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Droughts are among the most complex natural hazards

A Drought is a natural phenomenon, drought
disaster are not

A Drought is a creeping phenomenon with a
slow onset.

A Impacts of drought can accumulate gradually.

A Lack of a precise and universal definition for
drought leads to confusion about when a
drought begins and when it ends.

A Leads to uncertainty on the precise time to
Implement emergency response actions or
mitigation measures.




Observed increase In droughts

¢) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world'’s regions
Type of observed change

in agricultural and ecological drought

‘ Increase (12)
‘ Decrease (1)

O Low agreement in the type of change (28)

Islands

‘ Limited data and/or literature (4)

Confidence in human contribution
to the observed change

eee High
ee Medium
® Low due to limited agreement
O Low due to limited evidence

Australasia — | | 20

Type of observed change since the 1950s



P rOJ eCtIOnS fOr fUtU e d roug ht Agricultural & ecological droughts in drying regions

10-year event
Frequency and increase in intensity of an agricultural and ecological

Even in abest case Scenario, when achieving Paris gOéJ.% drought event that occurred once in 10 years on average across

drying regions in a climate without human influence

warming):
Future global warming levels
A Drought will occu® times more often and will be significantly more 1850-1900 Present1°C  1.5°C 2°C
severe

A &There will be an increasing occurrence of some extreme events

unprecedented in the observational record with additional global _ . . .
Once now likely will likely will likely will likely

occurs occur occur occur
1.7 times 2.0 times 2.4 times 4.1 times
(0.7 -4.1) (1.0-5.1) (1.3-5.8) (17-72)

warming, even al.5aC of global warming.
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6th Assessment Report of the IPCC, V2G21



Why does this matter economically?

Billion EUR (2022 prices)
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How do we go from CRISIS management to RISK management?

ing i monitoring and drought earl
A Developing integrated monitoring and drought early Risk Management

warning systems and associated information delivery

systems Planning

Monitoring and prediction

A Improvement and application of seasonal and o
- alsinsh Disaster
shorter-term forecasts

_ _ PROTECTION
A Developing preparedness plans at various levels/

sectors
RECOVERY

A Adopting mitigation actions and programmes Impact assessment

Reconstruction

A Providing an organizational structure and
coordination within and between levels of Recovery Response

government and with stakeholders. N
Crisis Management



INTEGRATED DROUGHT :
wacementeroceanye  \PMP: 12 Years of Integrated
Drought Management

Established 12013 after a joint High -Level Meeting of WMO, GWP, FAO, UNCCD and
other partners.

A Partner base continuously growingj7 partners in2025
A 4 RegionaProgrammesvork on IDM implementation

Approach :
A Runsa HelpDesko respondto requests
A Communityof Practice
A Developsand contributesto IDM componentsof projects
A Developsknowledgeproducts
A Capacitybuildingandtrainingon IDM
A Virtual Exchange8-4 timesayear
A YouthEmpowerment




PILLAR 1

MONITORING AND
EARLY WARNING

PILLAR 2
DISASTER RISK AND IMPACT
S ASSESSMENT

7

PILLAR 3

RISK MITIGATION,
PREPAREDNESS
AND RESPONSE
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Early Warnings for All (EW 4 ALL)

A Invitation to combine this with partners objective and subjective data to create a
holistic index, covering the four key components of MHEWS

Disaster risk knowledge DeteCtion, Observations, monitoring,

_ analysis and forecasting of hazards
Systematically collect data

and undertake risk assessments Develop hazard monitoring and
early warning services

* Arethe hazards and the vuh?grabllltles Are the right parameters being monitored?
well known by the communities?

* What are the patterns and trends in :it:l(?nre ? SOUHC: s?C|ent|f|c basis for
these factors? aking forecasts?

e Are risk maps and data widely available? Can accurate and timely warnings
be generated?

Preparedness and response Warning dissemination and
capabilities communication

Build national and community Communicate risk information and
response capabilities early warnings

* Are response plans up to date and tested? * Do warnings reach all of those at risk?

* Are local capacities and knowledge made * Are the risks and warnings understood?
use of? * |s the warning information clear and

usable?

e Are people preapred and ready to react to
warnings?



