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Observations acquired from space con-
tribute significantly to scientific understand-
ing of the Earth’s atmosphere. The atmo-
sphere alters electromagnetic radiation, 
propagating through it in such a way that 
atmospheric properties can be gleaned from 
the interaction. Observations are broadly 
characterized into “active” and “passive” 
types, according to the source of the radiant 
energy.

Whereas passive techniques use natu-
ral emission sources, active techniques use 
human-made sources such as a radar trans-
mission. NASA has recently increased its uti-
lization of an active form of remote sensing 
for which the signals are provided “oppor-
tunistically” from non-NASA sources. In par-
ticular, signals transmitted by GPS satellites 
and related constellations of navigation sat-
ellites such as Russia’s Global Navigation Sat-
ellite System (GLONASS) and the European 
Union’s Galileo constellation are emerging 
as powerful tools for advancing Earth system 
science (see Anthes [2011] and references 
therein). Each of these programs is a Global 
Navigation Satellite System (GNSS), with the 
potential to provide worldwide coverage of 
atmospheric phenomena if the signals can 
be harnessed appropriately.

GNSS Radio Occultation Remote Sensing

GNSS receivers are typically used for navi-
gation but, with careful modification, can 
also act as an atmospheric sensor. Funda-
mentally, a GNSS receiver measures the time 
it takes signals to travel from the transmit-
ting satellite to the receiver, which could be 
on the ground or in orbit. That travel time 
is affected by the density of the air and the 
amount of moisture within it—more mois-
ture or higher density lengthens transmis-
sion time.

Placing GNSS receivers in low-Earth 
orbit creates a favorable geometry known 
as radio occultation (RO) when the receiv-
ers hide behind Earth’s atmospheric halo 
(limb) as viewed from the transmitters. 
Studying these distortions and travel times 
gives scientists an accurate and precise pic-
ture of the atmosphere’s temperature from 
an altitude of 5 kilometers up to strato-
spheric altitudes and its water vapor below 
5 kilometers in altitude. Tracking these vol-
umes of signals through time shows how 
water vapor circulates around the planet 
and how temperatures gradually change 
over time.

GNSS provides valuable climate data 
because the raw observable is based on 
precise timing of the GNSS signal. The 

measurements are directly tied to the Inter-
national System of Units’s definition of the 
second, which has extremely stable long-
term properties.

The proposal to use GNSS signals as a 
source for Earth measurements appeared 
in the late 1980s at NASA and elsewhere 
[Yunck et al., 2000]. Early proponents antici-
pated climate measurements and weather 
forecasting as useful applications for such 
signals.

NASA and the Jet Propulsion Laboratory 
developed the first RO receiver for atmo-
spheric retrievals deployed on the GPS Mete-
orological Satellite (GPS/MET) in 1995, a 
collaboration between the University Cor-
poration for Atmospheric Research, NASA, 
the University of Arizona, and the National 
Science Foundation. Since that time,  NASA- 
 designed instruments have been deployed 
on several research satellites (see Table 1).

The relative ease of accommodation and 
robust calibration for GNSS radio occulta-
tion have enabled productive missions with 
modest systems engineering and accommo-
dation costs. RO instruments not developed 
by NASA have been deployed as well (see 
Table 1, next page).

GNSS RO Compared With Other Techniques

GNSS RO retrievals provide altitude-
registered vertical profiles of temperature 
and pressure in the middle to upper tropo-
sphere and stratosphere and humidity pro-
files below the midtroposphere. Because 
the received signals are coherent, the limb-
viewing geometry of GNSS RO retrievals cap-
tures subkilometer vertical structures over 
a wide range of altitudes from the surface 
to the midstratosphere. This subkilometer 
scale is higher vertical resolution than avail-
able from  downward-  facing passive remote 
sensing instruments that acquire spectra 
in the infrared or microwave, such as the 
Atmospheric Infrared Sounder (AIRS) or 
the Advanced Microwave Sounding Unit 
(AMSU). However, using the spectral infor-
mation, AIRS simultaneously estimates 
humidity and temperature profiles through-
out the range of altitudes.

RO profiles are retrievals based on the 
fundamental measurement of the bend-
ing angle caused by the atmosphere as 
the GNSS signal propagates from the satel-
lite transmitter to the orbiting receiver. As a 
satellite sensor deployed in constellations, 
RO provides full latitudinal coverage over 
a wide range of local times, measurement 
characteristics independent of surface con-
ditions and weather, and the potential for 
low measurement revisit time.

Sensitivity to horizontal atmospheric vari-
ation within a 50–200 kilometer horizontal 
sampling interval is associated with each RO 

profile.  Downward-  facing instruments, such 
as AIRS and AMSU, generally have higher 
horizontal resolution, but the retrieval qual-
ity varies with the nature of the emitting 
surface.

Calibrating retrievals against an absolute 
accuracy standard is more straightforward 
with RO than with passive instruments that 
use complex radiative transfer calculations. 
A significant benefit of RO is the relative 
simplicity of the “direct” physical retrieval. 
Retrieval algorithms are minimally depen-
dent on external information such as initial 
profiles and rely on a simple formula relating 
the atmospheric refractive index to atmo-
spheric density (and thus temperature and 
pressure) and humidity.

Upper Troposphere 
and Lower Stratosphere Research

GNSS RO is well suited to observe the 
 troposphere-  stratosphere boundary (tropo-
pause) because of its high vertical resolution 
and capability to retrieve accurate tempera-
tures in the middle troposphere and higher. 
For example, GPS radio occultation temper-
ature retrievals have been used to examine 
physical processes in the upper troposphere 
and lower stratosphere (UTLS), including its 
static stability (resistance to buoyancy) and 
temperature inversion layers near the tropo-
pause [Gettelman et al., 2011].

Studies of the Planetary Boundary Layer

As RO technology has evolved, advances 
have allowed instruments to acquire weak 
signals in the lower troposphere and from 
near the planetary boundary layer (BL). 
The BL is the turbulent lowermost section 
of the atmosphere, which is directly influ-
enced by contact with Earth’s surface. The 
BL’s top, often characterized by sharp ver-
tical gradients in humidity and tempera-
ture, causes significant bending of the RO 
signals. In many situations, GNSS data can 
resolve gradients at the BL’s top to a verti-
cal accuracy of 100–200 meters, enough 
to differentiate processes within the layer; 
such vertical resolution is typically a major 
challenge for  satellite-  borne sounders [Xie 
et al., 2010].

GNSS measurements are leading to new 
insights into atmospheric boundary layer 
processes, which are important for deter-
mining relationships between surface tem-
perature and precipitation and climate feed-
backs such as the role of low clouds. GNSS 
results suggest that numerical models of the 
BL, either from reanalyses or climate mod-
els, position the BL too low by hundreds of 
meters in certain marine regions [Xie et al., 
2012]. This displacement is significant con-
sidering that the BL altitude is often just 1.5–
2.0 kilometers above the Earth’s surface (see 
Figure 1).

Understanding Large-Scale 
Atmospheric Circulation

GNSS RO is improving the understand-
ing of major atmospheric circulation pat-
terns and how they may be changing over 
time. Models and observations suggest that 
a warming atmosphere should broaden the 
latitudinal extent of the Hadley circulation, 
the region of Earth’s atmosphere charac-
terized by rising equatorial air and subsid-
ence in the subtropics. However, significant 
uncertainty exists in the estimates of the 
widening rate.

Widening of the tropical belt was the sub-
ject of a recent GNSS RO study of the tropo-
pause by Ao and Hajj [2013]. They found a 
statistically significant widening of 1° lati-
tude in the Northern Hemisphere over a 
period spanning 2002–2011; in the Southern 
Hemisphere, no statistically significant trend 
was found.

Analyzing Temperature Trends

As longer, multidecadal data sets are 
established over time, RO will robustly 
observe long-term climate trends of the 
UTLS. Because of their inherent accuracy, 
RO measurements can be compared across 
data gaps and between satellite platforms.

For example, a statistically significant 
cooling trend in the tropical lower strato-
sphere was found for the month of February 
using the RO record for 1995–2008 (despite 
a data gap from 1997 to 2002) [Steiner et al., 
2009]. Stratospheric cooling is expected 
from increased greenhouse gas concentra-
tions. Upper tropospheric warming is also 
expected, but an emerging warming trend 
was obscured by El Niño variability. This 
brief time period is too short to correlate 
temperature trends with climate change. 
However, RO data are proving very useful for 
such studies, and if they are continued, they 
will help scientists robustly detect emerging 
climate trends over time.

In another study [Lackner et al., 2011], cli-
mate models from the Coupled Model Inter-
comparison Project Phase 3 (CMIP3) archive 
were used to determine if the RO observa-
tions are consistent with anthropogenic cli-
mate forcing as represented in the models. 
Consistency with anthropogenic forcing 
was found at 90% and 95% confidence lev-
els, depending on the atmospheric prop-
erty being examined. The largest limitation 
in trend detection is natural variability, so 
major influences of natural variability such 
as that from El Niño had to be accounted 
for and removed for the periods examined. 
However, as RO data are acquired over lon-
ger periods, the climate signal will emerge 
robustly, without interference from varying 
instrumental biases or measurement drift.

Studying the Atmosphere Using 
Global Navigation Satellites

By A. J. MAnnucci, c. O. AO, L. E. yOung, 
And T. K. MEEhAn

Fig. 1. Mean boundary layer (BL) height (in kilometers) climatology (September–November in 
2007, 2008, and 2009) in the eastern Pacific Ocean from (left) Formosa Satellite 3/Constella-
tion Observing System for Meteorology, Ionosphere and Climate ( FORMOSAT-3/  COSMIC) radio 
occultation and (right) the  high-  resolution analysis from the European Centre for Medium-Range 
Weather Forecasts (ECMWF). Modified from Xie et al. [2012]. This figure shows significantly 
higher BL heights captured by COSMIC data compared to ECMWF, which suggests that signifi-
cant model improvements are possible.

Global Navigation  cont. on page 390
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Tropical Cyclones

RO is insensitive to clouds, much to the 
benefit of tropical cyclone (TC) studies. RO 
observations near the eye walls of hurri-
canes make it possible to estimate hurricane 
intensities using a simplified thermodynamic 
model of the tropical cyclone. The tempera-
ture difference between the ocean surface 
and the eye wall outflow region (some 10–15 
kilometers aloft) determines a hurricane’s 
thermodynamic efficiency, which is directly 
proportional to the storm’s intensity. High 
vertical resolution RO observations near the 
top of the eye wall provide quantitative esti-
mates of intensity [Vergados et al., 2014].

RO has recently been documented as an 
important potential contributor to TC fore-
casts [ C.-Y. Huang et al., 2010]. Hurricane 
and severe weather forecasts were com-
pared using regional models that assimilated 
“conventional” observations alone versus 
conventional observations with GPS RO. Sig-
nificantly improved forecasts were generally 
found when the RO data were assimilated.

Complementary Observation

Several studies have shown that RO pro-
vides complementary data to hyperspec-
tral infrared sounders such as AIRS [Borbas 
et al., 2008; Ho et al., 2007].

In climate studies, RO helps scientists dis-
tinguish the processes contributing to long-
wave infrared radiative forcing of the atmo-
sphere resulting from increasing greenhouse 
gases. For example, combining RO data 
with measured infrared radiances provides 
robust discrimination of the factors contrib-
uting to changing longwave radiation, such 
as changes in tropospheric temperature, tro-
pospheric water vapor, and stratospheric 
temperature [Y. Huang et al., 2010].

