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Mission
To make a fundamental contribution to the advancement of Geographic 
Science by:

• Conducting disciplinary and integrative research in the physical and 
social sciences that span local to global scales with an emphasis on a 
geospatial perspective of our changing planet and its sustainability

• Equipping students to meet the challenges associated with the 
continuing evolution of geographic science while providing them with 
vibrant and fulfilling educational experiences

• Applying geographic science to societal and environmental issues in our 
state, nation and global community



Composition I

Faculty
•31 Teaching Faculty

• 16 Professors

• 15 Lecturers

•39 Research Professors

•17 Adjunct Professors

•19 Research Associates

•27 Faculty Research Assistants



Composition II
Student Body

• 67 PhD Students

• 3 BS/MS Students

• 116 MPS Students

• 194 currently enrolled Major Bachelors Students (as of 8/16/17)

• 110 currently enrolled Minor Bachelors Students (as of 8/16/17)

GEOG ranked by NRC as #3 in the nation 
for PhD granting Universities



Key Research Themes
•Human Dimensions of Global Change – Coupled Human and Natural Systems

• Studies of linkage between socio‐economic systems and environmental systems
• Teleconnecting local consumption to global impacts
• Effects of Nature Tourism as a Development Strategy on Poverty and Inequality
• Modeling and Visualizing Global Food Supply
• Poverty alleviation and climate change
• Social Networks

•Land Cover – Land Use Change
• Studies key interface between human and natural systems

• Global Forest Monitoring using Remote Sensing
• Mapping of Global Urban Extent
• Fire Monitoring and Modeling Remote using Sensing

• Global Agricultural Production Monitoring



Key Research Themes
•Carbon, Vegetation Dynamics and Landscape‐Scale Processes

• Studies monitoring and modeling global vegetation dynamics and carbon
• Modeling the Impacts of major Disturbances on the Earth’s Coupled Carbon‐Climate System

• Synthesis of Forest Growth, Response to Wildfires and Carbon Storage for Russian Forests

• Carbon modelling of boreal peatland systems

• A Framework for High‐resolution Estimation of Terrestrial Carbon

•Geospatial‐Information Science and Remote Sensing
• Studies utilizing big data, geospatial data mining, analysis and visualization

• Geospatial Data structures and Modeling

• Spatiotemporal mobility patterns and public health

• Place‐based data analytics and Geoprivacy

• Lidar derived 3‐D Vegetation Structure (GEDI Mission)

• GLCF Data Archive and Distribution

• GEO ODK Mobile Application for field data collection



Research Statistics
•Total Research Fund: $ 13.2Million

•NASA Awarded Fund: $ 8.7 Million (69.8%)

•Total NASA projects: 58 projects

•FY 04 to FY 13 growth: +169%

•Education: Average, 6 Fellowships/year

•Leadership in NASA Programs:
• Chris Justice: Program Scientist, Land Cover Land use Change, VIIRS Land Discipline Lead, Co‐Chair LANCE UWG
• Ralph Dubayah: GEDI PI., Chair Vegetation Structure WGG
• George Hurtt: Science Team Leader, Carbon Monitoring System
• Eric Kasischke: Co‐Chair, ABOVE Science Definition Team



Research Highlights (2013)
•For the first time externally funded research volume passed $13 million

•11 department researchers recognized as University Research Leaders (>$300,000/year)

•10 Undergraduate Honors students participate in Joint UMD‐BNU

•Joint Global Change Program

•6 papers were published in top tier journals (e.g. Science, Nature, PNAS)

•UMD ranked #4 in the world in Remote Sensing

•New GSFC‐UMD Joint Global Carbon Cycle Center enters year 2

•PhD Students Don Cheng and Ana Sanchez‐Rivera win awards for student paper presentations at 
AGU and Applied Geography Conferences



Undergraduate Program
Majors and Tracks
• Geographical Sciences

• Environmental Systems and Natural Resources

• Development and Sustainability

• Geographic Information Science & Computer Cartography
• GIS

• Remote Sensing

• Environmental Science & Policy
• Marine and Coastal Management

• Land Use

• Global Environmental Change



Undergraduate Program
Minors
• Geographic Information Science

• Remote Sensing of Environmental Change

Other Programs

• Internship Program

• Study Abroad

• Honors

• TA Program

• Geography Club & Gamma Theta Upsilon

• Geographical Sciences Career Fair

• 5 Year MS/BS Program

• Double Major with Secondary Education

https://geog.umd.edu/content/internship-program
https://geog.umd.edu/content/study-abroad-0
https://geog.umd.edu/content/honors-geography
https://geog.umd.edu/undergraduate/ta-program
https://geog.umd.edu/content/clubs-and-associations
https://geog.umd.edu/content/geography-career-fair
https://geog.umd.edu/combined-bsms-program
https://geog.umd.edu/content/secondary-educatongeography-double-major-program


Fall 2018 Lower Level 
Undergraduate Courses

Course # Course Title Requirement

GEOG110 The World Today: Global Perspectives General Education (DSHS, DVUP)

