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Why climate risk analysis?



Why climate risk analysis?

Climate risk analysis with Oracle APEX? Why not?

 Climate change and its consequences can no 
longer be ignored.

 Companies, banks, and insurance companies are 
increasingly having to address climate risks –
whether through regulatory requirements (e.g., 
EU Taxonomy, CSRD) or through the need to better 
assess long-term business risks.

 Climate risk analyses help identify potential 
damage from extreme weather events, rising sea 
levels, or changing environmental conditions at 
an early stage and develop appropriate measures.
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Challenges and 
requirements

Why climate risk analysis?

Climate risk analysis with Oracle APEX? Why not?

 Accurate climate risk analysis requires access to 
large, often heterogeneous data sets—historical 
weather data, climate projections, geographical 
information, and key company figures. This data 
must be processed, analyzed, and visualized in a 
comprehensible form. This poses several challenges:
 Data availability and quality: Different sources 

with varying accuracy
 Scalability: Analysis of large amounts of data and 

complex models
 Usability: Results must be presented in a way that 

is understandable for decision-makers
 Flexibility and integration: Integration into 

existing systems and workflows
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Goal of the PoC
Why Oracle APEX?

Climate risk analysis with Oracle APEX? Why not? 8

 The code processes NetCDF/GRIB climate data, 
typically used by weather services.

 The data is extracted for specific cities in Germany 
 and written to an Oracle Cloud database.

 This enables historical and forecast analysis 
of temperature/wind/rain trends.



Proof of Concept (PoC)
Climate risk analysis with Oracle APEX? Why not?

Climate risk analysis with Oracle APEX? Why not?

 POC of a Hyand Oracle APEX ECMWF data 
analysis based on Copernicus weather data

 Temperature, wind, rain, etc. for the UTC+1 time 
zone or Longitude/Latitude

 NC/GRIB file processing via Python (import 
netCDF4/GRIB)

 Further processing and initial analyses with 
Oracle APEX

 ECMWF Data source/dataset for example:

 -> ERA5 post-processed daily statistics on single 
levels from 1940 to the present <-
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Questions from
the abstract

Why Clima Risk Analysis?

Climate risk analysis with Oracle APEX? Why not?

 How can we get a clear overview of all 
the data needed for in-depth analysis?

 Can we create real reports that 
businesses can use?

 What technological requirements will 
we have?
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Agenda
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1. Why Oracle APEX?

2. Architecture and technology stack

3. Implementation with Oracle APEX

4. Climate Data Store ERA5 NC/GRIB File data generation

5. Climate Data Store

6. Processing NC/GRIB files using Python

7. Oracle APEX visualization & demo

Climate risk analysis with Oracle APEX? Why not?



1. Why Oracle APEX?



Why Oracle APEX?

Climate risk analysis with Oracle APEX? Why not? 13

 Oracle APEX (Application Express) is a low-code development platform that 
enables the rapid and efficient creation of data-driven web applications. So why 
might it be a good choice for climate risk analysis?

 Easy development: Powerful applications can be created without in-depth coding

 Strong database integration: Perfect for large data sets and SQL-based analyses

 Interactive dashboards: Integrated visualization options for maps, charts, and reports

 Cloud-ready: Can be deployed on-premises or in the cloud

https://apex.oracle.com/de/



Advantages of the APEX solution
Implementation Oracle APEX

Climate risk analysis with Oracle APEX? Why not? 14

No complex development required– Low-Code-Approach

Optimal Performance – Direct connection to the Oracle DB

Flexibility – Expandable with external data sources & APIs

Live-Demo 

APEX visualizes temperature/wind/rain trends.

custom addons

Integration of forecast data, extreme weather analyses, etc.



2. Architecture and technology stack



Architecture and technology
stack (components)

Climate risk analysis with Oracle APEX? Why not?

 Oracle SQL & PL/SQL: 
Storage and query of climate data.

 SQL*Plus 
inserts with integration in Python code: For incremental and 
efficient data insertion into the database.

 Oracle APEX: 
Web-based application for analysis and visualization.

 Oracle Database: 
For storing and processing climate data.

 Geospatial data & mapping: 
Integration with Oracle Spatial & Google Maps API is
possible.
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Data sources & interfaces
Architektur und Technologie-Stack

Climate risk analysis with Oracle APEX? Why not? 17

 NetCDF/GRIB data: The code reads climate data (temperature at 2 m altitude) from
an .nc rain -> grib file.

 Oracle Cloud Database: Stores time, temperature, wind, rain for area based on
latitude, and longitude area.