In weather applications, RO is now among 
the most significant contributors to reduced 
forecast errors for numerical weather pre-
diction systems [World Meteorological Orga-
nization, 2012] and is assimilated into atmo-
spheric reanalyses, which are consistently 
produced weather maps for research pur-
poses [Saha et al., 2010]. Including RO data in 
numerical weather predictions tends to stabi-
lize and improve the accuracy of observations 
that require bias corrections [Healy, 2013].

Future

RO applications for Earth science will 
continue to expand as new data products 
are brought online. Temperature and other 
atmospheric parameters are now available 
over uniform global grids for ease of use in 
research [Leroy et al., 2012; http://  genesis .jpl 
.nasa .gov]. New products characterizing the 
boundary layer and convection in the moist 
troposphere are available [Schreiner, 2014; 
http:// cdaac -www . cosmic .ucar .edu/ cdaac]. 
As a result of these data, new discoveries 
are expected using RO data.

Satellites have shelf lives—in terms of 
both funding and instrumentation longev-
ity—so scientists and engineers are planning 

future missions to ensure RO data availabil-
ity for the future. For example, a  follow- on 
constellation of twelve satellites to the exist-
ing Formosa Satellite 3/Constellation Observ-
ing System for Meteorology, Ionosphere and 
Climate ( FORMOSAT-3/ COSMIC) is planned 
for launch in 2016 and 2018. However, only 
the first six of these  COSMIC-2/ FORMOSAT-7 
satellites are funded, occupying low inclina-
tion orbits (24°) that will not provide data 
poleward of 40° latitude.

A  next-  generation GNSS RO receiver 
(called TriG) developed by NASA 
[Tien et al., 2010] will be deployed on 
 COSMIC-2/ FORMOSAT-7. Compared with 
 current-  generation instruments, TriG will 
track more GNSS signals and acquire data 

with higher antenna gain and sampling rate, 
leading to higher measurement yields in 
the lowest 2 kilometers of the atmosphere, 
which is particularly valuable for boundary 
layer studies. TriG will also deliver higher 
precision and thus higher vertical resolu-
tion, which will benefit upper troposphere 
and stratosphere investigations. This capa-
bility is over and above the main objectives 
of the  COSMIC/  FORMOSAT series of mis-
sions, which, along with Europe’s MetOp 
satellites (using the GNSS RO Receiver for 
Atmospheric Sounding (GRAS) sensor), will 
continue to improve weather forecasts and 
extend the climate record that has already 
been established.

Two near-term planned missions, NASA’s 
Cyclone Global Navigation Satellite System 
( CYGNSS; 2016 launch) [Ruf et al., 2013] and 
the European Space Agency’s GNSS Reflec-
tometry, Radio Occultation and Scatterom-
etry onboard the International Space Station 
mission ( GEROS-ISS; 2019 launch) [Wickert 
et al., 2013], will extend the use of GNSS sig-
nals further by using reflected signals from 
the ocean surface to measure surface wind 
speed and ocean topography.

Coordination of RO continues to increase 
internationally, through scientific work-
ing groups such as the International Radio 
Occultation Working Group (http:// irowg 
.org). A comprehensive list of RO sensors 
 can be found at http://www .wmo -sat . info/
oscar.

GNSS remote sensing is a successful 
opportunistic use of man-made electro-
magnetic signals to advance Earth science. 
Extending the definition of active remote 
sensing to include man-made signals that 
are acquired opportunistically has clearly 
been an enterprising and successful strategy. 
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Table 1. Missions with GNSS Radio Occultation (RO) Instruments

Mission Acronym RO Instrument Heritage
Years for 
RO Data Comments

GPS Meteorological Satellite GPS/MET NASA 1995–1997 Data available intermittently

Stellenbosch University Satellite Sunsat NASA 1999–2001 Limited duty cycle; spinning

Oersted NASA 1999–2001 Limited duty cycle; side-
pointing antenna

Ionosphere Occultation Experiment onboard 
PicoSat

IOX NASA 2001–2004 Ionosphere data only

Challenging Minisatellite Payload CHAMP NASA 2001–2008

Satélite de Aplicaciones Cientificas-C SAC-C NASA 2001–2013 First “open loop” acquisitions

Federation Satellite Fedsat NASA 2002–2007 Ionosphere only

Communications/Navigation Outage 
Forecasting System

C/NOFS NASA 2008–2013 Ionosphere only

Gravity Recovery and Climate Experiment GRACE NASA 2006–

Formosa Satellite 3/Constellation Observing 
System for Meteorology, Ionosphere and Climate

FORMOSAT-3/
COSMIC

NASA 2006– Open loop; new civil GPS 
signal

Terra-Synthetic Aperture Radar X-band TerraSAR-X NASA 2008– Open loop

TerraSAR-X Add-on for Digital Elevation 
Measurement at X-band

TanDEM-X NASA 2010– Open loop

Meteorological Operational Satellite Program Metop-A, B European Organization 
for the Exploitation of 

Meteorological Satellites

2006– Open loop

Ocean Satellite 2 Oceansat-2 Italian Space Agency 2009– Open loop

Megha-Tropiques Italian Space Agency 2011– Open loop

Satélite de Aplicaciones Cientificas-D SAC-D Italian Space Agency 2011– Open loop

Korean Multipurpose Satellite-5 KOMPSAT-5 NASA 2013– Open loop

FengYun-3 Center for Space Science 
and Applied Research, 

Chinese
Academy of Sciences 

2013– Open loop; new civil GPS 
signal
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Megaquakes, which are subduction earth-
quakes with magnitudes of 8 or greater, 
occur about every 500 years on average 
along the Cascadia Subduction Zone in the 
Pacific Northwest. The earthquakes and 
related tsunamis can cause enormous dam-
age. However, they may not be the most 
urgent seismic threat in the region, accord-
ing to John Clague, a professor and expert 
on natural hazards at Simon Fraser Univer-
sity (SFU) in British Columbia.

Smaller-magnitude crustal earthquakes, 
which have a more compressed footprint but 
occur more frequently than megaquakes, are 
a significant concern that the public needs 
to be more aware of, he told Eos. Clague, 
who is SFU’s Canada Research Chair in Nat-
ural Hazards Research, spoke with Eos fol-
lowing his 19 October talk about great earth-
quakes, presented at the Geological Society 
of America’s annual meeting in Vancouver, 
British Columbia.

“It’s hard to convince the public”—
about this concern regarding crustal earth-
quakes—“because they only think of the 
great ones. It’s partly our doing: We talk 
about these magnitude 9 earthquakes. But 
it’s got to be balanced by how rare they are. 
If you are interested in risk [and] what is 
the likelihood of damage to infrastructure, 
it is really carried by these more frequent 
[crustal] earthquakes,” he said.

Risk Is Tied to Frequency

Megaquakes along the Cascadia margin 
occur in clusters of three to five events, which 
then could be separated from other clusters 
by periods of up to 1000 years, Clague said. 
However, it is unclear how many events might 
be in a cluster and whether current condi-
tions put us in a cluster or aseismic period.

“It makes a big difference in terms of the 
conditional probability of the next [mega-
quake]. If we are in a cluster, it jacks up the 
probability that we are close to the next 
one. If we are beginning an aseismic inter-
val, then it really reduces the probability 
and almost, if you made the argument, says, 
‘Well, let’s not worry about those; let’s worry 

about these local crustal earthquakes,’” 
Clague told Eos.

Those crustal earthquakes do present a 
significant threat, he said, noting that mag-
nitude 7 earthquakes occur more frequently 
in the Pacific Northwest than the larger 
quakes do. Because the sources of crustal 
earthquakes can be closer to major popula-
tion areas, even a magnitude 6—such as the 
quake that damaged Christchurch, New Zea-
land, in February 2011—can cause billions 
of dollars in damage. “There are not too 
many places”—in the Pacific Northwest—
“you can put a magnitude 7 earthquake 
[where it] is not going to have a big impact,” 
he said.

Tsunami Hazards and Risks

Megaquakes not only bring about severe 
shaking but also can cause large tsunamis. 
For example, a tsunami recorded in Japan in 
1700 was the result of a magnitude 8+ earth-
quake west of Vancouver Island, Canada, on 
26 January of that year. Local tsunamis that 
are caused by megaquakes in the Pacific 
Northwest can also wreak havoc on the west 
coast of North America, including Oregon, 
California, and the western coast of Vancou-
ver Island.

Vancouver, which is located on an inlet 
off the Strait of Georgia off British Colum-
bia’s mainland, might not feel the full brunt 
of a subduction earthquake and a resulting 
tsunami, Clague said. “Any earthquake is 
going to produce an attenuation of ground 
motions as you move away from the source. 
If that earthquake were to occur right now, 
we would expect [in Vancouver] a kind of 
filtered ground motion signal, where you 
would get  long-  period,  low-  amplitude waves. 
It would feel like you were at sea.” He said 
the ground motions would produce an undu-
lating rolling, but they would not be “the 
kind of thing that drives you off your feet at 
that distance.”

Clague said that even a resulting  2-meter- 
high wave from a tsunami, especially dur-
ing high tide, could be very damaging to the 
Vancouver metropolitan area—particularly 

to  low-  lying areas such as Vancouver’s 
neighboring city of Richmond, the Vancou-
ver airport, and other infrastructure and 
buildings.

More Science and More Public Action 
to Reduce Risk

Clague called for more support for scien-
tists working to understand seismicity in the 
region. He said that some areas for research 
include further refinements in earthquake 
chronology and a better understanding of 
earthquake faults, the linkages between 
earthquakes along the Cascadia subduc-
tion zone and crustal earthquakes, and the 
impacts of earthquakes on infrastructure.

In addition, Clague specified the need 
for better public education about seismic 
risk and said governments have a respon-
sibility to focus on upgrading critical infra-
structure and on emergency preparedness. 
He noted British Columbia’s recent initia-
tive to upgrade old schools that are vulner-
able to collapse. “You can’t do everything. 
It’s too costly. But you can ensure that your 
hospitals, your airports, your schools, your 
bridges are going to be functional after an 
earthquake,” he said.

—RAndy ShOwSTAcK, Staff Writer

NEWS
Assessing Earthquake Risks 
in the Pacific Northwest

A view of Vancouver, British Columbia; the Fraser River; and surroundings from a northern 
overlook.
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Scientists from the land surface model-
ing (LSM) community met in Boulder, Colo., 
in late June to discuss ways to better meet 
the modeling needs of weather prediction 
agencies. This was the eighth meeting of 
the Weather Research and Forecasting LSM 
working group known as WG14 since its 
inception in 2000. The workshop was orga-
nized and hosted by the Air Force Weather 
Agency and the National Center for Atmo-
spheric Research.

Two days of discussions yielded several 
unifying themes, including the need for 
increased interagency collaboration. WG14 
plans to achieve this through improved com-
munications and execution of an integrated 
technology road map. An action plan is 
contained within the integrated technology 
roadmap. In the action plan, the Land Infor-
mation System (LIS) framework is used to 
achieve the following goals: implementation 
of new land surface models (e.g., Pleim-Xiu 
LSM), assimilation of hydrological and mete-
orological data (e.g., soil moisture, snow 
depth, skin temperature), better parame-
ter estimation to improve static hydraulic 
parameter data sets and land surface model 
output, and improved coupling with atmo-
spheric models.

The WG14 action plan also addresses 
LSM benchmarking and standards and LSM 
development. Both goals will be enhanced 
by obtaining robust data sets that help vali-
date LSM output and ensure that LSM output 
is accurate for physically consistent reasons. 
Robust data sets can be obtained from  high- 
 quality sensors in  well-  maintained networks 
where quality control standards are excel-
lent (e.g., the High Plains Regional Climate 
Center Automated Weather Data Network).

