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Earth Observation (or Remote Sensing)

Earth Observation (EO) is the gathering of information about planet Earth’s physical, chemical 
and biological systems via remote sensing technologies, usually involving satellites, airplanes 
and hand-held devices carrying imaging devices (i.e sensors). 

EO is crucial for:

▪ monitor and assess the status of, and changes in, the natural and manmade environment

▪ deliver reliable and repeat-coverage data

https://sentinel.esa.int
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Earth Observation (or Remote Sensing)
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Global Consequences of Land Use

Deforestation in Nuflo de Chavez, Bolivia. Image source: Annual Landsat composites
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Global Consequences of Land Use

Image Source: Grant (2016)

Pivot Irrigation Fields, Wadi As-
SirhanBasin, Saudi Arabia

Image Source: WorldView

Slums of Dehli, India

Image Source: WorldView

Deforestation, Para, Brazil

Image Source: WorldView
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Working Group Terrestrial Remote Sensing

Head –Prof. Dr. rer. nat. Olena Dubovyk, UHH
Dr. Nima Ahmadian
Scientific Researcher (Postdoct)

Working on Remote Sensing for environmental and Agro-
Ecosystems world wide

Binita Khanal
Scientific Researcher (PhD Student)

Working on Remote Sensing for grassland biodiversity 
monitoring in Germany

Fatemeh Saba
Scientific Researcher (PhD Student)

Working on Remote sensing for agricultural drought monitoring 
in Africa

Nikhil Raghuvanshi 
Scientific Researcher

Working on Remote sensing for land degradation monitoring  in 
Europe and Africa

Dominic Johnson
Student Assistance
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Scope & Vision

& Vision

Remote sensing obtains information about the Earth's surface without 
physical contact, using instruments on satellites, aircraft and drones.

Our group leverages multi-scale observations to monitor environmental 
change, develop new algorithms and link observations to ground truth.

Satellite

10–30 m resolution
Global coverage

Airborne

0.3–1 m resolution
Regional campaigns

UAV

<0.1 m resolution
Field scale

Remote sensing obtains information about the Earth's surface without 
physical contact, using instruments on satellites, aircraft and drones.

Our group leverages multi-scale observations to monitor environmental 
change, develop new algorithms and link observations to ground truth to 
support sustainable use of resources in general.

Satellite

10–30 m resolution
Global coverage

Airborne

0.3–1 m resolution
Regional campaigns

UAV

<0.1 m resolution
Field scale
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Vegetation & 

Biodiversity

Snow & Ice 

(Cooperation

with UiB) 

Hydrology & 

Climate
Land Use and 

Land Cover 

Mapping

Urban 

Environments
EO Data, Methods & Tools 

Agriculture

Natural Hazards 

Treaty Monitoring

Topics covered in the working group

Thematic Focus 
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Å Remote Sensing cources such as RS4Hazards, Remote Sensing for Environmental Monitoring and Management

Å GIS cources such as GIS 1, GIS 2

Å Physical Geography cources

Å Joint UAV course between UiB, UHH, Salzburg
Å Collaborative block course combining flight missions, LiDAR scanning, and 3D modeling.

Å Students collect and process UAV data to map vegetation structure and topography.

Å Opportunity to join multi-university field campaigns and co-author reports.

Å Excursions 

Å What you learn: different softwares and platforms such as ArcGIS, GEE, QGIS, Python

Å Skill Development: learn cutting-edge geospatial workflows, machine learning, and visualization tools.

Å Opportunities for BSc and MSc (topics examples):drought monitoring, land degradation mapping, biodiversity indicators, UAV photogrammetry, 
carbon modeling, AI for Earth observation.

Å Student Assistant jobs:

Supports our group activities, support data processing, field campaigns, and programming (Python, GEE, QGIS).

Å Contact – my email, your email (office number

₃ Prof. Dr. Olena Dubovyk– olena.dubovyk@uni-hamburg.de (Room: 822)

₃ Dr. Nima Ahmadian– nima.ahmadian@uni-hamburg.de (Room: 815)

9

Thematic Focus 

mailto:olena.dubovyk@uni-hamburg.de
mailto:nima.ahmadian@uni-hamburg.de
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Specialized Equipment

▪ UAV lab

▪ GPS lab

▪ Laptop lab

▪ Specialized Software

Infrastructure
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Specialized Equipment

▪ UAV lab

▪ GPS lab

▪ Laptop lab

▪ Specialized Software

Infrastructure
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Examples and Case studies
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CASE 1: Drought Analysis with Remote Sensing from Global to
Regional Scale
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CASE 1: Drought Analysis  