 Dynamic city selection: The user can select which cities to analyze by entering
data in the console.



APEX-Integration
Architektur und Technologie-Stack

Climate risk analysis with Oracle APEX? Why not?

 Creation of an APEX dashboard 
with interactive charts and maps.

 Integration of PL/SQL reports 
to display temperature, wind, rain
profiles and trends.

 Extension to include live data 
queries from external APIs (e.g., 
Copernicus or DWD).
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3. Implementation with Oracle APEX



Implementation with Oracle APEX

Climate risk analysis with Oracle APEX? Why not? 20

Steps for APEX integration:

1. Building an APEX dashboard with interactive charts and maps

2. Integrating PL/SQL reports to display temperature/rain/wind data and trends

3. Data preparation with SQL and PL/SQL → aggregation by time and calculation of 
risk indicators are possible.

4. Frontend with Oracle APEX → interactive dashboards and map visualizations



Technical implementation with APEX
Implementation with Oracle APEX

Climate risk analysis with Oracle APEX? Why not? 21

SQL queries for charts:

1. Grouping by year, city, and minimum, maximum, and/or average temperature.

2. PL/SQL procedures to optimize data aggregation

Dynamic Actions & APEX Components :

Enable interactive customization of the display

Data update:

Possible automated updates from the NetCDF/GRIB analysis



4. Climate Data Store 
ERA5 NC/GRIB File data generation

Possibilities of APEX visualizations



What kind of format?
NC/GRIB Files

Climate risk analysis with Oracle APEX? Why not?

 NetCDF/GRIB (Network Common Data Form) files 
serve as a standardized format for storing 
climate data in multidimensional arrays.

 These arrays allow access to specific elements 
based on dimensions such as latitude (lat), 
longitude (lon), altitude, time, and others.

 Supported by a range of software libraries and 
data formats, NetCDF/GRIB files simplify the 
creation, retrieval, and sharing of scientific data 
in an array-centric manner.

 NetCDF/GRIB files are extremely versatile and 
efficient for storing and sharing large datasets 
with multiple dimensions such as time, latitude, 
longitude, altitude, and various other 
parameters.
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Advantages and applications of the formats 
(NC/GRIB)

NC/GRIB Files

Klimarisikoanalyse mit Oracle APEX? Warum eigentlich nicht! 24

Interoperability & platform independence:
 Seamless integration into different software environments and programming languages.

 Compatibility with HDF5 (since version 4.0, 2008) improves data management.

Efficient data management:
 Flexible storage of large data sets in multidimensional arrays.

 Easy data access and extraction, supported by tools

Areas of application:
 Climatology, atmospheric sciences, oceanography, geosciences.



Example on the website in Python
NC Files

Climate risk analysis with Oracle APEX? Why not? 25

How to convert NetCDF to CSV - Copernicus Knowledge Base - ECMWF Confluence Wiki



5. Climate Data Store
NC data generation for further processing



Data query reanalysis Demo Live
Climate Data Store

Climate risk analysis with Oracle APEX? Why not? 27



Data query reanalysis request
Climate Data Store

Climate risk analysis with Oracle APEX? Why not? 28



Data query reanalysis request API format
Climate Data Store

Climate risk analysis with Oracle APEX? Why not? 29



6. Processing NC/GRIB files using Python



Processing of NC files using Python

Climate risk analysis with Oracle APEX? Why not?

Simplified representation of the processing of 
NC/GRIB files with Python V3.12 as a flowchart

based on Copernicus weather data
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Processing of NC files using Python

Climate risk analysis with Oracle APEX? Why not?

Here is the call to process the NC files:

U and V files for month ranges and year 

to generate a table with corresponding values.
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Processing of NC files using Python

Climate risk analysis with Oracle APEX? Why not?

 Wind data has a U and V component, north, 
south, and west, east.

 In the Python script, both components are 
combined to determine the wind rose direction.
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Processing of NC files using Python

Climate risk analysis with Oracle APEX? Why not?