Thus, WG14 recognizes the importance of 
advocating for funding of current networks 
and of new, state-of-the-art networks deliv-
ering “real-time” data for data assimilation. 
The result would be more accurate assess-
ments of LSM output and improved predic-
tion of catastrophic hydrologic events (e.g., 
the 2013 Colorado floods).

The integrated technology road map 
also addresses another theme discussed 
at the workshop: consistency. Participants 
expressed the need for improving  temporal- 
and  spatial- scale consistency in LSM physics 
and output, particularly when LSM output 
is directly linked to an atmospheric model. 
Challenges of scale consistency abound, and 
how to determine the best methods for rec-
tifying differences varies across land surface 
models and data types. However, workshop 
participants agreed that increased communi-
cation within WG14, as well as implementing 
the steps in the road map, would lead to bet-
ter guidelines for resolving issues of scale. The 
resulting improvements in consistency would 
enable scientists to better assess hydrologi-
cal variables, such as runoff and convection, 
and to better predict meteorological events.

Thirty-one participants representing 
17 institutions attended the workshop, which 
was held in conjunction with the annual 
Weather Research and Forecasting users 
meeting. Additional information is con-
tained in the integrated technology road 
map on the WG14 site (http:// wrf - model .org/ 
 development/ wg14/ wg14.php).

—ERic hunT and JERRy wEgiEL, Air Force Weath-
er Agency, Offutt Air Force Base, Neb.;  email: ehunt@ 
aer .com; and FEi chEn, National Center for Atmo-
spheric Research, Boulder, Colo.

MEETING
Land Surface Model Development Needs 
for Weather Prediction

Eighth Weather Research and Forecasting Working Group 14: 
Land Surface Modeling Workshop; 
Boulder, Colorado, 26–27 June 2014

What’s on the Web?
Read the latest offerings from the AGU Blogosphere:

The Landslide Blog: “Three great new 
landslide videos, including a surfing back-
hoe!” (http://ow .ly/CNpaA)

Georneys: “Monday geology picture: 
A mineral rainbow at the Smithsonian” 
(http://ow .ly/ CG8Zc)

Mountain Beltway: “Friday fold: Santo-
rini schist” (http://ow .ly/ CUJgV)

The Plainspoken Scientist: “And now 
for the fun part: Choosing your outreach 
activities!” (http://ow .ly/ CTBrI)

Dan’s Wild Wild Science Journal: 
“Worth a read: How did we become a 
society suspicious of science?” (http://ow 
.ly/ CQSQw)
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In the Georneys blog geologist Evelyn 
Mervine shares some mineralogical eye 
candy she encountered at the Smithsonian’s 
National Museum of Natural History.
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In Brief
NOAA’s winter outlook favors weak El 

Niño, lower-than-average precipitation 
Water shortages due to severe drought will 
continue to persist in California even if the 
state receives an average amount of precipi-
tation this winter, said Kevin Werner, west-
ern regional climate services director at the 
National Atmospheric and Oceanic Asso-
ciation (NOAA). This prediction came dur-
ing NOAA’s winter 2014–2015 outlook for U.S. 
precipitation and temperature, released on 
16 October.

Additionally, NOAA climate scientists have 
yet to see signals for a strong El Niño, which 
may result in drier conditions and height-
ened drought risk in the western regions of 
the United States. The precipitation outlook 
favors  wetter-  than-  average conditions across 
the U.S. southern tier and drier conditions in 
the west and northern regions. The temper-
ature outlook favors warmer-than-average 
temperatures in the western United States, 
along the U.S.-Canadian border, and through 
the Northeast.

A repeat of last winter’s “polar vortex” is 
unlikely, said Mike Halpert, acting director 
of NOAA’s Climate Prediction Center. The 
predicted conditions are “an average,” he 
added, so even though a repeat of last win-
ter’s extreme temperatures and precipitation 
is unlikely, the possibility still exists.

To see the full winter outlook, see http:// 
bit .ly/  NOAAWinterOutlook2014.

U.S. Department of Defense deems 
climate change a national security 
threat Climate change is a “threat multi-
plier,” according to a new report by the U.S. 
Department of Defense (DOD). The report, 
entitled 2014 Climate Change Adaptation 
Roadmap and released on 13 October, lays 
out ways in which DOD will work with other 
nations to combat the challenges associated 
with, adapt to, and mitigate climate change.

Speaking at a Conference of the Defense 
Ministers of the Americas, U.S. Defense Sec-
retary Chuck Hagel reiterated the possible 
consequences of climate change, includ-
ing widespread drought, sea level rise, and 
more extreme weather. He stressed that 
these threaten not only civilian populations 
but also regional militaries.

The purpose of the report, Secretary 
Hagel said, was to determine the military’s 
role in combating and adapting to climate 
change.

“We have nearly completed a baseline 
survey to assess the vulnerability of our mili-
tary’s more than 7000 bases, installations, 
and other facilities,” Hagel said. “Drawing on 
these assessments, we will integrate climate 
change considerations into our planning, 
operations, and training.”

Hagel added that militaries of the world 
must be a part of the climate change discus-
sion. To read the full report, visit http://bit.ly/
DoDClimateRoadmap.

—JOAnnA wEndEL, Staff Writer

 Learn to Communicate Your Science 
 Effectively at the AGU Fall Meeting

Communicating Climate Science Workshop
Sunday, 14 December, 8:00 AM – 12:30 PM  
Small group discussions and mock interviews led by AGU  
and the Union of Concerned Scientists will offer veteran 
communicators and novices alike the chance to practice their 
climate science communication skills.

Science Storytelling Video Workshop 
Sunday, 14 December, 1:30 PM – 5:30 PM  
Learn first-hand how to shoot video in the field. Receive 
feedback from Award-winning editor Liz O’Connell of Frontier 
Scientists and Discovery Channel cameraman Dave Selle. 

fallmeeting.agu.org/2014/sharingscienceworkshops/

Sharing Science

Apply by 31 October to be part of these workshops!

014-2422AGU is looking for a dynamic, well-organized scientist with high editorial standards and strong leader-
ship skills to serve a 4-year term as the editor in chief for this exciting journal. 

The Editor-in-Chief is the principal architect of the scientific content of the journal. The EIC is an active 
scientist, well-known and well-regarded in his/her discipline. The EIC must be active in soliciting the best 
science from the best scientists to be published in the journal. Working with the other editors and AGU 
staff, the EIC is the arbiter of the content of the journal. Among other functions, the EIC is responsible for:

• Act as an ambassador to the author/editor/reviewer/scientist community. 
• Set the strategy for the journal.
• Lead the editor selection process.
• Assign and balance review work load.
• Decisions of ethics.
• Review and contribute to periodic monitoring reports.
• Conduct and attend meetings.

Journal Scope
 Radio Science publishes original scientific contributions on radio-frequency electromagnetic-propagation 
and its applications. Contributions covering measurement, modelling, prediction and forecasting tech-
niques pertinent to fields and waves - including antennas, signals and systems, the terrestrial and space 
environment and radio propagation problems in radio astronomy - are welcome. Contributions may 
address propagation through, interaction with, and remote sensing of structures, geophysical media, 
plasmas, and materials, as well as the application of radio frequency electromagnetic techniques to 
remote sensing of the Earth and other bodies in the solar system. 
 A search committee appointed by the AGU President evaluates prospective candidates and conducts 
personal interviews with a small number of highly qualified individuals.  The President makes the final 
selection and appointment.  All AGU editors serve at the pleasure of the President.
 If you would like to be considered for the Editor in Chief position of Radio Science send your curriculum 
vitae with a letter of interest via email to pubmatters@agu.org. If you would like to nominate a highly 
qualified colleague, send a letter of recommendation to the same email address. Please make sure that 
you specify Radio Science in the subject line of the email.

Editor in Chief Needed for Radio Science

Deadline to apply is 30 October 2014

Give the geophysics community an update on your project,  
program, or research experience: Contribute a brief report to Eos.

To learn more, visit http://  onlinelibrary . wiley .com/  journal/ 10 
.1002/ (ISSN) 2324 -9250/  homepage/  ForAuthors .html.

Contribute to Eos!

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2324-9250/homepage/ForAuthors.html
mailto:pubmatters@agu.org
fallmeeting.agu.org/2014/sharingscienceworkshops/
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John Orcutt, the editor in chief of Earth 
and Space Science, has filled in his editorial 
board with Andrea Donnellan (University 
of Southern California), Jonathan H. Jiang 
(NASA Jet Propulsion Laboratory, Califor-
nia Institute of Technology), Benoît Pirenne 
(University of Victoria, BC, Canada), and 
Frank Vernon (University of California, San 
Diego).

Susan Trumbore, the editor in chief of 
Global Biogeochemical Cycles, has added 
 Mary-  Elena Carr (Columbia University) and 
Sara  Mikaloff-  Fletcher (National Institute of 
Water and Atmospheric Research, Welling-
ton, New Zealand) to the editorial board.

Sabine Stanley (University of Toronto, ON, 
Canada) is joining Journal of Geophysical 
Research (JGR ): Planets along with incom-
ing editor in chief Steven A. Hauck II (Case 
Western Reserve University).

Kris Karnauskas (Woods Hole Oceano-
graphic Institute) is joining incoming editor 
in chief Peter Brewer (Monterey Bay Aquar-
ium Research Institute) on JGR: Oceans.

Other incoming editors in chief are Noah 
Diffenbaugh (Stanford University) for Geo-
physical Research Letters, Miguel Goni 
(Oregon State University) for JGR: Biogeo-
sciences, Bryn Hubbard (Aberystwyth Uni-
versity, UK) for JGR: Earth Surface, Robert 
Pincus (University of Colorado Boulder) for 
Journal of Advances in Modeling Earth Sys-
tems, and Delores Knipp (University of Colo-
rado Boulder) for Space Weather.

The AGU publications division would like 
to thank all of our volunteers for their time 
and dedication.

—JEAnETTE PAnning, Manager, Editor Coordination, 
AGU;  email:  jpanning@ agu .org

POSITIONS AVAILABLE

Biogeosciences

Environmental biogeochemistry/Geobiology-
Dartmouth College. 

The Department of Earth Sciences at Dart-
mouth College invites applications for a junior 
rank tenure-track position in the general areas of 
biogeochemistry and geobiology. We especially 
welcome applications from candidates with 
research interests that include microbially-medi-
ated biogeochemical interactions in processes of 
mineralization, weathering, and sequestration of 
contaminants; hydrocarbon formation and deg-
radation; biogeochemical cycling in fluvial and/
or cold environments, including river-channel, 
floodplain, and lacustrine ecosystem response 
to environmental change. Particular attention 
will be given to candidates who combine a focus 
on understanding fundamental processes with 
state-of-the-art laboratory and/or field research 
programs that complement and contribute to 
ongoing research activities in the Department 
as well as in Dartmouth’s Geisel School of 
Medicine and Thayer School of Engineering. The 
successful candidate will continue Dartmouth’s 
strong traditions in graduate and undergraduate 
research and teaching. Teaching responsibilities 
consist of three courses spread over three of four 
ten-week terms. 

The Department of Earth Sciences is home 
to 11 tenured and tenure-track faculty members 
in the School of Arts and Sciences, and enjoys 
strong Ph.D. and M.S. programs and outstanding 
undergraduate majors. To create an atmosphere 
supportive of research, Dartmouth College offers 
new faculty members grants for research-related 
expenses, a quarter of sabbatical leave for each 
three academic years in residence, and flexible 
scheduling of teaching responsibilities. 

Dartmouth College, a member of the Ivy 
League, is located in Hanover, New Hampshire 
(on the Vermont border). Dartmouth has a beauti-
ful, historic campus located in a scenic area on 
the Connecticut River. Recreational opportunities 
abound all year round. To learn more about Dart-
mouth College and the Department of Earth Sci-
ences, visit http://www.dartmouth.edu/~earthsci. 

