
Drought under Climate Change 

and the Need for Integrated 

Risk Management

Beyond Scarcity: Water Scarcity And Drought 

Risk Management In The Danube Region

September 20, 2021

Valentin Aich
Senior Water and Climate Specialist, 

Global Water Partnership 

Katrin Ehlert

Robert Stefanski 
Applied Climate Services Division, 

World Meteorological Organization



Overview

1. A Framework for Proactive Integrated Drought 

Management: IDMP

2. Drought and Climate Change

3. Managing the Risks of Drought and Water Scarcity 

proactively

4. Drought Management in a global Action Framework: 

The Water and Climate Coalition



The Integrated Drought Management Programme

http://www.hmndp.org/sites/default/files/gallery/DSC_0746.jpg


The heart of IDMP: The Partners



Weighing the costs and benefits

Crisis Management

• Expensive
• Costs + costs of inaction

• Repeats past mistakes

• Post-impact
• Drought relief

• Treats the symptoms of 
vulnerability, i.e., impacts

• Rewards poor management of 
resources

• Increases vulnerability, reliance 
on government & donors

Risk Management
• Investment

• Short-term—EWS, networks

• Long-term—institutional  capacity, 
structural adjustments

• Pre-impact
• Mitigates and reduces risks

• Identifies and treats the root causes
of vulnerability

• Promotes improved stewardship of 
natural resources

• Builds self-reliance, reduces 
vulnerability

Source: Don Wilhite, 2015 link

Link to further work on the Economic Argument by the IDMP and World Bank 

Overcoming bad habits: Crisis vs. Risk Management:

http://www.droughtmanagement.info/wp-content/uploads/2015/10/ACMC2015_Presentations/12_IDMPAC2015_CBA_Crisis-vs-Risk_Management.pdf
http://www.droughtmanagement.info/idmp-activities/benefits-of-action-and-costs-of-inaction/


The Three Pillars of Integrated Drought Management



IDMP’s Integrated Drought Management Helpdesk



Drought as a Climate Risk 

• Drought is a natural phenomena

• Many countries/societies are not adapted to current or 

“pre-Climate Change” conditions, including droughts

• A drought becomes a disaster if not well 

managed/prepared

• Climate Change is aggravating this situation though 

many direct and indirect ways

• This presentation is e.g. not focusing on the increase of 

vulnerability or exposure

Drought is a climate risk, but not automatically a disaster



How is Climate Change affecting Droughts

HESS, Duethmann

and Blöschl 2018.

• Reduced Snowpack volumes and earlier snowmelt, 

glacier melting

• Change of weather patterns, e.g. Rossby Waves, El-Nino 

Southern Oscillation (ENSO), etc.

• Positive feedback of dry soils and diminished plant cover

➢ Waves move usually eastward
➢ Accelerated Arctic Warming
➢ More quasi-stationary waves
➢ Highs and Lows stay longer at the same 

position
➢ Causing potentially drought and flood

• Warming-> atmospheric water  content increases ~7% per 1 °C 

(Clausius Clapeyron relationship) -> less water in soils and freshwater 

aquifers

• Increasing temperatures strengthen evaporation



How has Climate Change affected Droughts until now?

From the just released 6th Assessment Report of the IPCC, WGI:



… and how will it likely affect droughts in the future

6th Assessment Report of the IPCC, WGI

• “With every additional increment of global warming, changes 

in extremes continue to become larger. For example, every 

additional 0.5°C of global warming causes clearly discernible 

increases in the intensity and frequency of hot extremes, 

including heatwaves (very likely) […] as well as agricultural and 

ecological droughts in some regions (high confidence). 

• Increases in frequency and intensity of hydrological droughts 

become larger with increasing global warming in some regions 

(medium confidence).

• There will be an increasing occurrence of some extreme 

events unprecedented in the observational record with 

additional global warming, even at 1.5°C of global 

warming.

• Also, more frequent and/or severe agricultural and ecological 

droughts are projected in a few regions in all continents except 

Asia compared to 1850–1900 (medium confidence); increases 

in meteorological droughts are also projected in a few regions 

(medium confidence).



Drought and Water Scarcity

Adapted from Hohenwallner et al. 2011



Drought and Water Scarcity are interrelated

IDMP 2021 (in editing)

• Drought causes an increase 
in water demand (red bars)

• The storage depletes(dark 
blue bars) depletion 

• Water deficit, where the 
expected annual demand 
can no longer be fully met 
by the annual water supply 
and the available water 
storage. 



Managing the Risks proactively: the example of Egypt

E. Van Beek, personal communication (2018) and based on Turton (1999)



Managing the Risks proactively: the example of Egypt

E. Van Beek, personal communication (2018) 
and based on Turton (1999)

• Currently, Egypt is the world’s largest grain 
importer

• Egypt’s agricultural sector uses 80 % of the 
nation’s water supplies to irrigate crops 

• design of better cropping systems and 
crop intensification may improve water 
use efficiency

• Reduce leakages



A Global Action Framework for Water: The Water and Climate Coalition

A cross-sectoral 

water action 

community

under the SDG 6 

Accelerator 

framework

Initiated by WMO 

and founded by 10 

UN Organizations 

and GWP



Activity Marketplace and Leaders Panel

Water And Climate Leaders Panel



Take Away

✓IDMP is an open community, all hands are needed to cope with droughts

✓Integrated Drought Management is Risk Management, not Crisis 
Management 

✓Climate Change is increasing the magnitude and frequency of droughts in 
many regions of the world

✓Drought is a natural phenomena, that can be amplified by CC

✓Water Scarcity is a mainly human driven imbalance of water supply and 
demand and both need to be managed proactively

✓Drought is part of the global framework for Water under SDG 6 and the  
Accelerator framework

✓The Water and Climate Coalition supports the work on the ground through 
joint forces to implement interlinked activities and high-level support 
through the leaders panel



Get in touch: Integrated Drought Management Helpdesk

www.DroughtManagement.info

idmp@wmo.int

valentin.aich@gwp.org

rstefanski@wmo.int

kehlert@wmo.int