Here is the call to process the NC files:

U and V files for month ranges and year 

to generate a table with corresponding values

Import done 
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7. Oracle APEX Visualization
Möglichkeiten von APEX Visualisierungen



Climate data temperature in degrees Celsius for 
locations from https://cds.climate.copernicus.eu/

Oracle APEX Visualization Temperature

Climate risk analysis with Oracle APEX? Why not? 36



Climate data temperature in degrees Celsius for 
locations from https://cds.climate.copernicus.eu/

Oracle APEX Visualization Temperature

Climate risk analysis with Oracle APEX? Why not? 37



Climate data temperature in degrees Celsius for 
locations from https://cds.climate.copernicus.eu/

Oracle APEX Visualization Temperature

Climate risk analysis with Oracle APEX? Why not? 38



Climate Wind Hamburg, Düsseldorf and Munich… 
for Month Year Stacked

Oracle APEX Visualization Wind

Climate risk analysis with Oracle APEX? Why not? 39



Climate Wind Hamburg, Düsseldorf and Munich… 
for Month Year Stacked (locations)

Oracle APEX Visualization Wind

Climate risk analysis with Oracle APEX? Why not? 40



Climate Wind Hamburg, Düsseldorf and Munich… 
for Month Year Stacked (locations)

Oracle APEX Visualization Wind

Climate risk analysis with Oracle APEX? Why not? 41



Climate Temperature Hamburg, Düsseldorf and Munich 
Max Min for month over 3 years

Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 42



Temperatur Range für Orte – Jet Engine Zoom in
Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 43



Climate Temperature Hamburg, Düsseldorf and Munich 
Max Min km/h for month over 3 years (Zoom)

Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 44



Climate Temperature Average AVG Max Min for Month X 
over 3 years

Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 45



Climate Temperature Average AVG over 3 years for 
location X

Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 46



Baseline wind data for locations
Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 47



Baseline Wind data for locations
Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 48



Baseline Wind data for locations
Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 49



POC Risk rain calculation example
Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 50



Rain data for cities
Oracle APEX Visualisierung

Climate risk analysis with Oracle APEX? Why not? 51



9. Oracle APEX Visualization Demo
Simple APEX visualization options 

based on existing temperature and wind data for locations in the time zone (UTC+1)



Conclusion and discussion

 Is Oracle APEX an alternative for climate risk analysis?
Next steps & optimization potential!

Target group:
Decision-makers & analysts in risk analysis & sustainability
APEX developers & IT architects

Climate risk analysis with Oracle APEX? Why not?



What´s Next?!?

• Start a project promptly and discuss with experts
exactly which KPIs are required.

• Looking into the future: 

• What will the data be like in 2050? 

• Can we calculate that with AI possibilities?

• Provision of a platform for companies that are
hosted by us

• Provision of APIs for companies



Solution 1: Packaging Database

Many trading companies have received
political guidelines for packaging reduction.

To do this, they need a large amount of data, 
which must be collected directly from suppliers. 
The data is then evaluated and appropriate
measures are taken as a result.

The goal is reducing packaging material and using
more recyclable materials. *EU-Packaging and Packaging Waste Regulation (PPWR)

Climate risk analysis with Oracle APEX? Why not?



Sustainable Packaging at a Glance
PP flowpack versus PET tray

Climate risk analysis with Oracle APEX? Why not?



Sustainable Packaging at a Glance
Comparison of packaging for cold meats

Climate risk analysis with Oracle APEX? Why not?
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𝑅 =
ଶଷ ∗ ଵ ା ଶ.଼ଽ ∗  ା ଵ.ସ ∗ .ହ ା .଼ଶ ∗ .ହ   

ଶ.ହ
* 100 = 𝟖𝟔. 𝟐𝟑%

Sustainable Packaging at a Glance
Recyclability

Climate risk analysis with Oracle APEX? Why not?



Achievements

 From 2020 to 2022, we have already achieved a 
reduction of more than 80,000 tons of
packaging material in our supply chain.

 In the 2023 financial year, around 75% of our
packaging was recyclable. The recyclability of
packaging is a prerequisite for producing
valuable secondary raw materials that can
ideally be reused for packaging.

 Our recycled content in plastic packaging was 
around 15% in the 2023 financial year. 



Achievements

Climate risk analysis with Oracle APEX? Why not?



User
+10.000

Accesses per 
day

+500
24/7

Articles
since 2022

+200.000

Articles
per day

+300



Solution 2: Sustainability Database

A lot of trading companies can no longer avoid the
topic of „Sustainability“.

Sustainability is based on clear strategies, 
ethically correct and legally compliant behavior
and efficient organizations.

The selection of focus areas and corporate
responsibility programs provides a clear path.

The goal is to enable safe and responsible
consumption without a guilty conscience. *EU Deforestation Regulation (EUDR)



Reporting

Climate risk analysis with Oracle APEX? Why not?



Human Rights Circularity eco design 

Looking to the future

Climate risk analysis with Oracle APEX? Why not?



sustainability-apex.org

Climate risk analysis with Oracle APEX? Why not?
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