To submit an application, send curriculum 
vitae, statements of teaching and research interests 
and objectives, reprints or preprints of up to three 
of your most significant publications, and the name, 
address (including street address), e-mail address 
and fax/phone numbers of at least three references 
to:

Environmental Biogeochemistry/Geobiology 
Search Committee

Department of Earth Sciences
Dartmouth College 6105 Fairchild Hall
Hanover, NH 03755
e-mail: earth.sciences@dartmouth.edu
Applications received by November 7, 2014 will 

receive first consideration. The appointment will be 
effective July 1, 2015.

Dartmouth is an equal opportunity/ affirma-
tive action employer with a strong commitment to 

diversity. In that spirit, we are particularly interested 
in receiving applications from a broad spectrum of 
people, including women, persons of color, persons 
with disabilities, veterans or any other legally pro-
tected group.

Postdoctoral Research Associate in Aquatic 
Biogeochemistry, University of Florida. 

The Department of Geological Sciences at the 
University of Florida has an opening for a full-time 
postdoctoral associate. The position requires a PhD 
in Oceanography, Marine Science, Aquatic Chem-
istry, Marine Organic Geochemistry, or similar field 
obtained within the last 3 years and expertise in 
the application of isotopic and chemical biomarker 
techniques, with specific emphasis on the use of 
GC-MS and HPLC-MS.

The successful applicant will in part, join an 
exciting new NASA-funded study of dissolved 
organic carbon cycling dynamics in Gulf estuar-
ies. We will be combining chemical and optical 
biomarkers that can deconvolve wetland and 
riverine DOM sources, along with optical measure-
ments relatable to remote sensing observations. 
We propose using dissolved lignin-phenols, com-
pound-specific isotope analysis (CSIA) of selected 
lignin-phenols, and bulk carbon stable isotopes 
(?13C) as chemical biomarkers of terrestrial DOM. 
Highly motivated candidates with strong analytical 
skills chemical biomarker and isotopic techniques 
are encouraged to apply and to incorporate their 
interests into the project. Demonstrated experience 
in the GC-MS and HPLC-MS analyses will be empha-
sized. A demonstrated record of publishing in peer-
reviewed journals is required.

The post-doc will work closely and under the 
direction of Dr. Thomas S. Bianchi. The position is 
for 24 months, beginning as soon as it can be filled 
with the possibility of renewal pending funding.

Applications should be submitted by email as a 
single pdf to Dr. Thomas S. Bianchi (tbianchi@ufl.
edu) and include: CV, publication list, statement of 
research interests, one-page summary of Ph.D. the-
sis, minimum of three letters of recommendation 
and statement of immigration status of non-citizens. 
Review of applications will begin immediatley and 
the position will remain open until filled. 

The University of Florida is an Affirmative 
Action, Equal Opportunity Employer. Women and 
minorities are encouraged to apply.design : www.
alex-design.fr 

Hydrology

Assistant Professor in Hydrogeology/Hydrol-
ogy at Syracuse University

As part of an interdisciplinary water initiative, 
Syracuse University solicits applications for a tenure 
track joint faculty position in Earth Sciences (75%) 
and Civil & Environmental Engineering (25%) at 
the level of Assistant Professor. We seek applicants 
to expand our current interdisciplinary research 
program in water science and engineering and who 
apply quantitative methods to understand ground-
water and surface water systems at a broad range 
of spatial and temporal scales. Research areas of 
specialization may include, but are not limited to: 

numerical modeling of complex systems including 
reactive flow and solute transport, hydrogeophys-
ics, and the application of hydroinformatics to inte-
grate observations and models. Candidates whose 
research expertise lends itself to interdisciplinary 
collaboration across Earth Sciences and Civil & 
Environmental Engineering and complement our 
existing strengths in field-based studies, surface 
water-groundwater interaction, environmental geo-
chemistry, and watershed hydrology and biogeo-
chemistry are encouraged to apply.

The new position will support the University’s 
Water Science & Engineering Initiative, which is an 
interdisciplinary program to strengthen research 
and graduate training related to water science and 
engineering across the Colleges of Arts & Sciences 
and Engineering & Computer Science at Syracuse 
(http://water.syr.edu). Syracuse has a nationally 
recognized legacy of scholarship advancing under-
standing of hydrologic systems and how they are 
impacted by earth processes and human activities. 
Successful candidates will develop a dynamic, 
internationally recognized and externally-funded 
research program and contribute to the instruction, 
research, and service efforts of the interdisciplinary 
water initiative, Earth Sciences, and Civil & Environ-
mental Engineering. 

Review of applications will begin December 1, 
2014 and continue until the position is filled. To be 
considered, applicants should submit a cover letter, 
curriculum vitae, statement of research and teach-
ing interests, copies of three relevant publications, 
and the names and contact information of three ref-
erences. A Ph.D. in earth sciences, environmental 
engineering, or a related field is required. To apply, 
visit www.sujobopps.com. 

Syracuse University is interested in candidates 
who have the communication skills and cross-
cultural abilities to maximize their effectiveness 
with diverse groups of colleagues, students and 
community members. Women, military veterans, 
individuals with disabilities, and members of other 
traditionally underrepresented groups are encour-
aged to apply. Syracuse University is an equal 
opportunity employer, as well as a federal contrac-
tor required to take affirmative action on behalf of 
protected veterans.

Ocean Sciences

Assistant/Associate Professor of Coastal and 
Marine Systems Science 

The College of Science at Coastal Carolina Uni-
versity invites applications for a tenure-track posi-
tion as Assistant/Associate Professor of Coastal and 
Marine Systems Science. Appointment will be at the 
rank of Assistant or Associate Professor depending 
on experience and will begin Fall 2015. 

Applicants must have a PhD. in a relevant field. 
The successful candidate will be expected to devel-
op a sustained externally funded research program 
in coastal biogeochemistry, partner cooperatively 
on interdisciplinary teams within the new School 
(http://www.coastal.edu/scmss/) and provide 
instruction and supervision of masters and doctoral 
students. Applicants are sought with research and 
graduate experience in coastal and marine eutro-
phication, particularly with respect to water quality 
degradations leading to hypoxia, with preference 
for individuals who use phytoplankton indicators 
to assess ecosystem-wide effects of eutrophica-
tion. The successful candidate will be expected to 
contribute to and complement existing strengths of 
the School. Prior experience with distance learning 
would be beneficial. 

The School of Coastal and Marine Systems Sci-
ence (SCMSS) houses the Center for Marine and 
Wetland Studies (http://bcmw.coastal.edu/), Wac-
camaw Watershed Academy, Environmental Qual-
ity Laboratory and related graduate programs. The 
School maintains a broad array of instrumentation 
and support staff well equipped for broad pursuits 
especially in geophysical seafloor and sub-bottom 
mapping, hydrodynamic observation and model-
ing, hydrogeology, and microbial and water quality 
analyses. A new 54’ research vessel is available for 
coastal and marine systems sampling. 

Coastal Carolina University is a public com-
prehensive liberal arts institution located just 
nine miles from the Atlantic coast resort of Myrtle 
Beach, South Carolina. Coastal enrolls more than 
9,900 students from 45 states and 58 nations. The 
University is accredited by the Commission on Col-
leges of the Southern Association of Colleges and 
Schools to award the baccalaureate and selective 
master’s degrees of national and/or regional signifi-
cance in the arts and sciences, business, humani-
ties, education, and health and human services, a 
specialist degree in educational leadership, and a 
Ph.D. degree in Marine Science. 

Interested candidates should submit a letter of 
application, curriculum vitae, statement of research 
interest and contact information for at least three 
professional references, electronically at http://
jobs.coastal.edu . Review of applications will begin 
November 12, 2014 and continue until the position 
is filled. 

Coastal Carolina University is an EO/AA 
employer. 

Interdisciplinary Climate Change Oceanogra-
pher The University of Southern Mississippi

The University of Southern Mississippi’s Depart-
ment of Marine Science at the Stennis Space Center 
is offering a tenure-track position in interdisciplin-
ary climate change oceanography at the assistant 
professor level. Applicants must hold a Ph.D. in 
oceanography or a related field, with a minimum of 
18 hours of graduate coursework in climate change 
oceanography, and have demonstrated research 
experience. Postdoctoral experience is desirable. 
The successful candidate is expected to conduct an 
active research program and to teach and develop 
courses for an interdisciplinary academic program 
for graduate and undergraduate students. The suc-
cessful candidate must also demonstrate a commit-
ment to teaching and collaborative research. Infor-
mation is available online about the department at 
http://www.usm.edu/marine/. 

Applicants must submit a letter of interest outlin-
ing their qualifications for the position, including a 
research plan, teaching philosophy with a curricu-
lar plan, a curriculum vitae, and names and contact 
information of at least four references. Applications 
must be submitted online at https://jobs.usm.edu 
(Job Posting #0003293). For inquiries about the 
position, contact Dr. Donald Redalje, chair of the 
search committee, at Donald.Redalje@usm.edu or 
228.688.1174. Applicant review will begin Decem-
ber 8, 2014, and continue until the position is filled.

AA/EOE/ADAI

Maine Maritime Academy is a co-educational, 
public college on the coast of Maine offering 
18 degree programs in engineering, manage-
ment, science, and transportation, ranked the 
#1 Best Public College, on Money magazine’s 
Best Colleges list, August 2014. MMA currently 
seeks to fill the following position(s): 

Assistant Professor of Marine Science
The Ocean Studies Department at Maine Mari-

time Academy invites applications for an Assistant 
Professor of Marine Science. Applicants must hold 
a Ph.D. in oceanography or other marine related 
field by August 2015. Teaching expectations include 
undergraduate courses in introductory chemistry 
for science and non-science majors, marine geo-
chemistry, and additional courses and electives 
dependent on the successful candidate’s area of 
expertise. Candidates with demonstrated teaching 
excellence, commitment to undergraduate educa-
tion, and research cruise experience are particular-
ly encouraged to apply. For full job description and 
application information see: http://mainemaritime.
edu/about-mma/employment-at-mma/.

Women, minorities and veterans are particu-
larly encouraged to apply. EOE.

Professor - Climate, Oceanography Massachu-
setts Institute of Technology (MIT).

MIT’s Department of Earth, Atmospheric and 
Planetary Sciences seeks to expand its vibrant and 

CLASSIFIED
ADVERTISING INFORMATION

Eos is published every Tuesday, except the last week of December. For a classified or display adver-
tisement to be published in a future issue of Eos, electronic copy must reach us by 11:59 P.M. Eastern 
time, 9 days prior (Sunday) to publication, except around certain holidays, which have earlier dead-
lines. No cancellations accepted after deadline.
 
For inquiries on advertising pricing and availability:

E-mail:   advertising@agu.org         Phone:   +1-202-777-7536        Facsimile:   +1-202-777-7478

Classified  cont. on page 394

ABOUT AGU
New Editors for AGU Journals

Journal of Geophysical Research: Oceans embraces the application of physics, chemistry, 
biology, and geology to the study of the oceans and their interaction with other components 
of the Earth system. Deepening the integrated knowledge of the sea utilizes new observational, 
analytical, computational and modeling capabilities to build upon established approaches in all 
areas of marine science.
 
 Four Editors are being sought. We are looking for scientists with interests in four general  
 areas of  ocean science 
 (1) Near-shore and continental shelf processes, Ocean surface waves, In-situ observations
 (2) Tropical oceans, Ocean-atmosphere interaction, Climate change and variability,  
 Ocean and  climate modeling, Hurricane activity and its influence on the oceans
 (3) Polar processes and Climate change; physical oceanography; numerical modeling  
 of ice and  water dynamics; regional oceanography of the Polar Oceans.
 (4) Basin scale oceanography and Ocean Satellite observations and analysis

Applications are particularly welcomed from those who can combine specialized knowledge with 
a broad, trans-disciplinary approach.  The editorial term is 4 years.

