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At the Joint Assembly in Toronto, the AGU 

Council passed three measures important 

to the Union’s future: (1) a recommendation 

for a change in governance structure, (2) the 

schedule for the search for a new executive 

director, and (3) the announcement of a new 

strategic planning initiative.

Why Now?

Last month, I updated you on important 

data gathering and deliberations completed 

by the Future Focus Task Force (FFTF), a 

15- member committee established to advise 

the Council of changes needed for AGU’s 

future, and I promised to share the results 

with you. 

While our scientifi c values and principles 

stand the test of time, our science is evolv-

ing against a dynamic backdrop of rapid eco-

nomic, political, and technological change. 

Communicating science through meetings, 

publications, and public education and out-

reach needs to keep pace with these changes. 

As the FFTF engaged with the membership 

and other worldwide partners over the last 

year, it became clear that to keep pace with 

AGU’s external environment and continue to 

provide you with the preeminent scientifi c 

community you have come to rely on, we 

must build a rock- solid foundation of (1) an 

effective governance structure, (2) excep-

tional executive leadership, and (3) a strate-

gic planning culture that is transparent and 

inclusive and builds long- term continuity.

Council Gives Unanimous Approval 
to Governance Changes

For future success, we need a governance 

structure that works effectively, one that pro-

vides suffi cient oversight to both the fi scal 

and legal business of AGU in a continuously 

evolving marketplace and one that communi-

cates the science through meetings, publica-

tions, and public education and outreach—

the areas that you, our members, tell us are of 

greatest importance.

Therefore, the AGU Council voted unani-

mously to (1) create a 16- member AGU board 

of directors elected by the membership 

to oversee the business of the Union, and 

(2) expand the AGU Council to include sec-

tion, focus group, and committee leaders to 

focus on matters related to the scientifi c activ-

ities of the Union.

The Council believes the changes will:

• Ensure more effi cient and accountable 

volunteer oversight;

• Enable adaptation to a dynamic 

environment; 

• Foster a healthy balance of power 

between staff and volunteer leaders;

• Correct inequities many perceive in the 

current system by including focus groups and 

committee chairs in Council decision mak-

ing; and

• Facilitate sections, focus groups, and 

committees working together to deliver the 

science needs of our community. 

The proposed changes include important 

overlap and collaboration between the board 

of directors and the new Council.

Membership Approval Sought

Changes to governance structure require 

amendments to our statutes and bylaws and 

will require an affi rmative mail vote of the 

membership. I have appointed a small task 

force to draft the amendments needed, and 

at the same time to conduct an assessment 

of all of our governing documents to assure 

compliance with District of Columbia non-

profi t law and best practices for a scientifi c 

society. The Statutes and Bylaws Committee 

will review these amendments prior to Coun-

cil consideration this summer. After Council 

approval, the new governing documents will 

be submitted to you for a vote. Our goal is to 

complete the membership vote by November, 

so that if you approve them, the new struc-

ture can take effect in July 2010.

These are important decisions for the 

future of the Union, and we have a plan in 

place to prepare you for an informed vote. 

Full details will appear in upcoming issues of 

Eos and on the AGU Web site. 

Council Approves Schedule 
for Executive Director Search

The AGU Council also approved a sched-

ule for the executive director search, which is 

part of a yearlong succession planning process 

led by the Executive Review Committee. This 

search will offi cially begin in August 2009 and 

culminate in the selection of a new executive 

director by spring 2010. Applications will be 

sought in November–December 2009.

As part of the succession planning process, 

AGU appointed Robert Van Hook as interim 

executive director following the retirement 

of Fred Spilhaus in January 2009. Interim 

appointment is a commonly used and effec-

tive approach following an executive of long 

tenure. Bob’s mandate is to help us exam-

ine how AGU does business and relates to its 

members and the public as well as lay the 

groundwork for the next AGU executive direc-

tor. In May, Bob provided the Council with an 

update about his progress. Some highlights 

include empowering AGU staff with authority 

and tools, timely fi lling of editorial positions, 

transfer of communications authorities to sec-

tion and focus group leaders, and perhaps 

most important, short-  and long- term initia-

tives to improve AGU’s Web site and technol-

ogy—all in response to previously expressed 

member input and interest. 

New Strategic Planning Initiative

Finally, the AGU Council approved a new 

strategic planning process that represents 

a fundamental shift from the past, which 

involved a small group planning on a 2- year 

cycle coinciding with presidential terms. Our 

new strategic planning culture, in contrast, will 

have a 5-  to 10- year outlook; provide continuity 

across multiple leadership cycles; and actively 

engage AGU members, leaders, and external 

partners to help shape the future. It will be 

more transparent in how we plan, budget, and 

execute activities that members want AGU to 

undertake, and it will enable us to adopt new 

approaches needed, retain what is still rel-

evant, and abandon what no longer serves 

us. The centerpiece of this process will be a 

highly interactive conference for 64 partici-

pants at AGU headquarters, 1–3 October 2009. 