GEOG130 Developing Countries General Education (DSHS, DSSP)

GEOG140 Natural Disasters General Education (DSNS, SCIS)

GEOG170 Introduction to Methods of Geospatial 
Intelligence and Analysis

General Education (DSNS)

GEOG201 Geography of Environmental Systems General Education (DSNL), Major, 
Minor

GEOG212 Career Planning for GEOG, GIS, and ENSP Major



Examples of Fall 2018 Upper Level 
Undergraduate Courses

Course # Course Title Requirement
GEOG306 Introduction to Quantitative Methods General Education (FSAR), Major, Minor

GEOG330 As the World Turns: Society and Sustainability in a Time of Great 
Change

General Education (DSHS, DVUP, SCIS), Major

GEOG332 Economic Geography Major

GEOG372 Remote Sensing Major, Minor

GEOG373 Geographic Information Systems Major, Minor

GEOG416 Conceptualizing and Modeling Human-Environmental
Interactions

Major

GEOG418 Field and Laboratory Techniques in Environmental Science Major

GEOG422 Changing Geographies of Sub-Saharan Africa Major

GEOG432 Spatial Econometrics Major

GEOG476 Object Oriented Programming for GIS Major

GEOG498K Web GIS Major



Graduate Program
Programs Offered 

1. Master Professional Studies in Geographic Information Sciences (MPS/GIS)

2. Doctoral Program • B.A. or B.S. in Geography not required

3. Combined BS/MS Program

•Applications accepted September 1 ‐ December 15 for Fall entry

•Financial Aid – Teaching assistantships, research assistantships, various 
fellowships available.

•Salary is for 9.5 months (20 hrs/wk) + full tuition remission – Annual renewal 
possible if 3.0+ GPA is maintained

•For more information, please visit: https://geog.umd.edu/landing/Graduate

https://geog.umd.edu/landing/Graduate


MPS GIS Program
• More than just GIS:

• Remote sensing, computer programming, statistics

• Offers both MPS degree and Graduate Certificate
• MPS (31 credits)

• Graduate Certificate (12 credits)

• interactive and dynamic
• Lectures taught in a real classroom and simultaneously broadcast online in real time

• Optional on-campus study

• Based on 12-week long quarters

• Designated as an ESRI Development Center

• Currently enrollment: 116 MPS Students, 20 Graduate Certificate Students (as of Fall 2017; ~85% 
pursuing Master degree)pursuing Master degree)



Starting in Fall 2017…MPS in Geospatial 
Intelligence

• Provides graduates with the skills and expertise to lead new 
initiatives in the rapidly shifting landscape of GEOINT applications, 
data collection systems, analytic methods, and mission support 

•Offers both a Master’s degree program and a Graduate Certificate 
in GEOINT

•Full-time or part-time, online or on-site

•Visit https://geospatial.umd.edu/education/overview (CGIS website 
under Education tab) for complete details

https://geospatial.umd.edu/education/overview


Human Dimensions of global 
change – coupled human & 

natural systems research areas
•Study of linkage between socio-economic systems and climate 
change

• Population, socio-economic development, consumption and production, poverty, climate impacts and 
adaptation, policy alternatives,, etc.

•Examples of current projects:
• Teleconnecting local consumption to global environmental impacts

• Effects of Nature Tourism as a Development Strategy on Poverty and Inequality: Namibia & 
Mozambique test cases

• Modelling and Visualizing Global Food Supply

• Modeling global trade network and environmental change

• China Food Supply Projections

• Poverty alleviation and climate change



Teleconnecting Consumption to Environmental Impacts at Multiple Spatial Scales
Research Frontiers in Environmental Footprinting. Industrial Ecology. 2014.
Hubacek, Feng, Minx, Pfister, and Zhou

How to best harness new data 
sets and combine approaches?

How to model the global 
interlinkages?

How to model impacts 
and trade-offs across 
scale?

Teleconnecting local decisions to global impacts



Stakeholder networks and 
environmental perceptions

Global trade networks and 
environmental change

Social network theory

Micro level – individual actors Macro level ‐ countries Agent‐based modelling

Christina Prell’s Research on Social Networks

Deal Island Pennisula, MD



Coastal flooding Pluvial & Fluvial 
flooding

Extreme Rainstorms, Astronomical High Tides, Storm Surge, and Upstream Floods

Modeling and Mitigating Compound Modeling and Mitigating Compound FloodFlood Risks in Coastal Cities

L. SUN



UK Urban Carbon footprints



Land cover-land use change 
(lcluc) research areas

•LCLUC: key interface between human and natural systems
• Land change Information is combined with human socio‐economic data to study past land cover and 

land use change and to inform advanced modeling of spatially‐explicit future scenarios
• Data used to address social, economic, carbon, climate, biodiversity and other aspects of land‐use 

changes to monitor societal impacts, adaptations and vulnerability to fire, droughts, floods, 
desertification, and other catastrophic events