 As Editor you will 
 • have full authority to accept or reject submitted papers
 • ensure fair and timely review
 • seek out stimulating papers for inclusion in the journal

If you would like to serve your community as an Editor of JGR: Oceans, please email your curric-
ulum vitae with a letter of interest to pubmatters@agu.org.  If you would like to recommend a 
highly qualified colleague, please send a letter of recommendation to the same email address.  
Please make sure that you specify JGR: Oceans in the subject line of your email. 

JGR: Oceans Editor Search

Deadline to apply is 30 October 2014

Renew Your Membership Today!
membership.agu.org

membership.agu.org
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interdisciplinary approach to research and educa-
tion in climate science. We seek applications from 
outstanding candidates working in climate related 
fields. We particularly encourage applicants work-
ing in the fields of ocean dynamics, oceans and 
climate, and/or marine biogeochemical cycles. 

Requirements: Applicants must hold a Ph.D. by 
the start of employment. We seek highly motivated 
candidates with a strong commitment to excellence 
in research, teaching and student advising. A keen 
interest in relating to complementary research in 
the Department and/or in the MIT/Woods Hole 
Joint Program in Oceanography is important. 

Preference will be given to appointments at 
the rank of Assistant Professor but a more senior 
appointment can be considered for an individual 
with exceptional qualifications. 

Review of applications will begin immediately. 
To receive consideration, a complete application 
must be received by 12/31/2014. Applicants should 
submit a curriculum vitae and two-page descrip-
tions of research and teaching plans and arrange 
for three letters of reference to be submitted direct-
ly by professional referees. 

Questions regarding the search may be 
addressed to Prof. Mick Follows, Search Committee 
Chair (mick@mit.edu). 

Applications are being accepted at Academic 
Jobs Online at 

https://academicjobsonline.org/ajo/jobs/4822
Questions regarding the application procedure 

can be addressed to Ms. Karen Fosher, HR Admin-
istrator, EAPS, 54-924 Massachusetts Institute of 
Technology, 77 Massachusetts Avenue, Cambridge, 
MA 02139; kfosher@mit.edu; 617-253-2132

MIT is an equal opportunity/affirmative action 
employer. Applications from women, minorities, 
veterans, older workers, and individuals with dis-
abilities are strongly encouraged.

Professor/Associate Professor/Lecturer Shang-
hai Jiao Tong University (SJTU) Shanghai, 
China.

- Ranks: Tenure-track Lecturer, and tenured 
Associate -Full Professor

- Salary : Based on the qualification and salary 
scale of SJTU

- Closing date: Open until all positions are filled
SJTU recently formed the Institute of Oceanog-

raphy (IOO), and is seeking qualified candidates 
to fill positions at all ranks. The IOO will take the 
advantage of existing excellences in mathematics, 
engineering, computer sciences and the humani-
ties at SJTU to develop strengths in areas of obser-
vational physical, chemical and biological ocean-
ography, related ocean engineering and technolo-
gies and marine social science. Specific research 
areas include physical, chemical and biological 
oceanographic processes, biogeochemical cycling, 
ecosystem dynamics, climate change, deep sea life 
processes, underwater sensors, platforms, informa-
tion systems, the policies for marine environment 
and resource protection and the law of the sea.

The IOO is recruiting 30-40 faculty members 
at all ranks in related areas of ocean science and 
technology. Individuals with strong background 
and skills in areas of observations, in situ experi-
ments, field data analysis, in situ sensors, platforms, 
and data-model integration are preferred. Success-
ful candidates are expected to develop internation-
ally recognized, externally funded disciplinary and 
interdisciplinary research programs, and to actively 
participate in graduate teaching and advising.

Qualifications: A PhD is required and post-
doctoral and/or work experience is preferred. The 
successful candidate must have a demonstrated 
capability to carry out an independent, externally 
funded research program, to supervise graduate 
students, and to collaborate with others in research 
and education. These positions are immediately 
available. The level of an appointment will be com-
mensurate with the qualification and experience of 
a successful candidate, and the salary level will be 
based on the university salary scale.

An applicant should send his/her curriculum 
vitae, a statement of teaching and research inter-
ests and goals, not more than 5 representative 
publications, and the contact information of three 
referees to IOO_hyy@sjtu.edu.cn.

Solid Earth Geophysics

CLIMATOLOGY AND ENERGY GEOPHYSICS 
POSITIONS AT BINGHAMTON UNIVERISTY.

Binghamton University will make two tenure-
track appointments in the broad area of geophysics 
starting Fall, 2015. We seek outstanding candidates 
with research and teaching interests in climatology 
and energy geophysics. Appointments are planned 
at the assistant professor level, however exception-
ally qualified applicants may be considered for a 
higher level appointment. 

Position 1: Climatology (Geophysical Fluid 
Dynamics)

We anticipate hiring a climatologist who 
employs geophysical fluid dynamics to study global 
scale energy exchange within the Earth System. 
Possible research areas might include: (1) past, 
present and future climate change; (2) understand-
ing modern climate systems to interpret paleocli-
mate archives preserved in ice and sediments, and 
to predict future climate changes; (3) the dynam-
ics of sea-level changes as ice sheets respond to 
changing energy levels in the atmosphere and 
oceans; (4) impact of climate variations on renew-
able energy resources; and (5) impacts of climate 
change on ecosystems and human health. Geo-
physicists with other research areas in the broad 
field of climatology are also encouraged to apply. 

Position 2: Energy Geophysicist
We anticipate hiring an energy geophysicist, 

with expertise in the exploration of Earth’s shal-
low subsurface structure and composition. We are 
particularly interested in geophysicists familiar 
with the acquisition and processing of seismic data 
and other geophysical tools for the interpretation 
of rock structures and sequences in sedimentary 
basins. This hire will likely collaborate with current 

faculty working on basin analysis, tectonics, and 
sedimentary processes. Possible research areas might 
include: (1) advanced seismic imaging; (2) attribute 
analysis to differentiate lithologic and fluid variability 
in sedimentary sequences to better understand pro-
cesses leading to hydrocarbon or ore accumulation; 
(3) documenting the sequence of events and rates of 
tectonic and sedimentological processes; and (4) 3D 
analysis of sedimentary sequences. 

The successful candidates must develop and 
sustain nationally recognized, externally funded 
research programs in their areas. We also expect 
the candidates to develop a strong record of teach-
ing and mentoring students and to teach under-
graduate courses in geophysics and advanced 
undergraduate/graduate level courses in their areas 
of expertise. We are seeking candidates who will 
strengthen our existing research programs in geo-
chemistry, sedimentary geology, or Earth surface 
processes, and who will seek to interact with geolo-
gists, environmental scientists, chemists, physicists 
and engineers on the Binghamton University cam-
pus. Candidates must have a Ph.D. with a focus in 
these fields, at the time of appointment. Interested 
candidates should submit a letter of application, 
curriculum vitae, statements of research and teach-
ing interests, and names and contact information of 
at least three references to the Binghamton Univer-
sity Interview Exchange site at http://binghamton.
interviewexchange.com. For further information 
about the department, visit the Geological Sciences 
and Environmental Studies website (www.geology.
binghamton.edu). For questions about the Clima-
tology position, contact Professor Steve Dickman 
(dickman@binghamton.edu); for questions about 
the energy geophysics position, contact Professor 
Bob Demicco (demicco@binghamton.edu). 

These positions are affiliated with the Smart 
Energy Area, one of five Transdisciplinary Areas 
of Excellence (TAEs) that Binghamton University 
has identified for growth under the auspices of the 
SUNY2020 plan. The successful candidate will con-
tribute to the development of this TAE as an area of 
intensive research and teaching. The search com-
mittee will include members of the Smart Energy 
TAE steering committee. For more information 
on the TAEs [and SUNY2020], go to http://www.
binghamton.edu/tae/. Women and minorities are 
encouraged to apply. Binghamton University is an 
equal opportunity/affirmative action employer. The 
position will remain open until filled. The review of 
applications will begin on November 30, 2014.

DIRECTOR OKLAHOMA GEOLOGICAL SUR-
VEY UNIVERSITY OF OKLAHOMA.

The Oklahoma Geological Survey (OGS) seeks 
applications for an exceptional, dynamic and vision-
ary leader to serve as the 8th Director in its 106-year 
history. Located on the University of Oklahoma 
campus in Norman, Oklahoma, the OGS is a key 
public research and service organization, and the 
only state geological survey in the nation chartered 
in a state constitution. The OGS mission focuses on 
investigating and disseminating information regard-
ing land, water, mineral and energy resources, and 
promoting sound environmental practices.

Organizationally, the OGS is located within 
the Mewbourne College of Earth and Energy, and 
the OGS Director reports to the College Dean. 
Also located in the College are the ConocoPhil-
lips School of Geology and Geophysics, and the 
Mewbourne School of Petroleum and Geological 
Engineering. The ConocoPhillips School of Geol-
ogy and Geophysics, founded by Charles Gould in 
1900, is home to the first school of Petroleum Geol-
ogy, with the first degree granted in 1904. Charles 
Gould subsequently became the first Director of 
the OGS. The Mewbourne School of Petroleum and 
Geological Engineering is home to the first school 
of Petroleum Engineering, with the first petroleum 
engineering degree being granted in 1927.

Candidates should hold a doctorate or have the 
equivalent experience in geology, geophysics or a 
closely related field. Prior experience with a public 
agency, such as the OGS, would be beneficial. If 
appropriate, the successful candidate may hold a 
dual appointment as a faculty member within the 
College. Salary will be commensurate with qualifi-
cations and experience.

The Director of the OGS has the responsibility 
of overseeing activities related to geological and 
geophysical studies of Oklahoma and adjacent 
areas, preparation of reports documenting the 
findings of these studies, communication of these 
results to individuals and agencies, and engaging 
the general public as appropriate and/or required. 

The position requires supervision and admin-
istration of an organization of approximately 40 
staff and associated facilities including offices, labs 
and the Oklahoma Petroleum Information Center 
(OPIC), which contains an extensive collection of 
rock cores and samples, other well information 
and selected facilities for the examination of these 
cores and samples. It is anticipated that the Direc-
tor of the OGS will work with Oklahoma universi-
ties, state and federal agencies, industry and other 
entities to conduct research in areas of public inter-
est, as well as provide advice and service in the 
areas of geology, geophysics and natural resources. 
The ability to assist OGS personnel in develop-
ing programs and proposals to acquire research 
funding in support of OGS activities will also be a 
consideration.

The OGS is one of five State Surveys at the Uni-
versity of Oklahoma; the others are the Oklahoma 
Climatological Survey, Oklahoma Water Survey, 
Oklahoma Archeological Survey and Oklahoma 
Biological Survey. Specific activities of the OGS 
include the following:

(a) A study of the geological formations 
of the state with special reference to its natural 
resources, including coal, oil, gas, asphalt, gypsum, 
salt, cement, stone, clay, lead, zinc, iron, sand, road 
building material, water resources and all other 
mineral resources.

(b) Management of the Oklahoma seismic 
recording network, and the reporting and analy-
sis of earthquake activity in the state; an area of 

current high interest given the recent, significant 
increase in Oklahoma earthquake activity.

(c) The preparation and publication of bul-
letins and reports, accompanied with necessary 
illustrations and maps, including both general and 
detailed descriptions of the geological structure 
and mineral resources of the state.

(d) The consideration of such other related 
scientific and economic questions that shall be 
deemed of value to the people of Oklahoma.