Drought Forecasting Is building on the Monitoring

Monitoring Products linked and building on Drought Forecasts

September 14, 2021
(Released Thursday, Sep. 16, 2021)
Valid 8 a.m. EDT

~ Drought Impact Types:
r~ Delineates dominant impacts

S = Short-Term, typically less than
6 months (e.g. agriculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology, ecology)

Intensity:

[] None

[] DO Abnormally Dry

[] D1 Moderate Drought
[7] D2 severe Drought

. I D3 Extreme Drought
Brad Rippey I D4 Exceptional Drought
U.S. Department of Agriculture

The Drought Monitor focuses on broad-scale conditions.
¢ O Local conditions may vary. For more information on the

4 Drought Monitor, go to https://droughtmonitor.unl.edu/About.aspx
_ . '{B — .
/ b‘
K ,af ) Z/
.-‘.
N

droughtmonitor.unl.edu

U.S. Seasonal Drou
Drought Tendency During

Author:
Adam Hartman

NOAANWEMNCEER/ Clinmate Prediction Center

i

ht Outlook
e Valid Period

Valid for September 16 - December 31, 2021

Released September 16

Cepicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for spplications that

can be affected by short lived events.
"Ongoing™ drought areas are

based on the U.5. Drought Monitor
areas (intensities of 01 o D).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity level by
the end of the period, although
drought will remain. The green
areas imgly drought removal by the
end of the pericd (D0 or none).

. Drought persists

Drought remains but improves
Drought removal likely
Drought development li kely

®

http://go.usa.gov/3el73



Potential Monitoring System Products and Reports

AHistorical analysis (climatology, impacts,
magnitude, frequency)

AOperational assessment/Early Warning
(cooperative data, SPI and other indices,
automated networks, satellite and soil moisture
data, media and official requests)

A Predictions/Projections /Early Warning  (SPI
and other indices, soil moisture, streamflow,
seasonal forecasts, SS3)

y 4 Global Water
7 RS Partnership
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Drought monitoring for
Integrated Drought Management

1| DROUGHT
MONITORING

The design and
Implementation of technical
solutions Is based on
stakeholder engagement at
all steps and using an
---e Inclusive whole -of -society
\ approach

CATEGORIZATION
OF DROUGHT
SEVERIT%!

3

4| TRIGGER FOR
DROUGHT
ACTION

2| DROUGHT
INDICATORS/
INDICES

_ \_/—Y—/ \
\
National Level 1-action X h ]
Drought |Level 2sactionY Y}
Plan Level 3=action Z 7
4

N P

4 Global Water
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Aallows for drought detection
Aimproves response ( )
actions within a drought plan
Aa critical action
of a drought plan

" Global Water
9 Partnership
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Another example
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= I-1 Consider Level 2 ; SPI =-1.25

7 Level1(SPI 0.0 to -0.99) et (Moderate drought)

2 Level2 (SPI-1.0 to -1.49) d.':::......' :

%  Level3 (SPI-1.5to -1.99) YesesssssssssssssssesssaEsEsNEEENsENREESNsENRSSNSERSRSNSERESaNSEERS o
Level 4 (SPI <-2.0)

z ke;elzl ...,...---"": Consider Action 1: Ban watering lawns

= .‘_\cﬁon : w...--....,."" Consider Action 2: Dig extra wells for livestock and wildlife in area

7 .ﬁ\cﬁon 3 . Consider Action 3: Reduce irrigation of annual crops by 50%

Action

, Global Water
7~ Partnership




Monitoring, Early Warning & Information Delivery Systems

Monitored variables Agencies, Ministries, Organizations
Precipitation Water
Temperature Meteorological & Hydrological Services
Surface water supplies Agriculture, Forestry & Fisheries
Stream flow Environment
Soil Molisture Health
Reservoir levels Energy
Snow pack Transportation
Water use Commerce
Ground water Social Services
Remotely-sensed data (e.g., plant water  NGOs
stress) Others
Impacts