•Current Project Examples:
• Congo Basin Forest Monitoring using Satellites for CARPE
• Mapping of Global Urban Extent
• Eco ‐System Disturbance and Fire: Patterns, Trends, and Greenhouse Gas Consequences
• Global Drought Monitoring
• Remote Sensing and Global Land Change Monitoring



Land cover/land-use change



Landsat based decadal forest change mapping in the 
congo basin: 1990s – 2000s



Active fires seasonal variability (2005)

Justice, Giglio



Global agricultural drought monitoring





Carbon, vegetation dynamics & 
landscape – scale processes 

research areas 

•Studies monitoring and modeling global vegetation
• Mapping and studying human and natural disturbances and their landscape‐ scale impacts, as well as 

changes to the earth surface as a result of climate variability
• Integration of field‐based research with remotely‐sensed observations to address key scientific 

uncertainties
• Alterations to the global carbon cycle are changing atmospheric composition with implications for 

human well‐being

•Current Project Examples:
• Synthesis of Forest Growth, Response to Wildfires and Carbon Storage for Russian Forests
• Impacts and Implications of Increased Fire in Tundra Regions of North America
• Carbon modelling of boreal peatland systems



Net Carbon impact of tropical cyclones



Integrated modeling







Geospatial information science 
(GIScience) research areas

• We are developing and using the latest geospatial science and technologies to address the 
unique challenges associated with the analysis and modeling of location‐based phenomena

• Research areas include:
• big geospatial data,
• open source geospatial modeling, 
• 3D geovisualization,
• geospatial social media analytics, 
• mobility and spatial trajectory analytics, 
• place‐based analytics, and 
• geospatial visualization, among other topics



Place‐based data analytics: McKenzie

• Human Activity modeling & prediction

• Geosemantics & Knowledge representation

• Geoprivacy and location obfuscation



Augmented geospatial context analysis: Cheng Fu (Stewart)

34

• Spatial activity pattern analysis using social media data and ABM modeling



Spatial‐temporal cluster analysis of drug deaths involving heroin : Yanjia Cao 
(Stewart)

What is the spatiotemporal pattern of drug poisoning 
deaths involving heroin?

Heterogeneous 
cluster

Core cluster

Over 77% counties 
in cluster w/ RR>1?

CC1

CC19

LLR
decrease

Sensitivity analysis

population at 
risk

0.2%

5%



Visualizing and processing large sets of 
geospatial data

• Sparse sets of points requires ad-hoc representations
• Incomplete or redundant data requires multiresolution

models

Developing analytical tools requires
• Extracting morphological features
• Incorporate simplification and noise removal techniques

Object 
reconstruction

Scalar and Vector 
data analysis

Multiresolution
representations

Spatial data analysis and representation: L. De Floriani



Individual Tree Mapping from LiDAR point clouds 

Reconstructing the structure of each tree, starting from a point cloud describing a 
forest. 

Challenges:
• The point cloud can be huge
• Noise and incomplete data due to occlusions
• Geometric approaches are well suited for specific kind of forests but not 

generalizable

Solutions:
• Multiresolution models for triangle and tetrahedral meshes are used for 

representing data efficiently
• A topological approach is used for studying the evolution of each single tree.
• Topological features are identified as points where the shape changes



The Center for Geospatial Information Science – come meet 
us in  1124 LeFrak!!

Kathleen Stewart
Director

Leila De Floriani
Professor

Grant McKenzie
Asst. Professor

Ruibo Han
Lecturer

A growing team of postdoctoral researchers, graduate students, visiting scholars, and CGIS affiliates

Micah Brachman
Lecturer





Remote Sensing research areas
•Remote Sensing Science

• Algorithm and product development
• Collaboration on sensor specification and development (w. 

NASA GSFC)
• Data and Information Delivery Systems

•Global Observations and Data Products
• AVHRR>MODIS>VIIRS (NASA Science Teams) w. NASA GSFC
• Landsat TM> ETM> LDCM (USGS Science Team) w. NASA GSFC 

and NASA Ames.
• LIDAR w. NASA GSFC and NASA JPL
• Global Urban Extent w. NASA GSFC
• Sentinel 2 and 3 merged processing (NASA US participation)

•Remote Sensing Applications
• Agricultural Monitoring w. NASA and USDA
• Global Forest Monitoring w. NASA, Google and the Moore 

Foundation
• Range Management
• Flood Monitoring and Management
• Fire Monitoring and Management w. USFS

• Integration of RS observations into Earth System Models
• Carbon and Biogeochemical Cycling, Ecosystem Dynamics
• Land/Atmosphere Exchanges of Energy/Water/GHG exchange
• Emissions Estimation, Fire Regime Characterization
• Agricultural production
• and Degradation



Developing the first global high-resolution MODIS products of 
downward shortwave radiation (DSR) and photosynthetically 
active radiation (PAR) 

• DSR) and PAR are two key parameters 
required by almost all land surface models.

• We are funded by NASA to generate the 
DSR (MCD18A1) and PAR (MCD18A2) 
products from MODIS data.

• Validation shows our new products have 
superior accuracy and  quality.

D. Wang & S. Liang, NASA, NNX14AI72G
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