui




MOLOKA‘I NUI A HINA

Ka Pule O‘o o Lanikaula

Ko‘olau Halawa

Kaluako'i

8.4%
Hawaiian
Footprint

~14,000 acres




Ko‘olau

LANA‘l A KA‘ULULA‘AU
Kd i ke ‘ehu o ke kai

13.6%

giedieel KAHO‘OLAWE
Footprint

~12,900 acres KOHEMALAMALAMA

Ke kino o Kanaloa

Honua‘ula
14.3%
Hawaiian
Footprint

>1800 acres




KAUA‘l O MANOKALANIPO

Hemolele i ka malie Halele‘a

\WENVE)
12. 5% Na Pali

Hawaiian

Footprint

>5,800 acres

Waimea

Hanapepe . Nawiliwil

11.1%

NIIHAU O KAHELELANI Hawaiian

Pa i ka Inuwai Footprint
~39,400 acres




Kohala ‘Akau

Kohala Hema

Kona ‘Akau

Kona Hema

HAWAI‘l NUI KUAULI

Ka Moku o Keawe
2EIMELCE

7.8%
Hawaiian
Footprint

>202,000 acres




m Footprint (Ac) Est. Population

Hawai‘i 202,000 53.0 265,000
O‘ahu 53,400 14.0 70,000
Maui 52,000 13.6 68,000

Kaua‘i 39,400 10.3 51,500

Moloka‘i 14,000 3.7 18,500
Lana’i 12,900 3.4 17,000
Ni‘ihau 5800 1.5 7,500
Kaho‘olawe 1,800 0.5 2,500




14.1%
Hawaiian
Footprint

>53,400 acres




LOWLAND MESIC
94% lost

83%
Modern
Footprint

>317,100 acres

LOWLAND DRY
99% lost

LOSS OF ECOSYSTEMS
IN THE LAST 230 YEARS

WETLANDS
85% lost

LOWLAND WET
32% lost




MAUI A KAMA

Ka‘anapali _ (e
Na Hono a‘o Pi‘ilani

Hamakua Hamakvua
poko loa
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ELEILGE

11% G ELTIT
Hawaiian Kaupo

Footprint Honua‘ula Kahikinui
>52,000 acres




MAUI A KAMA

Ka‘anapali _ (e
Na Hono a‘o Pi‘ilani

Hamakua Hamakvua
poko loa

\WEN

ELEILGE

70% Kipahulu
Modern Kaupo

Footprint Honua‘ula Kahikinui
>326,300 acres




MOLOKA‘I NUI A HINA

Ka Pule O‘o o Lanikaula

Ko‘olau Halawa

Kaluako'i

8.4%
Hawaiian
Footprint

~14,000 acres




MOLOKA‘I NUI A HINA

Ka Pule O‘o o Lanikaula

Ko‘olau Halawa

Kaluako'i

84%

Hawaliian

Footprint

~139,690 acres




Ko‘olau

LANA‘l A KA‘ULULA‘AU
Kd i ke ‘ehu o ke kai

13.6%

giedieel KAHO‘OLAWE
Footprint

~12,900 acres KOHEMALAMALAMA

Ke kino o Kanaloa

Honua‘ula

14.3%

Hawaliian

Footprint

>1800 acres




78%
Modern
Footprint

~70,850 acres

Ko‘olau

LANA‘l A KA‘ULULA‘AU
Kd i ke ‘ehu o ke kai

KAHO‘OLAWE
KOHEMALAMALAMA

Ke kino o Kanaloa

Honua‘ula

83%
Modern
Footprint

>22,300 acres




KAUA‘l O MANOKALANIPO

Hemolele i ka malie Halele‘a

WEIIVE
12. 5% Na Pali

Hawaiian

Footprint

>5,800 acres

Waimea

Hanapepe . Nawiliwil

11.1%

NIlHAU O KAHELELANI flawaiian

Pa i ka Inuwai Footprint
~39,400 acres




KAUA‘l O MANOKALANIPO

Hemolele i ka malie

96_4% Na Pali
Modern
Footprint

~44,,730 acres

Halele‘a ]
\WEIIVE)

Waimea

Hanapepe . Nawiliwil

72.1%

NI‘IHAU O KAHELELANI Modern

Pa i ka Inuwai Footprint
~243,500 acres




Kohala ‘Akau

Kohala Hema

Kona ‘Akau

Kona Hema

HAWAI‘l NUI KUAULI

Ka Moku o Keawe
2EIMELCE

7.8%
Hawaiian
Footprint

>202,000 acres




HAWAI‘l NUI KUAULI

] Ka Moku o Keawe
Kohala ‘Akau Hamakua

Kohala Hema

Kona ‘Akau

Kona Hema

41%
Modern

Footprint

1,060,000 acres



















Closing Thoughts

<10% Pre-contact Hawaiian Footprint
> 50% Modern Footprint
We must reverse this trend

Formore information:

Visit OHA's: kipukadatabase.com/apps/footprint
Email TNC: hawaii@tnc.org
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