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ABSTRACT

During the 1970s, the first large-scale ice-penetrating radar
surveys were conducted over Antarctica and Greenland
through a collaboration between the Scott Polar Research
Institute at the University of Cambridge, the National Sci-
ence Foundation, and the Technical University of Denmark
[1]. This pioneering work represents the earliest available
large-scale measurements of the sub-surface conditions of
Earth’s two major ice sheets. In many cases, data collected as
part of this survey pre-dates other available data in the area
by decades. As we experience increasingly rapid changes in
Antarctica and Greenland, understanding the historical states
of these ice sheets takes on increased importance. Although
45-55 years is a short time in the evolution of continent-scale
ice sheets, this dataset is unique in that it represents direct
measurements over massive spatial scales. Unfortunately,
integration of this data into models has proven extremely dif-
ficult due to unique challenges in how the data was collected
and stored. We introduce our efforts to build digital tools for
this analog dataset to bring this data into the modern era and
make it accessible to researchers.

Index Terms— ice-penetrating radar, datasets, open sci-
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1. INTRODUCTION

The difficulty of working with analog data formats has dis-
couraged scientific usage of archival data since the availabil-
ity of large amounts of modern digital data with compara-
tively easy access and better curation of metadata. As a re-
sult, the more than 1000 rolls of optical film containing radar
data from Antarctica and Greenland collected primarily in the
1970s sat in archive, mostly unused, until it was re-scanned at
higher quality and publicly released in 2019 [2] (see [3] for
more details on this process).

Despite its public release, however, the difficulty of work-
ing with this data has continued to prevent widespread usage.
The dataset presents some unique challenges not common to
modern data: related data are stored completely separately
and must be tracked down across multiple rolls of film and

Fig. 1. Currently available historical radar data lines in (a)
Antarctica and (b) Greenland. The colorbar shows picked ice
thickness. Note that thickness data is from picking done con-
temporary with the dataset collection and has not yet been
reviewed. Radar data available without ice thickness infor-
mation is shown in gray.

scanned paper documents, relevant documents include hand-
written and typewritten notes which are difficult to automat-
ically convert to digital data without manual quality control,
and the data is geolocated using separately recorded data from
an inertial navigation system (as the survey was done before
the availability of GPS satellites).

In order to facilitate more widespread use of this valuable
data, we developed a website, available at https://www.
radarfilm.studio/, to provide easier access to the data
and to facilitate our efforts to provide manual quality control
of aspects of the dataset.

2. DATASET DESCRIPTION

The available dataset spans about a decade of survey flights
over Antarctica and Greenland by US-provided C-130 aircraft
through the previously-described collaborative effort. The
currently available data coverage is shown in Figure 1.

The radar was a coherent, chirped system operating with
two channels centered at 60 MHz and 300 MHz [4, 1, 5]. Data
from each channel was processed using an analog implemen-
tation of pulse compression. The resulting data was rastered
onto 35 mm optical film using modified cathode ray tube dis-
plays. Three distinct representations of this pulse compressed
data could be stored (see Figure 2 simultaneously, however