I hope you share my excitement about the 

progress we are making toward AGU’s future. 

Your opinion matters. I invite you to send me 

your comments at  AGUmatters@  agu .org. Stay 

tuned for more details over the summer!

—TIMOTHY L. GROVE, AGU President;  E-mail 
 tlgrove@ mit .edu

Looking to the Future: 
AGU Council Takes Important Action

The Decade of Geopotential Field 

Research, inaugurated in 1999 with the 

launch of the Danish satellite Ørsted on 

23 February, was designed as an interna-

tional effort to promote and coordinate con-

tinuous monitoring of geopotential fi eld vari-

ability in the near- Earth environment. Since 

1999, the Challenging Minisatellite Payload 

(CHAMP), the Gravity Recovery and Climate 

Experiment (GRACE), the Satélite de Apli-

caciones Científi cas- C (SAC- C), and most 

recently, the Gravity fi eld and steady- state 

Ocean Circulation Explorer (GOCE) satel-

lites have combined with Ørsted to generate 

an unprecedented wealth of data on Earth’s 

magnetic and gravity fi elds. 

Interpretation of the new magnetic data 

from the Decade has led to improvements 

in scientists’ knowledge of the fast changing 

small scales of the Earth’s magnetic fi eld, 

providing details of magnetic fi eld genera-

tion within the Earth’s core. The new mag-

netic data have also been used in the World 

Digital Magnetic Anomaly Map ( WDMAM) 

project, which “images” the lithosphere’s 

igneous and metamorphic rocks. Such data, 

associated theory, and modeling work also 

led to the discovery of previously unde-

tected processes with magnetic signatures 

that can be observed by satellites, including 

oceanic tides, ionospheric pressure gradient 

currents and ionospheric plasma irregulari-

ties, and serpentinized mantle overlying sub-

duction zones. Knowledge of the magnetic 

properties of these processes provides sci-

entists with a new perspective of the physics 

involved in the phenomena. 

CHAMP, one of the main data collectors 

for the Decade, may reenter the atmosphere 

by the end of 2009, depending on solar activ-

ity. CHAMP will be succeeded by Swarm, the 

fi fth Earth Explorer mission in the European 

Space Agency’s Living Planet Programme 

(Figure 1a). The new mission aims to mea-

sure the Earth’s magnetic fi eld with unprec-

edented accuracy through a constellation 

of three polar- orbiting satellites, designed to 

maximize the scientifi c return in the areas of 

core dynamics, lithospheric magnetization, 

and three- dimensional (3- D) mantle con-

ductivity. It will also investigate electric cur-

rents fl owing in the magnetosphere and ion-

osphere, quantify satellite drag in the upper 

atmosphere, and search for the magnetic sig-

nature of ocean circulation. 

The Decade has given geomagnetic 

research endeavors a strong foundation. 

Swarm will build on these past accomplish-

ments and usher in a new era in the study of 

geomagnetism through separating the mul-

titude of sources contributing to the Earth’s 

magnetic fi eld.

Understanding the Effects 
of Internal Magnetic Fields

The sources of the Earth’s magnetic fi eld 

fall into two categories: The fi eld is gener-

ated either from electric currents or from 

magnetized material. Electric currents can 

be found throughout the Earth system. The 

largest of these current systems is found 

inside the metallic core, but smaller current 

systems exist within the ionosphere, mag-

netosphere, and oceans. The current sys-

tems within the Earth’s core are generated 

by a self- sustaining dynamo process and are 

closely tied to motions in the liquid metal 

outer core. Two main types of instruments 

are used to detect the geomagnetic fi eld: 

fl uxgate magnetometers, for measuring the 

direction of the fi eld, and scalar magnetom-

eters, for measuring its magnitude. 

To learn more, scientists have recently 

looked to Mercury, the only other terrestrial 

planet besides the Earth with a planet- wide 

intrinsic magnetic fi eld. Two recent fl ybys of 

the Sun’s innermost planet by NASA’s Mer-

cury Surface, Space Environment, Geochem-

istry, and Ranging (MESSENGER) spacecraft 

have revealed that the large- scale morphol-

ogy of Mercury’s internal magnetic fi eld 

[Anderson et al., 2008] is similar to that of 

Earth’s, although Mercury’s surface fi eld 

is 2 orders of magnitude weaker. Domi-

nantly dipolar and spin- aligned, the fi elds of 

both planets possess signifi cant nondipole 

moments, manifested as polar and equato-

rial magnetic “lows.” In the case of Earth, 

the “low” is referred to as the South Atlan-

tic anomaly, a region marked by a growing 

reverse fl ux patch on the top layer of the 

underlying core.

