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A retrospective analysis on climatic drivers and future projections
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Introduction
WP2: Natural Hazard: Heavy Rainfall

Heavy Rainfall Scenarios for Amman and Jordan
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Long-term Trends over the Mediterranean
Annual Precipitation
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© Climate Explorer

Trends in Mean Precipitation

Heavy Rainfall Events in 2023

up to 500 mm within 24-hr
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Warmer Sea Surface Temperature Anomalies
Higher Potential Risk for Extreme Rainfall
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Critial Circulation Pattern
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© JMD & UN Habitat

Local Extreme Events
Heavy Rainfall in Amman: 28. Feb. 2019 (~60mm/3hr & ~140mm/d | ~25-yr event)

Rain Gauges Return Levels/Periods
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© JMD

RADAR vs GSMaP
Heavy Rainfall in Amman: 28. Feb. 2019

12 min RADAR Loop 3-hr aggregated GSMaPs
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https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-uerra-europe-single-levels?tab=overview

Regional Reanalysis Data
UERRA 1961-2019

gridded data
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UERRA Reanalysis Data
Daily Precipitation in Amman 1961-2019

Chart Pattern

Seasonality: Absolute/Accumulated, past/present, high/low critical rainfall pattern

station data can reach higher values
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UERRA Reanalysis Data
Time Correlation of the Annual Mean/Maximum of Daily Precipitation

 

Decreasing/Increasing Trends of Mean/Maximum
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Research Question:
How sensitive is heavy rainfall in Jordan to global warming?

Data - Methods - Results
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Dynamical Downscaling
High-Resolution Climate Scenarios (CORDEX)
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© Climate Explorer

Mean Temperature/Precipitation Changes
RCP8.5/RCP2.6 | CMIP5 | CORDEX-EUR44 | JORDAN

 

RCP8.5: temperature rise up to +5°C until 2100 (+3°C compared to RCP2.6)
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Regional Climate Model Ensemble
RCP: 8.5 | Members:10 | Time:1981-2100 | Space:12x12km | Precipitation: 3-hr

2061-2090 vs 1981-2010
- Relative Changes of Return Levels -
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Ensemble Mean: CORDEX-EUR-RCP8.5
Annual Maximum of 3-hr Precipitation | Mean/Trend
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Return Levels | Amman
Event Lengths

3-hr 6-hr 9-hr

Intensification of short-term heavy rainfall events <6-hr up to 15%
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100-yr Return Levels | Amman
Intensity over Length
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Heavy Rainfall Scenario Design
Relative Changes to the Baseline Scenario

Analysis of 1200 model years (1981-2100,rcp85)

whole Jordan (from Amman to Aqaba)
Events from 3-hr to 24-hr
Risk Maps

Location: Amman

Scenario Intensity Comment

baseline 060030 mm/3hr Event: 2019-02-28

AirportDowntown

moderate 072036 mm/3hr +20%

intense 090045  mm/3hr +50%

catastrophic 120090 mm/3hr +100%
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Products
AP2 - Fact Sheets
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www.kfo.pik-potsdam.de

Products
Climate Service Portal for Jordan
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https://www.weatheringrisk.org/en/publication/climate-risk-profile-jordan

Products
Weathering Risk Profile for Jordan (Report by Colleagues)
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Products
Retrospective Risk Maps for Daily Precipitation

10-yr 25-yr 50-yr

Return Levels derived from UERRA Regional Reanalysis Data 1961-2018
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Further Steps
Main Findings

1. Opposite trends between mean and extreme precipitation

2. Short-term heavy rainfall events (a few hours) will very likely intensify under global warming

3. The occurance frequency of critical weather patterns will likely decrease under global warming

4. Likely: less extreme rainfall events but more intense

5. Integration of risk maps and further reports and materials in the Climate Service Portal for Jordan
(ClimateImpactsOnline)
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Dankeschön / شكرًا
Feedback and Questions?
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