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Summary
Ohia (Metrosideros polymorpha) on the islands of Hawaii was recently noticed to

develop clear annual growth rings. Research is proposed to collect samples of ohia, with
the intent to explore its potential for dendrochronological studies. In light of the high
rainfall variability in Hawaii and the likely sensitivity of Ohia to prolonged droughts,
tree-ring chronologies from Hawaii will potentially provide important information about
regional moisture change over the past few centuries. Such extended information will
shed light on the understanding of long-term ENSO and PDO effects in this tropical
Pacific region, given their strong influence on Hawaiian rainfall at inter-annual and inter-
decadal time scales.

The proposed research
The tropical Pacific is a key area that modulates global climate through its links to the

El Niño-Southern Oscillation (ENSO) and Pacific Decadal Oscillation (PDO) cycles
(Trenberth and Hurrell, 1994; Allan et al., 1996). Tremendous efforts have been made to
investigate tropical Pacific ocean and climate dynamics, so as to improve the
understanding of ENSO and PDO variability for the purpose of climate forecasting.
However, a great impediment in this regard is the general lack of long-term historical or
observational records over this vast region. Paleoclimate reconstructions based on corals
are very limited in this region as well (Fig. 1).

Tree-rings are a valuable source for high-resolution past climate reconstructions,
given they are annually resolved and can be exactly dated, and are highly sensitive to
climate at many locations (Fritts, 1976). Hundreds of tree-ring chronologies have been
developed in mid- to high-latitudes for studying past climate change on different scales
(Fig. 1). However, relatively few tree-ring chronologies have been developed in tropical
regions, simply because most tree species in tropics do not form clear growth rings.
Recently, a few tree species growing at high altitudes of tropics are shown to have annual
rings, and great progress has been made in dendrochronological studies in Southeast Asia
and portions of Africa and South America (e.g., Therrell et al., 2004; D’Arrigo et al.,
2006; Therrell et al., 2006; Buckley et al., 2007). Yet, there have been no published tree-
ring records from the Hawaiian Islands, a region directly within the tropical Pacific
Ocean. This project proposes to collect tree-ring samples of Ohia on the Big Island of
Hawaii, with the intent to develop tree-ring chronologies from it for the reconstruction of
long-term climate variability in this Pacific region.