The South Atlantic anomaly is an oval-

 shaped geographic region in the southern 

Atlantic Ocean east of Brazil. Because of the 

relatively weak magnetic fi eld here, parti-

cles from the Van Allen radiation belts have 

access to lower altitudes, and the associated 

increased radiation dose adversely affects 

satellites traveling through the region. This 

feature has existed since at least 1840 and 

is closely tied to the overall decrease of the 

strength of the Earth’s dipole (5% per cen-

tury) since that time [Jackson and Finlay, 

2007]. Another large- scale phenomenon 

is the rapid motion of the north magnetic 

dip pole (where the fi eld direction is verti-

cal). Because the horizontal component of 

the magnetic fi eld in the region of this pole 

exhibits a very fl at gradient, small changes 

in the fi eld can cause signifi cant displace-

ments of the pole [Mandea and Dormy, 

2003]. 

 What causes such changes in the fi eld? 

Changes of internal origin can now be wit-

nessed with unprecedented space and time 
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resolution, providing detailed pictures of 

fast changing small- scale structures in the 

fi eld produced within the core [Hulot et al., 

2002, 2007]. The dynamics of these features 

have been shown to affect the length- of-

 day variation and may testify to unexpect-

edly rapid fl ow changes in the Earth’s core 

[Olsen and Mandea, 2008], a provocative 

suggestion that needs further validation 

from the Swarm mission.

Magnetic Anomalies

Although the magnetic fi elds from the 

Earth’s core represent some 99% of the 

Earth’s magnetic fi eld, material in the 

Earth’s crust and uppermost mantle pro-

duce fi elds that are easily measurable with 

sensitive magnetometers. This material is 

magnetized and is dominantly associated 

with igneous and metamorphic rocks rich 

in iron oxides, although sedimentary rocks 

also have subordinate but measurable mag-

netism. This magnetism is a function of tem-

perature; rocks lose their magnetism as they 

approach their Curie temperature, typically 

200º–700°C. 

Studies of crustal magnetism have con-

tributed to geodynamic models of the litho-

sphere, geologic mapping, and petroleum 

and mineral exploration. Maps of crustal 

magnetic fi elds, interpreted in conjunction 

with other information, have been used to 

locate diamond- bearing kimberlites and 

meteorite impacts. The depth of the mag-

netized rocks can be inferred by mapping 

the wavelength of the magnetic fi elds, with 

the deepest sources producing the longest 

wavelengths.

Through sensitive magnetometers on 

board satellites, airplanes, and ships, crustal 

magnetic fi elds have been mapped in the 

Magnetic Anomaly Map of the World, pub-

lished in 2007 by the WDMAM project [Kor-

honen et al., 2007]. The map represents the 

fi rst global compilation of the wealth of 

magnetic anomaly information and was gen-

erated by combining CHAMP satellite data 

and aeromagnetic and seagoing surveys, 

supplemented by anomaly values estimated 

from a combination of oceanic crustal ages 

and a magnetic polarity time scale. Because 

information is collected from ground- based 

and satellite- based surveys, large- scale pat-

terns and fi ne- scale fl uctuations can be 

observed. A new generation of the map is 

planned for 2011 and will include many new 

data from oceangoing surveys, although 

the southern oceans still remain poorly 

surveyed. 

The Earth’s mantle is usually considered 

to be nonmagnetic because of mineral-

ogy and elevated temperature, but inves-

tigations conducted during the Decade of 

Geopotential Field Research reveal that sub-

duction margins may be an exception to 

this rule. Subducting oceanic slabs release 

water into overlying continental mantle, 

thereby transforming peridotite into ser-

pentinite. Serpentinite often contains abun-

dant magnetite, and thermal models suggest 

that cold, descending slabs cool the mantle 

to below the Curie temperature of magne-

tite, revealing its magnetic signature. Mag-

netic and gravity anomalies over subduction 

zones are commonly seen in satellite maps, 

and in the Cascadia and Alaskan subduc-

tion zones, for example, the depth of the 

sources of these long- wavelength anomalies 

has been estimated to lie within the mantle 

(Figure 1c, see Blakely et al., [2005]). 

Magnetic Signatures of Oceanic Tides 

Newly recognized processes with satel-

lite magnetic signatures also include the 

oceanic lunar semidiurnal (M
2
) tide [Tyler 

et al., 2003]. The semidiurnal tide possesses 

a magnetic signature because seawater is 

an electrically conducting fl uid. The fl ow of 

this fl uid through the Earth’s main magnetic 

fi eld in turn generates magnetic fi elds, but 

these do not affect the tidal fl ow to any sig-

nifi cant degree. 