The successful candidate will have the dem-
onstrated experience and ability to oversee these 
activities, while embracing the public service mis-
sion of the OGS and acting as the State Geologist 
of Oklahoma. Areas of experience that could be 
considered include an appropriate background 
with state or national surveys, administration in 
academia, experience in industry or research, or 
other related areas. 

Review of candidates will begin October 15th, 
2014 and continue until the position is filled. The 
anticipated starting date is as soon as practical in 
early 2015. Applicants are requested to submit a 
complete resume, statement of relevant experience 
and a list of five references who can be contacted, 
including names, phone numbers, e-mail addresses 
and complete mailing addresses. Questions 
or requests for additional information may be 
addressed to Larry R. Grillot, Dean of the Mew-
bourne College of Earth & Energy, and Chair of the 
OGS Director Search Committee, at (405) 325-3821, 
or lrgrillot@ou.edu. Applications and nominations 
should be addressed to OGS Director Search Com-
mittee, University of Oklahoma, Sarkeys Energy 
Center, 100 East Boyd Street, Room 1510, Norman, 
OK 73019-1008.

The University of Oklahoma is an Affirmative 
Action, Equal Opportunity Employer. Women, 
minorities, protected veterans and individuals with 
disabilities are encouraged to apply.

Faculty Positions in Geology, Geochemistry & 
Geophysics Massachusetts Institute of Technol-
ogy (MIT).

The Department of Earth, Atmospheric and Plan-
etary Sciences at MIT seeks applications for faculty 
positions in geology, geochemistry, and geophysics. 
We particularly encourage applicants whose work 
crosses traditional disciplinary boundaries. The 
intent is to hire at the assistant professor level, but 
more senior appointments can be considered.

Applicants must hold a Ph.D. in geoscience 
or a related field by the start of employment and 
must demonstrate ability to excel in teaching at 
the graduate and undergraduate levels. A complete 
application must include a curriculum vitae, one- 
to two-page descriptions of research and teaching 
plans, and three letters of recommendation.

Applications are being accepted at Academic 
Jobs Online https://academicjobsonline.org/ajo/
jobs/4798

To receive full consideration, a complete appli-
cation must be received by December 1, 2014.

Search Contact: Ms. Karen Fosher, HR Admin-
istrator, EAPS, 54-924 Massachusetts Institute of 
Technology, 77 Massachusetts Avenue, Cambridge, 
MA 02139; kfosher@mit.edu; 617-253-2132

MIT is an equal opportunity/affirmative action 
employer. Applications from women, minorities, 
veterans, older workers, and individuals with dis-
abilities are strongly encouraged.

Preceptor (teaching/curriculum development) 
in Earth and Planetary Sciences Harvard 
University.

The Department of Earth and Planetary Sciences 
seeks applications for a preceptor. The successful 
applicant should be well versed on the issues of 
earth sciences, and have experience in developing, 
teaching, and supporting sections and labs. A gradu-
ate degree is required (Ph.D. preferred) along with 
evidence of successful prior teaching and adminis-
trative experience. Salary will be highly competitive 
and commensurate with experience. The position 
is renewable on a yearly basis for up to eight years, 
contingent upon performance and curricular needs. 
For greater detail about this position and to apply, 
visit: https://academicpositions.harvard.edu/. Appli-
cations should include: i) a cover letter that discuss-
es how this position would fit into the applicant’s 
career trajectory; ii) the names and addresses of 
three referees; iii) a CV; and iv) a statement of teach-
ing experiences and philosophy. The three letters 
of recommendation should be submitted separately 
and at least one letter must discuss the applicant’s 
experience with teaching, administration skills, and 
other educational work. Review of applications will 
begin on November 28; preferences will be given to 
applications received by this date. 

Interdisciplinary/Other

Associate Sedimentologist or Sedimentologist 
(depending on qualifications) Illinois State 
Geological Survey Prairie Research Institute 
University of Illinois at Urbana-Champaign.

The Illinois State Geological Survey (ISGS) is 
part of the Prairie Research Institute (PRI) at the 
University of Illinois at Urbana-Champaign which 
is centrally located between Chicago, St. Louis, 
and Indianapolis. PRI houses five large scientific 
surveys covering a wide range of expertise including 
biology, water resources, climate, geology, sustain-
able technology and archaeology. The ISGS is a 

premier state geological survey, with over 200 scien-
tists and technical support staff, serving the needs 
of the public, government, and industry with earth 
science information and research relevant to natural 
resources, environmental quality, economic vitality, 
and public safety. The University is a land-grant insti-
tution that provides access to world-class laboratory 
and academic facilities, Big Ten athletic events, and 
internationally acclaimed cultural opportunities. 

We are seeking an individual to fill one position 
to plan, coordinate, and conduct basic and applied 
research related to bedrock geology and industrial 
minerals. Characterize sedimentary rocks with a 
focus on the lithostratigraphy and sequence stra-
tigraphy utilizing sedimentology, biostratigraphy, 
chemostratigraphy, and bedrock geologic map-
ping. Serve as principal investigator, lead research 
and projects, and perform tasks in that capacity, 
including management and production of projects, 
grants, contract reports and other deliverables. 
Master’s degree in sedimentology-stratigraphy or 
related discipline. Ph.D. is highly preferred. A mini-
mum of 5 years related industry and/or research 
experience post master’s degree. Research experi-
ence in sedimentology-stratigraphy (both carbon-
ates and silicilastics) including lithostratigraphy, 
sequence stratigraphy, chemostratigraphy, and oth-
er related field as applied to stratigraphic correla-
tion and basin analysis. The successful individual’s 
qualifications will determine the level to which he/
she is appointed.

Applications must be received by January 9, 
2015. To apply, please visit https://jobs.illinois.edu/
academic-job-board to complete an online profile 
and to upload a 1) cover letter, 2) résumé/CV, 
3) the names and contact information (including 
e-mail addresses) of three professional references. 
All requested information must be submitted for 
your application to be considered. Incomplete 
information will not be reviewed.

For further information please contact Lori 
Walston-Vonderharr, Human Resources, Illinois 
State Geological Survey, at lwalston@illinois.edu or 
217-244-2401.

The University of Illinois is an EEO Employer/
Vet/Disabled http://inclusiveillinois.illinois.edu/.

Colorado School of Mines Department of Geol-
ogy and Geological Engineering Assistant Pro-
fessor - Geological ngineering/Underground 
Construction and Tunneling

Colorado School of Mines (Mines) invites 
applications for a tenure-track Assistant Professor 
position in the field of geological engineering with 
emphasis on site investigations, rock mass charac-
terization, and subsurface analysis especially as it 
relates to Underground Construction and Tunneling 
(UC&T). Mines is home to a world class geological 
engineering program. In addition to the geological 
engineering faculty members in the department of 
Geology and Geological Engineering, a number of 
faculty members in Civil Engineering and Mining 
Engineering teach and pursue research in areas 
related to geological engineering. 

With this search and complimentary faculty 
searches in Mining Engineering and in Civil and 
Environmental Engineering, Mines aims to further 
build upon its world class multidisciplinary educa-
tion and research infrastructure in UC&T. Teaching 
responsibilities will include geological engineering 
and UC&T degree program courses.

For the complete job announcement and direc-
tions on how to apply, visit: http://inside.mines.edu/
HR-Academic-Faculty 

Mines is an EEO/AA employer and is committed 
to enhancing the diversity of its campus commu-
nity. Women, minorities, veterans, and individuals 
with disabilities are encouraged to apply.

FACULTY POSITION IN WATER and LAND 
RESOURCES

The Department of Environmental Earth System 
Science at Stanford University seeks an innovative 
scholar for a junior level, tenure-track, faculty appoint-
ment in the area of freshwater and land resources. 

We seek a broad-thinking, multi-disciplinary 
scientist employing hydrological, ecological, and/
or other appropriate approaches for the study 
and management of coupled freshwater and land 
systems. Preference will be given to an individual 
focusing on regional to large-system scales. We 
expect development of a vigorous research pro-
gram employing strong analytical, computational, 
and/or measurement methods. The successful 
candidate will also be expected to teach classes in 
freshwater/land-system processes and resources as 
well as mentor students at the graduate and under-
graduate levels. 

Each applicant is asked to provide a cover 
letter describing research and teaching experi-
ence as well as future plans in these areas, cur-
riculum vitae, and a list of three referees who 
may be contacted for letters of recommendation. 
Please submit the requested materials at: https:// 
academicjobsonline.org/ajo/jobs/4923. Review of 
applications will begin on December 15, 2014, and 
will continue until the position is filled. Questions 
related to your submission may be directed to 
maslin@stanford.edu. 

Stanford University is an equal opportunity 
employer and is committed to increasing the diver-
sity of its faculty. It welcomes applications from 
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women and minority groups, as well as others who 
would bring additional dimensions to the univer-
sity’s research and teaching missions.

Mineralogy/Petrology Western Washington 
University invites applications for a tenure-
track Assistant Professor starting September 
2015, with research and teaching specialties 
in mineralogy or petrology. Western Washing-
ton University is a nationally recognized, public, 
masters-granting institution located in the Pacific 
Northwest at the base of the North Cascade Moun-
tains. We seek a colleague whose research interests 
could include metamorphism and the dynamics 
of orogenic systems, low-temperature alteration 
processes, generation of ore deposits, or planetary 
geology. Required qualifications for the position 
include 1) a PhD in an appropriate Earth Science 
field at the time of appointment, 2) the ability to 
develop a high-quality undergraduate teaching 
program including courses in Mineralogy and Opti-
cal Petrography, and contribute to field courses 
such as Field Camp or Field Petrology, 3) the ability 
to establish an externally-supported research pro-
gram, 4) the ability to involve students in research, 
5) the ability to contribute to the graduate (MS) 
degree program, 6) ability to work with a diverse 
student body and 7) a demonstrated capacity to 
pursue important problems in the Earth sciences 
using field-based and quantitative techniques. 
Preferred qualifications include postdoctoral 
experience, college-level teaching experience in 
the courses listed above, ability to teach Introduc-
tory Geology, and potential to develop local field 
research projects. The ideal candidate will engage 
in collaboration within the Geology Department 
and the Advanced Materials Science and Engineer-
ing Center (AMSEC) and will enhance without 
duplicating existing departmental strengths in igne-
ous petrology/volcanology, field geology, geomor-
phology, geophysics, tectonics, geoscience educa-
tion, and planetary geology, as well as emerging 
directions in engineering geology and ore-forming 
systems. For more information see http://geology.
wwu.edu/dept/ and http://www.wwu.edu/amsec/.

Interested candidates must apply online. To see 
a full position description and log in to WWU’s Elec-
tronic Application System for Employment (EASE), 
please go to https://jobs.wwu.edu/ JobPosting.
aspx?JPID=6211. Applications must include a cover 
letter outlining teaching and research experience 
and accomplishments with specific reference 
made to the required and preferred qualifications 
described above. The application should also 
include a C.V., graduate school transcripts, as well as 
goals and plans for teaching and research at WWU. 
The names and contact information for letters of 
reference from four persons familiar with the can-
didate’s research and teaching must be provided; 
one of these references must be from outside the 
applicant’s current institution. Review of all applica-
tion materials will begin on January 5, 2015; position 
is open until filled. Questions regarding this position 
should be directed to the search committee chair, 
Liz Schermer (Liz.Schermer@wwu.edu) or the Geol-
ogy Department chair, Bernie Housen (Bernard.
Housen@wwu.edu). WWU is an EO/AA employer 
and encourages applications from women, minori-
ties, persons with disabilities, and veterans.

POSTDOCTORAL POSITION Meteor Fireball 
Modeling at Purdue University.