▪ Droughts affect millions of people and cause significant damages all over 
the world

▪ Drought is defined as an exceptional deficit of water availability caused 
by a deviation from normal conditions over a specific region (Van Loon et 
al., 2016)

▪ Frequency and severity of drought events has increased due to climate 
change (Dubovyk et al., 2019)

▪ Need to monitor quantitative targets of SNFRR (e.g., indicator B-5 of the 
SFDRR ‘number of people affected by disaster’)

▪ Various types of drought: 

Objectives

▪ To map and analyze drought hazard at multiple spatial scales

▪ To analyze drought impacts on agriculture

Image source: www.a2ua.com
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The spatial patterns of drought impacts 
observed within global croplands
a) Total number of the month with 
Evaporative Stress Index (ESI) anomaly <-1 
in the period 2001-2017 

b) Drought impacted (%) croplands 
aggregated per country for December 2015

Input data: TS of 500 m 8-day indices from 
Moderate Resolution Imaging 
Spectroradiometer (MODIS ), Global land 
cover maps 

Method used: ESI: a ratio of actual and 
potential evapotranspiration (AET, PET)
ESI = 1 when ET fully satisfies potential plant 
water requirements
ESI = 0 for dry land surfaces

Period analyzed: 2001-2017

CASE 1: Drought Analysis – Global Scale  

a)

b)
b)

Ghazaryan et al. (2020a), Remote Sensing.
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CASE 2: Monitoring Land Degradation with Remote Sensing
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CASE 2: LD Analysis  

▪ Land degradation simply refers to “Reduction/ decline in the quality of land”.

▪ LD is a reduction or loss in arid, semi-arid and dry sub-humid areas, of the biological or economic productivity and 
complexity of rainfedcropland, irrigated cropland, or range, pasture, forest and woodlands resulting from land uses 
or from a process or combination of processes, including processes arising from human activities and habitation 
patterns (UNCCD, 1994) 

▪ Sustainable development goal (SDG) indicator 15.3.1 (“proportion of land that is degraded over the total land area”) 
requires monitoring of 3 sub-indicators (Sims et al., 2017): 
-assessment and evaluation of land cover and land cover changes
-analysis of land productivity status and trends based on net primary production
-determination of carbon stock values and changes, with an initial assessment of soil organic carbon (0-30 cm) as the proxy

Objectives

▪ To monitor LD to inform the SDG 15.3.1 indicator 

▪ To compare the results of SDG 15.3.1 indicators based on default datasets proposed by UNCCD and customized 
(high-spatial resolution) datasets
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CASE 2b: LD Analysis in Botswana

Land degradation status 
(2015) using: (a) Tier 1 data 
(Default Data - DD), and (b) 
Tier 2 data (National Metrics 
- NM), (c) SDG 15.3.1 sub-
indicators and LD status 
computed with the DD and 
NM
- DD: 300-m Land cover 

maps, 1-km LP TS (JRC),  1-
km soil organic carbon 
(SOC) for 2000

- NM: 30-m Land cover map 
(Sentinel-1 and Landsat),  
250-m LP TS from MODIS, 
30-m SOC data for 2015

Akinyemi et al. (in press). Land Degradation & Development
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CASE 3: Landslide Susceptibility with Remote Sensing
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CASE 3: Landslide

Å Landslides are among the most destructive natural hazards, 

particularly in tectonically active and mountainous regions 

where steep slopes and unstable lithologies create chronic 

vulnerability
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CASE 3: Landslide Analysis in Morocco

ResultsConditioningFactors
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CASE 4: Biodiversity monitoring with Remote Sensing
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CASE 4: Sensing Biodiversity Across the Scales 

UAV NDVI, 0.1 m CubeSat NDVI, 3 m Sentinel-2, 10 m Landsat, 30 m

3 times / season Daily Weekly Bi-Weekly

Overall objective: 
to assess biodiversity of 
grasslands and ultimately to 
define the impacts of climate 
change and land use intensity on 
grassland biodiversity in 
Germany

Multiple observations 
per field
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CASE 4: Grasslands in study areas in Germany
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CASE 4: Grasslands in study areas in Germany
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Satellite

10–30 m resolution
Global coverage

Student Opportunities

Sensor & Data

Select satellite missions, plan 
airborne and UAV surveys.

Data Processing

Process large geospatial datasets 
with Python, QGIS & GEE.

Machine Learning

Apply classification, regression 
and change detection 

algorithms.

Field & Validation

Collect ground truth with UAVs, 
soil sampling and vegetation 

surveys.

Interdisciplinary

Collaborate with ecologists, 
agronomists and climate 

scientists.
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