The tidal signature was easily recognized 

because of a clear M
2
 peak in the intensity 

spectra over the ocean data collected by 

CHAMP, in contrast to the land data where 

the peak was absent. Additionally, a global 

numerical prediction of these magnetic 

fi elds was in good agreement with observa-

tions. Of more importance for climate mod-

eling, the magnetic signal associated with 

oceanic currents should be measurable by 

CHAMP, and soon by Swarm. However, the 

spatial scale of these signals overlaps with 

those from the core and crust, and they 

have not yet been isolated. 

Complications to Measurements

Complicating satellites’ ability to iso-

late the Earth’s internal magnetic fi elds are 

a variety of magnetic fi elds from sources 

above the neutral atmosphere, in the region 

called geospace, several of which have 

been recognized for the fi rst time as a con-

sequence of high- resolution magnetometers 

and plasma instrumentation on  CHAMP. 

Examples include the magnetic fi elds asso-

ciated with regions of dense plasmas [Lühr 

et al., 2003] or irregularities within the equa-

torial ionosphere [Stolle et al., 2006], as well 

as with gravity- driven electric currents in 

the ionosphere [Maus and Lühr, 2006]. 

Electron density anomalies are promi-

nent north and south of the magnetic equa-

tor, especially after sunset. These lead to 

magnetic fi eld depletions of only one part in 

10,000 (Figure 1b), which explains why they 

were not previously recognized. The mag-

nitude and scale size of these features fall 

within the range of crustal anomalies, and 

earlier models of the crustal magnetic fi eld 

often contained spurious signatures skewed 

by electron density anomalies. These fea-

tures can also cause artifacts in main fi eld 

models, especially in the secular variation 

and acceleration coeffi cients, due to the 

effect’s dependence on the 11- year solar 

cycle. 

Because the Swarm satellites will be at 

two different local times, external fi eld 

effects and corresponding induced effects 

are more likely to be recognized and iso-

lated. Extensive simulation studies have 

shown how satellites at multiple local times 

can be optimized to do the best job of sepa-

rating internal, external, and induced fi elds.

Looking to the Future

New discoveries of processes through 

analysis of satellite magnetic signatures are 

expected to continue apace with Swarm. 

Swarm’s constellation will include two 

spacecraft at low altitude, measuring the 

east- west gradient of the magnetic fi eld, and 

one at higher altitude in a different orbital 

plane. The new satellites will carry instru-

mentation to measure the vector and scalar 

magnetic fi elds, electric fi elds and plasma 

parameters, nongravitational accelerations, 

and position (with the Global Positioning 

System). In addition, by making it possible 

to access the detailed evolution of the fi eld 

at the top layer of the underlying core over 

a signifi cant time period, data assimila-

tion procedures may be used to predict the 

future behavior of the Earth’s magnetic fi eld. 

Work on prediction already has begun, 

with promising results [Fournier et al., 2007; 

Liu et al., 2007]. The improved local time 

coverage of the Swarm satellites will sig-

nifi cantly advance studies of the 3- D elec-

trical conductivity of the mantle. Con-

ductivity variations often correspond to 

large- scale variations in water content, and 

this approach could complement seismic 

techniques for imaging subducted slabs 

within the mantle. Finally, the magnetic sig-

nature of subduction and serpentinization 

will allow for detailed study of the possible 

connection between intraslab earthquakes 

and the hydrated fore- arc mantle [Blakely 

et al., 2005].

Expected results from Swarm and new 

results from CHAMP and Ørsted will be 

presented at the Second Swarm Interna-

tional Science Meeting, held at the Ger-

man Research Centre for Geosciences 

(Deutsches GeoForschungsZentrum (GFZ)), 

in Potsdam, Germany, from 24 to 26 June 

2009. For more information on geomagnetic 

research, and its applications, please visit 

http:// www .esa .int/  esaLP/  LPswarm .html.
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Fig. 1. (a) Schematic of the upcoming Swarm constellation, set within the geomagnetic environ-
ment of the Earth. Image courtesy of the European Space Agency (ESA)/Advanced Operations 
and Engineering Services (AOES) Medialab. (b) Magnetic effect of the equatorial ionization 
anomaly after sunset at 400 kilometers in altitude, from 23 to 27 October 2001 [Lühr et al., 
2003]. The color bar represents the change in magnetic field B, measured in nanoteslas. (c) Crust 
and upper mantle model of subduction zone and related serpentinite mantle wedge associated 
with magnetic and gravity anomalies, the latter measured in milligals. Adapted from Blakely et al. 
[2005].
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