The Planetary Program at Purdue University is 
seeking an individual interested in joining a 3-year 
effort to model large meteor fireballs, such as that 
which devastated Chelyabinsk, Russia in 2013. The 
position is initially a one-year appointment with the 
possibility of extension for up to three years. We 
seek someone with strong quantitative and model-
ing skills that can apply hydrocode models and 
numerical equations of state to understand the for-
mation of shock waves around an asteroid entering 
the Earth’s atmosphere and follow its subsequent 
fragmentation and evaporation above the surface. 
A familiarity with UNIX is required and experience 
in FORTRAN programming is desirable.

Applicants must have a Ph.D. in a field related 
to Physics or Geophysics and appropriate com-
puter and modeling skills. Salary and benefits are 
highly competitive. The appointment can begin as 
early as January 2015. Applications should include 
a CV, bibliography and names of at least three 
referees. We prefer electronic submission directly 
to jmelosh@purdue.edu. Applications completed 
by January 1, 2015 will be given full consideration, 
although the search will continue until the posi-
tion is filled. A background check is required for 
employment in this position.

Purdue University is an EEO/AA employer fully 
committed to achieving a diverse workforce. All 
individuals, including minorities, women, individu-
als with disabilities, and protected veterans are 
encouraged to apply.

Postdoctoral Research Associate Department 
of Earth, Environmental and Planetary Sci-
ences, Brown University

The Department of Earth, Environmental and 
Planetary Sciences at Brown University invites 
applications for its postdoctoral research associ-
ate program. The department seeks outstanding 
candidates in the field of Earth and planetary sci-
ences, with preference this year given to applicants 
whose research addresses key questions regarding 
Earth structure, composition, dynamics, deforma-
tion and material properties. Postdoctoral associ-
ates are encouraged to pursue their own research 
interests, but close interaction with Brown Earth, 
Environmental and Planetary Sciences faculty is 
expected. Information about the department is 
available at http://www.brown.edu/academics/
earth-environmental-planetary-sciences.

These competitive, institutionally-supported 
postdoctoral positions are awarded for a one-
year period, with possible extension for a second 
year. The initial annual stipend is $56,500 and a 
research/travel fund of $5,000 is provided in each 
year. 

Applicants should submit a curriculum vitae, 
a brief proposal for the research to be carried out 
at Brown (with identification of a Brown faculty 
sponsor), a statement of research accomplish-
ments, and three letters of recommendation to: 
http://apply.interfolio.com/26789 no later than Janu-
ary 15, 2015. Inquiries may be directed by email to 
 geopostdocsearch@brown.edu. Decisions will be 
made in Spring 2015 for a position start date as ear-
ly as July 1, 2015. Applicants should have a recent 
Ph.D. (or equivalent degree) or should be 2014-2015 
degree candidates. Degree completion is required 
by the start date of the appointment.

Brown University is an equal opportunity/
affirmative action employer. We encourage applica-
tions from minority and women scientists.

Senior Research Scientist Opportunity in 
Hydrodynamic Phenomena US Army Engineer 
Research and Development Center Laboratory

“INNOVATIVE SOLUTIONS for a safer, better 
world.”

Salary range: $120,749 - $181,500 
Location: Vicksburg, MS
 Announcement Open: 15 Sep-3 Nov 2014
Become the Senior Research Scientist for 

Hydrodynamic Phenomena for the US Army Engi-
neer Research and Development Center (ERDC) 
(http://www.erdc.usace.army.mil/), Coastal and 
Hydraulics Laboratory (http://chl.erdc.usace.army.
mil/). The Coastal and Hydraulics Laboratory 
multi-disciplinary team of scientists, engineers, and 
support personnel is internationally recognized for 
its research in an entire spectrum of water resource 
challenges including groundwater, watersheds, 
rivers, reservoirs, estuaries, harbors, coastal inlets 
and wetlands, and nearshore coastal systems. 
As the Army’s expert in hydrodynamics, you will 
address essential logistical support issues for troop 
deployment, mobility, and maneuverability as well 
as civil works challenges in marine environments. 
This position requires national and international 
expertise and recognition in the areas of coastal 
and riverine environments and the hydrodynamic 
science of each. This is the only Senior Scientist 
position in the Army that deals with coastal and 
riverine phenomena (waves, surge, sediment trans-
port), and solutions to overcome these phenomena 
to support Army missions in both military and civil 
domains. 

To apply, go to: https://www.USAJOBS.
GOV/GetJob/ViewDetails/380667200. Or go to 
www.USAJOBS.GOV and enter the key word: 
DA-14-KMC-1209760

Looking for other available positions and loca-
tions? Go to: www.USAJOBS.GOV and enter the 
keywords: U.S. Army Corps of Engineers. Or click 
on other categories such as “Veterans” or “Recent 
Graduates”. 

TENURE TRACK POSITION IN SEDIMENTARY 
GEOLOGY.

San Francisco State University’s Department 
of Earth & Climate Sciences seeks candidates 
for a tenure-track position in Sedimentary Geol-
ogy at the Assistant or Associate Professor level, 
to begin August 2015. A Ph.D. is required, and 
postdoctoral experience is preferred. We seek a 
scientist committed to furthering the understand-
ing of sedimentary processes through a variety 
of applications. Salary for this position is to be 
negotiated and will be commensurate with expe-
rience. Applicants must have a commitment to 
excellence in teaching and demonstrate ability to 
develop an outstanding, externally-funded research 
program. Use  AcademicJobsOnline.org (https:// 
academicjobsonline.org/ajo/jobs/4546) to see full 
ad and apply. For questions, contact Dr. Karen 
Grove: kgrove@sfsu.edu; 415-338-2061. The search 
committee will begin reviewing applications on 
November 14, 2014. San Francisco State University 
is an Equal Opportunity employer with a strong 
commitment to diversity and encourages applica-
tions from women, members of all ethnic groups, 
veterans, and people with disabilities.

Tenure-Track Faculty Position Sedimentology 
The University of Alabama Department of 
Geological Sciences.

The Department of Geological Sciences at The 
University of Alabama invites applications for an 
Assistant Professor tenure-track faculty position in 
sedimentology beginning August 2015. Candidates 
must have a strong record of research and teach-
ing, and must have received their Ph.D. in Geosci-
ences at the time of appointment. The successful 
candidate will be expected to establish an external-
ly-funded research program, attract and supervise 
graduate students, and teach undergraduate and 
graduate courses in sedimentology/stratigraphy, 
and introductory geology. The department has a 
broad range of isotopic, geochemical and model-
ing research facilities available, in addition to Uni-
versity-shared instrumentation at the Central Ana-
lytical Facility (www.caf.ua.edu). Details regarding 
existing research programs, equipment, facilities, 
and departmental activities are at www.geo.ua.edu. 
Questions should be directed to Dr. Delores Robin-
son (dmr@ua.edu). Go to http://facultyjobs.ua.edu/
postings/35994 to electronically apply. When sub-
mitting an application, candidates must provide a 
cover letter, CV, research and teaching statements, 
and a list with the contact information for at least 
three referees. Review of applications will begin 
November 17, 2014. The University of Alabama is 
an Equal Opportunity Affirmative Action Employer 
and actively seeks diversity in its employees. 

Tenure-Track Faculty Position Seismic Stratig-
raphy The University of Alabama Department 
of Geological Sciences.

The Department of Geological Sciences at The 
University of Alabama invites applications for a 
tenure-track faculty position in seismic stratigraphy, 
beginning August 2015. The position will be filled 
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at the Assistant Professor level. Candidates are 
invited to apply who have specialties within the 
broad field of seismic stratigraphy. Energy industry 
experience is a plus. It is expected that this position 
will enhance our existing faculty research areas 
in geophysics, sedimentology, basin analysis, and 
petroleum geology. Candidates must have a strong 
record of research and teaching, and must have 
received a Ph.D. in geology, geophysics, or a related 
field, at the time of appointment. The successful 
candidate will be expected to establish a vigorous, 
externally funded research program and attract 
and advise high-quality graduate students. Teach-
ing responsibilities will include undergraduate and 
graduate courses in her/his specialty and introduc-
tory geology. The department has a broad range 
of geophysical, geochemical, and computational 
facilities, in addition to University shared facilities, 
including the Dauphin Island Sea Lab. Departmen-
tal software includes industry standards such as 
ProMAX, Petrel, IHS Kingdom, Geosoft, ArcGIS, 
and Matlab. Details regarding existing research pro-
grams, equipment and facilities, and departmental 
activities can be found at http://www.geo.ua.edu. 
Questions should be directed to Dr. Ibrahim Çemen 
(icemen@as.ua.edu). Applicants should go to http://
facultyjobs.ua.edu/postings/36000 to electronically 
apply for this position. When submitting an applica-
tion, candidates must provide a cover letter, CV, 
research and teaching statements, and a list with 
the contact information for at least three referees. 
Applications will be reviewed beginning Novem-
ber 17, 2014. The University of Alabama is an Equal 
Opportunity Affirmative Action Employer and 
actively seeks diversity in its employees.

Tenure-Track Faculty Position Climate Geosci-
entist Department of Geology College of Wil-
liam & Mary.

The Department of Geology at the College of 
William & Mary invites applications for a tenure-
track faculty position at the Assistant Professor level 
that will begin in August 2015. We seek a broadly-
trained climate geoscientist whose research and 
teaching interests may include, but are not limited 
to, paleoclimatology, climate dynamics/modeling, 
or climate and landscape change at short or long 
time scales. We encourage applicants with interests 
in broader questions relating to the impacts of 
climate change on society (water resources, food, 
health, energy, land use). The successful candidate 
will teach courses and advise research students 
in their area of specialty as well as contribute 
introductory-level courses in geology and environ-
mental science.

The department has six full-time faculty and a 
laboratory coordinator, and graduates ~25 under-
graduate majors per year all of whom complete a 
senior research project. The Geology department 
works closely with the College’s interdisciplinary 
Environmental Science and Policy program.

Candidate must apply online at https://jobs.
wm.edu. Submit a curriculum vitae, a cover letter, 

and statements of teaching and research interests. 
You will be prompted to submit online the names 
and email addresses of three references who will 
be contacted by us with instructions on how to sub-
mit a letter of reference. 

For full consideration, submit application 
materials by the review date, November 21, 2014. 
Applications received after the review date will be 
considered if needed.

At the AGU Conference in San Francisco in 
December, selected interviews will be conducted.

Required: A Ph.D. is required at the time the 
candidate begins the appointment (August 10, 
2015). 

Information on the degree programs in the 
Department of Geology can be found at http://
www.wm.edu/as/geology/. 

The College of William & Mary values diversity 
and invites applications from underrepresented 
groups who will enrich the research, teaching and 
service missions of the university. The College is 
an Equal Opportunity/Affirmative Action employer 
and conducts background checks on applicants for 
employment.

Tenured or Tenure-Track Professor in Igneous 
and/or Metamorphic Petrology Department of 
Geological Sciences Jackson School of Geosci-
ences The University of Texas at Austin

The Department of Geological Sciences in the 
Jackson School of Geosciences at The University of 
Texas at Austin seeks to hire a faculty member in 
the field of igneous and/or metamorphic petrology. 
We seek an outstanding scientist who will estab-
lish an innovative, world-class, externally funded 
research program in the petrological evolution of 
the Earth’s crust and/or mantle. The field of interest 
is open, but preference will be given to candidates 
who would complement and interact with our exist-
ing strengths in structural and metamorphic evolu-
tion of the lithosphere, magmatic processes, and/
or mantle dynamics. We seek a candidate who will 
take advantage of the existing geochemical analyti-
cal capabilities of the Jackson School, and in par-
ticular the electron microprobe, scanning electron 
microscopes, laser ablation single and multi collec-
tor ICP-MS, TIMS, stable isotope laboratories, and 
High Resolution Computed X-Ray Tomography facil-
ity, as well as interact with and possibly utilize the 
existing experimental petrology and high-pressure 
mineral physics laboratories. The search is open 
rank, with a preference for those at the Assistant 
Professor level. A Ph.D. is required by the expected 
start date (August 22, 2015).

