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Although its more recently active 
neighbor, Kilauea, has an extensive 
network of GPS stations, the cover-
age for Mauna Loa, Earth’s largest 
volcano, has been relatively sparse. 
In response to the onset of recent 
Mauna Loa reinfl ation, we have in-
stalled 11 additional continuous GPS 
(CGPS) receivers to provide denser 
coverage of the summit region and 
two fl anking rift zones. Th is network 
should image future volcanic events 
on Mauna Loa and give new insights 
into structural and dynamic controls. 
Additionally, we have implemented 
a near real-time processing approach 
using the PAGES GPS software 
so that deformation events can be 
quickly identifi ed for more detailed 
investigation. Preliminary solutions 
from this processing stream suggest 
that atmospheric heterogeneities 
present the most signifi cant source of 
errors that must be assessed and miti-
gated in order to resolve the subtle or 
transient details of these events.
We analyze InSAR and GPS data 
collected over Mauna Loa’s sum-
mit and rift zones to explore recent 
magmatic-tectonic deformation of 
the volcano. Th e InSAR data include 
RADARSAT and ENVISAT images 
that together comprise 77 scenes and 
149 interferograms from mid-1999 
to mid-2006. Th e GPS data include 
periodic survey measurements and a 
network of continuous stations that 
has grown to more than 20 instru-
ments over the past several years. In 
general, the InSAR and CGPS data 
agree well. Stacks of individual in-
terferograms are dominated by large 
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Figure 1. Continuous GPS data from Kilauea 
network. (A) Location map with study area shown 
by grey box. ML, Mauna Loa volcano; MK, Mauna 
Kea volcano; K, Kilauea volcano; HS, Hilina 
slump. SWRZ and ERZ are northward limits of 
the HS-bounding south-west and east Kilauea rift 
zones. White boxes are GPS stations shown in 
panels C-F. (B) Average yearly velocities (grey ar-
rows) from GPS stations (red text) for 1997-2005, 
ellipses indicate 2σ errors. White dots are seismicity 
from the HVO catalog archived at the Northern 
California Earthquake Data Center for the same 
time period. Only those earthquakes occurring in 
the HS volume and at depths less than 20km are 
shown. Inverted white triangle is the rain gauge 
site at National Park service headquarters. (C) HP 
indicates the position of the Hilina Pali scarp. (C-F) 
Slow earthquake displacements for 20 Sept, 1998 
(C); 9 Nov. 2000 (D); 16 Dec. 2002 (E); and 26 
Jan. 2005 (F). B.A. Brooks et al. / Earth and Plan-
etary Science Letters 246 (2006) 207-216.

(cm scale) motions associated with 
recent (2002 to present) infl ation of 
Mauna Loa’s summit region. Our re-
sults also detect a 9×15 km region of 
~0.5 cm/yr line-of-sight lengthening 
(apparent subsidence) along Mauna 
Loa’s Southwest Rift Zone (SWRZ). 
Th e feature is present in all interfero-
grams, including those that span time 
periods prior to the initiation of sum-
mit infl ation. We explore hypotheses 
to explain this anomaly including: 
a) persistent atmospheric artifacts, 
b) deep-seated SWRZ opening, c) 
fl ank mobility related to SE-directed 
translation above a decollement, 
or d) a combination of deep-seated 
SWRZ opening and fl ank mobility, 
similar to the mechanism invoked 
to explain deformation of the south 
fl ank of neighboring Kilauea volcano. 
Although atmospheric water vapor 
anomalies are certainly very large in 
the region, the type of closed-con-
toured feature observed in the InSAR 
data is not reproduced by our analysis 
of high-resolution weather models 
from the region, and we are led to 
favor a volcano-tectonic explanation 

for the subsidence.
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