By sector, area
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V4
L2 N | complex relationships and
’ g M \ provide a good communication tool for
. P '\ diverse audiences
2 assessment of anomalous
N climatic conditions
'\ Alntensity
Y ADuration

A Spatial extent

reference (probabillity of
recurrence)

APlanning and design applications
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Handbook of Drought Indicators and Indices

‘N Handbook is a resource to cover most
commonly used drought
Indicators/indices

"} A starting point to describe and
characterize the most common
indicators and indices and their
applications

"B Does not recommend a dbestd set of
iIndicators and indices, given research
requirements for appropriate

Handbook of

Drought Indicators and Indices

application in location in question. S——
s

X)) WORLD
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Development of indices in a national context: example of Afghanistar

Description Possible Impact Indices >>>>>Thresholds Triggered
Actions
SPI|SHA NDVI | VHI SRSI| SSFI Market ASI IDPs | VegDR Other
El Prices (TBD)

D1 Abnormally Going into drought: . .
short-term dryness slowing planting. Growth

Dry of crops or pastures

Coming out of drought:

- some lingering water deficits
pastures or crops not fully recovered

D2 Moderate 1 Rainfall / snowfall less than average for the
fortnight / month
Drought f  Some damagto crops, pastures

i Streams, reservoirs, or wells low, some wat
shortages developing or imminent
1  Reduced water levels (ground water etc)

=

Crop or pasture lossddigh

Water shortages common

Water restrictions imposed (use of water
ground water etc.)

D3 | Severe Drough

= =

Major crop/pasture losses
Widespread water shortages or restrictions

Exceptional Exceptional and widespread crop/pasture
losses
Drought Shortages of water in reservoirs, streams, g

wells creating water emergencies

DO |No Drought or 1  returning of average / normal rainfall and
snowfall; or normal / adequate snowpack

cessation of formation

Drought 1  crop production at decadal average/ livesto
prices at average levels, etc.

2 N\
¢ 25X, WORLD _

\\" r‘:‘?”’ METEOROLOGICAL Integrated Drought A . Global Wz!ter
L NS.57 9 9 v P h
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Indicators & Triggers Definitions

Alndicators: Variables to describe drought
conditions.

\. Examples: precipitationstreamflows groundwater,
4Drought '\ : " " 1 1
orsi . reservoir levels, soil moisture, Palmer indicés,

T fevel 1 \

. Action X \
National [~ Action

Level 2:
Drought | : /
Plan > Action Y

/ATriggers: Specific values of the indicator that
M-, *Initlate and terminate each level of a drought
plan, and associated management responses.

Example: precipitation below théth percentile for two
consecutive months is a Lev&Drought.

Trigger for

y 4 Global Water
7R Partnership
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Early Warning, Early Action, Early Finance example from Afghanistan

I Monitoring of key 1
: drought indicators ,

L ----- ] ------ J
o m——————— -~
’ A
+ Development of ~
N Indices
\ -------

Drought Report and
Recommendations

-
|

I

I (Monitoring, Forecast and
1 projections' summary

| - Analytics

1 - Visualization

I -etc.)

|

L

r : Warning
L Ty Early Action for
_________ preperadness
I Advisory and production
Y, \
l\EarIy Financin‘
S -

Rapid/Humanitaria
Response

Drought

Declaration

¢ Damage- Loss

“
¢ Assessment )

“ Evaluation/Feedback ’

INTEGRATED DROUGHT
MANAGEMENT PROGRAMME




Drought Monitoring and Early Warning Systems (DEWS

Req

lional Drought Monitors

ICPAC East Africa
CIIFEN Drought Monitor
Meso American Drought Monitor

Nort
Nort

nEasBrazil Drought Monitor
n American Drought Monitor

Carl

obean Drought Bulletin

Pacific Island Climate Update
European Drought Observatory
Drought monitor for Central Europe
Drought Watch (South Eastern Europe)

Three Pillars of Inteqrated Drought Management
1) Monitoring and early warning systems

2) Vulnerablility and impact assessments
3) Drought preparedness, mitigation and response
All are need for successful drought plans/polices

Components of DEWS

A Monitoring AND Forecasting

A Tools or decision makers

A Drought risk assessment and planning
A Education and awareness