The Department of Geological Sciences is part 
of The Jackson School of Geosciences (JSG), which 
also includes two research units, the Institute for 
Geophysics and the Bureau of Economic Geology. 
The JSG is home to more than 190 research scien-
tists and faculty members, and one of the largest 
combined graduate and undergraduate enrollments 
of any major Earth science program in the country. 
At JSG, petrology is a part of the Solid Earth and 

Tectonic Processes research theme and the Petrol-
ogy and Mineral Physics discipline.

Review of applications will begin December 31, 
2014, and continue until the position is filled. All 
interested applicants should submit cover letter, 
CV, research statement, teaching statement, and 
complete contact information for three letters of 
reference via e-mail to dgs@jsg.utexas.edu. Ques-
tions regarding the search may be addressed to the 
head of the search committee, Dr. James Gardner, 
at gardner@jsg.utexas.edu.

Background check conducted on applicant 
selected. 

The University of Texas at Austin is an Affirma-
tive Action/Equal Opportunity Employer.

The Department of Geology at Sonoma State 
University has an open tenure-track faculty 
position at the Assistant Professor rank in 
Sedimentary Geology to start in mid-August 
2015. To see the entire position announcement 
please visit: http://www.sonoma.edu/aa/docs/
poas/tt/poa_103830.pdf. To apply, go to the http://
www.sonoma.edu/jobs/ page and select Job 
Opportunities and the External Applicants box. 
Applicants will need to supply an application let-
ter, curriculum vitae, statement of research inter-
ests, teaching philosophy, and contact information 
for three references. Review of applications will 
begin on November 1st and continue until the 
position is filled.

The Geosciences Department at Hamilton Col-
lege seeks applicants for a tenure-track Assis-
tant Professor of Geosciences to begin in July 
2015. The successful candidate for the position 
must have a Ph.D. in the geosciences with a broad 
background in sedimentary geology and related 
field experience. Candidates will be expected to 
establish a strong scholarly record in sedimentary 
geology and to advise undergraduate research proj-
ects. Teaching responsibilities include: a required 
course in sedimentary geology, a topical introduc-
tory course in geology, and one or more electives in 
the candidate’s specialty.

Visit http://careers.agu.org/jobs/6523812/tenure-
track-assistant-professor-of-geoscences to learn 
more and to apply

Student Opportunities

MS or PhD assistantship: Dust and highway 
safety in the western US

The University of Tulsa Department of Geosci-
ences is pleased to announce a new fully-funded 
MSc or PhD position investigating the effects of 
atmospheric dust on the highway safety in the 
western US. Candidates should have spatial and 
quantitative analysis skills such as experience in 
GIS and remote sensing, and be highly motivated 
for fieldwork. Strong writing skills and the ability to 
communicate effectively are essential. Competence 
in atmospheric science, soil science, and wind 
erosion modeling are desirable but not required. 
Interested candidates should contact Dr. Junran 
(Jimmy) Li (junran@utulsa.edu) for more details. 
EEO - F/M/D/V.

NCALM SEED AWARD AD:.
The National Center for Airborne Laser Mapping 

(NCALM), funded by the National Science Founda-
tion (NSF), invites proposals from graduate students 
seeking airborne laser swath mapping (ALSM) 
observations covering limited areas (no more than 
40 square kilometers) for use in research to earn an 
M.S. or Ph.D. degree. Proposals must be submitted 
online. For background information and complete 
guidelines for submitting a proposal, please see 
www.ncalm.org. The deadline date for proposal sub-
mission is November 10, 2014. For more information 
contact NCALM@EGR.UH.EDU or call 832-842-8881.

PhD in hydrological and hydraulic modeling 
at ETH Zurich, Switzerland. Research focus is on 
the effects of flow regulation by hydropower opera-
tion on river morphology, riparian vegetation and 
aquatic habitat in an Alpine river. MSc Degree in 
civil/environmental engineering or earth sciences 
with specialization in hydrology/hydraulics and 
knowledge of river ecology are required. For more 
information contact Prof. Peter Molnar (molnar@
ifu.baug.ethz.ch). Target starting date is February 
2015 for 3 years.

PhD position at TU Delft, The Netherlands: 
“Coupled modeling of Greenland ice sheet and 
global climate”

The candidate will investigate current and future 
GrIS-climate interaction with CESM, the first global 
climate model capable of realistic simulation of ice 
sheet surface processes. Focus will be given to the 
separation of natural climate variability and anthro-
pogenic signals, the melt-albedo feedback, and the 
links with Arctic change. Applicants must have a 
background in Meteorology, Physics and/or Fluid 
Dynamics. High programming and analytical skills, 
and experience in advanced statistical analysis are 
required. We offer a four-year full-time position at 
the GRS department http://www.grs.citg.tudelft.nl/. 
The PhD candidate will be co-supervised by Jan 
Lenaerts (IMAU, Utrecht University) and will collabo-
rate with NCAR and LANL scientists. Please send 
cover letter, CV and contact details of two referees 
to M.Vizcaino@tudelft.nl, with subject “PhD Applica-
tion: Coupled GrIS/climate modeling” before 20th 
Nov 2014. More info: http://homepage.tudelft.nl/5f8f3

PhD Student Opportunity, Geophysics Joint 
Doctoral Program. San Diego State University 
and University of California San Diego are accept-
ing applications for the Joint Doctoral Program 
in Geophysics. The SDSU/UCSD Joint Program 
provides full access to the Geophysics curriculum 
of UCSD’s Scripps Institution of Oceanography, with 
additional specialized courses and research oppor-
tunities offered by SDSU faculty. Assistantships for 
Fall 2015 are available for research in earthquake 
physics and strong motion, fault zone structure and 
dynamics, quantitative paleoseismology, applied 
seismic imaging, and computational seismology. 
Successful candidates must meet doctoral admis-
sions requirements of both universities. Apply, by 
December 15, 2014, at www.csumentor.edu. For 
further information, see www.geology.sdsu.edu/jdp, 
or send inquiries to Professor Steven Day (sday@
mail.sdsu.edu).
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History of storm surge in Florida 
strongly underestimated

The observational hurricane record for 
northwestern Florida is just 160 years long, 
yet hurricane activity is known to vary 
strongly over thousands of years. Digging 
back into the prehistoric hurricane record, 
Lin et al. found that scientists’ reliance on 
such a narrow slice of observations has 
led them to severely underestimate the fre-
quency with which large hurricanes have 
slammed into Florida’s Gulf Coast.

According to historical records, northwest-
ern Florida gets hit by a hurricane packing a 
 5-meter storm surge every 400 years. Incor-
porating long-term paleohurricane records, 
the authors found that the frequency of such 
a storm is actually closer to every 40 years.

When strong storms batter the shore, 
waves can carry sediment far inland. 

Digging down into the sediment record, 
researchers can reproduce the occurrence 
of past storm surges. Using a hurricane 
model and storm surge sediment observa-
tions, the authors calculated the intensity 
and frequency of past hurricanes in Florida’s 
Apalachee Bay. They found that although 
the frequency of hurricanes hitting the Gulf 
Coast has remained relatively constant over 
the past few thousand years, the storms’ 
average intensities have been, at times, 
much greater than during the past 160 years.

Using their paleohurricane storm surge 
observations, the authors suggest that, his-
torically, northwestern Florida would see a 
storm surge of 6.3 meters every 100 years, 
8.3 meters every 500 years, and 11.3 meters 
in a worst-case scenario event. A storm 
surge of 8 meters, they say, would push tens 
of kilometers inland.

The authors suggest that assessments of 
hurricane risk in other coastal regions may 
also be biased by relatively short observa-
tional records, although the direction and 
magnitude of that bias is not obvious. (Jour-
nal of Geophysical Research: Atmospheres, 
doi:10.1002/ 2014JD021584, 2014) —CS

Europe supplies substantial aerosol 
phosphorus to the Mediterranean

Biologically unproductive ocean regions 
depend on the wind to transport neces-
sary nutrients, such as phosphorus, from the 
land. In the Mediterranean Sea, winds from 
Europe and North Africa bring phosphorus-
laden dust particles and aerosols to remote 
waters. Previous research assumed that 
North Africa is the primary source of these 
particles because large Saharan dust storms 
create red rain events across the Mediter-
ranean, making them an obvious source of 
nutrients.

Longo et al. set out to verify this assump-
tion. In a remote region in Greece, the 
authors collected aerosols originating from 

both North Africa and Europe to analyze 
their phosphorus content. The authors found 
that European aerosols contain, on aver-
age, 3.5 times more soluble phosphorus than 
North African aerosols.

Further, the authors note that as anthro-
pogenic climate forcing shifts wind patterns, 
Europe may become an even more signifi-
cant contributor of phosphorus, thus pro-
moting a more biologically productive Medi-
terranean Sea. This increase in biological 
activity could, in turn, affect local ecosys-
tems and climate. (Geophysical Research Let-
ters, doi:10.1002/ 2014GL060555, 2014) —JW

A simple model to calculate when 
drought causes plants to die

To build a realistic ecosystem model 
requires, among other things, designing a 
way to calculate when plants will persevere 
through hostile conditions and when they 
will wither and 
die. Using a sim-
plified model of 
trees’ internal 
hydrological sys-
tems, Manzoni 
et al. have built 
a model meant 
to calculate 
when changes 
in environmen-
tal conditions 
will cause a tree 
stress and when 
they will push it 
toward critical 
failure.

Although much is known about how 
plants respond to drought from a physiologi-
cal perspective, turning this understanding 
into a mathematical expression of plant mor-
tality that can be calculated from routinely 
observed environmental measurements is 
incredibly difficult.

Dry air or a dearth of soil moisture 
can cause the pressure in a plant’s  water- 
 transporting xylem to drop. If the loss of 
pressure is great enough, it can cause the 
xylem to fill with vapor and air and thereby 
lose its ability to move liquid water to the 
leaves.

In their model the authors represented 
a plant’s hydraulic system as, essentially, a 
link between the soil and the atmosphere, 
with two reservoirs for water storage: woody 
material and leaves. They allowed for differ-
ent hydraulic resistances between the soil 
and the roots, the roots and the stem, the 
stem and the branches, the branches and the 
leaves, and the leaves and the atmosphere. 
By analyzing the simplified hydrological sys-
tem as a nonlinear dynamical system and 
drawing on earlier work dealing with catas-
trophe theories, the authors calculated how 
stable equilibrium points emerge and fade 
under changing environmental and internal 

conditions and 
how they can 
contribute to the 
onset of hydrau-
lic failure.

The authors 
found that in 
some cases par-
tial loss of xylem 
function can 
actually contrib-
ute to the emer-
gence of new 
stable equilib-
rium points, stav-
ing off critical 

hydraulic failure. In other cases, a drop in 
soil water conductance, rather than weak-
nesses of the xylem, could trigger hydrau-
lic failure. (Water Resources Research, 
doi:10.1002/ 2013WR015236, 2014) —CS

—cOLin SchuLTz, Writer; and JOAnnA wEndEL, 
Staff Writer

A map showing simulated “worst-case” surge 
levels for waters offshore of the west coast 
of Florida, in meters. This worst case has an 
expected recurrence interval of 500 years. The 
black curve is a simulated storm track. 
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Wilted aspen leaves during the unusually hot and dry 
2014 summer in central Sweden.
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