
Hotspot and Deficit Analyses

Modelling of urban green volume deficit to limit the median summer daytime 

temperature to a specific threshold. 

Model parameters:   

(1) LST daytime

(5) green volume

(9) imperviousness

Requirement Analysis with 10 partner-cities and municipalities in Germany 

(workshops) regarding indicators for thermal stress, thermal and hydrological

release and deficit analysis

Method Development for Indicators

Based on aerial and satellite images (Sentinel, Landsat, MODIS) and ground

trouth data

Thermal Release

(5) green volume [m³/m²] 

(6) tree vitality (Disease Water Stress Index DSWI) 

(7) soil moisture index (SMI) 

(8) tree canopy cover [%]

Monitoring and Decision Making Support

Change detection for planning of adaptation measures

In context of climate change adaptation, sustainable urban development, 

compensation of infrastructure projects, environmental justice, digital twins etc. 
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Thermal Stress

Land Surface Temperature (LST)

(median LST of summer months) 

(1) LST daytime 

(2) LST nighttime 

(3) albedo 

(4) shadowing effects
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In the context of climate change

adaptation, sustainable urban

development, and environmental

justice, local civil services must

meet a range of dynamic demands. To

do so, municipalities require both

qualitative and quantitative knowledge

about the current state and the

development of urban structures such

as vegetated areas, urban green

volume and vitality as well as

impervious surfaces within their

administrative boundaries. However,

obtaining this data through surveys is

costly and time-consuming, and the

frequency of these surveys is too low

to capture changes consistently.

The UrbanGreenEye project aims to

bridge this gap by developing urban

climate indicators based on Earth

Observation data that meet the needs

of local authorities, demonstrate the

use and implementation of these

indicators in monitoring and planning

processes as well as strategies. The

project will also help to create digital

twins for urban planning applications

by providing a free, national

consistent and regularly updated

indicator geodatabase for Germany

on CODE-DE, as well as a browser-

based visualization tool, as basis of

information and to support decision-

making.

www.urbangreeneye.de
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Hydrological Release

(9) imperviousness [%] 

(1) LST daytime [°C] summer median 2018-2022

PALM-4U, a micro-scale climate model 

➢ implementation of indicators in model environment 

➢ validation and sensitivity analysis of green volume uncertainties

➢ evaluation of deficit analysis and quantification of thermal stress
➢ scenario and impact calculation of measures in partner cities

Context and aims

Methods

green volume deficit [m³/m²]

Indicators Communal usage of indicators

Model results aerial images 0,5m 

resolution

Model results satellite images 10m 

resolution

Urban Climate Model

Großmann et al. 1984

Spatial AI-Model 

(CNN)
to generate more

training data

TimeSeries AI-Model 

(Transformer)
for annual indicator prediction

Up-

scaling

satellite resolution 

~10 m

germany-wide annual 

indicator prediction 

germany-wide

training data

collection

model 10m resolution

State-space model with kalman filter

for urban tree vitality analysis (Tunon, 2023) 
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