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Drought risk management workshop
Conservation of Iranian wetlands project (CIWP)
Integrated Management Plan for Lake Urmia Basin (IMPLUB)

6-10 February 2011, Kish Island, Iran

Objective

Present the main stakeholders (mainly managers of the provinces) with drought risk
management plans, collect their ideas and view points, and transfer international
experiences, drafting very first version of LU risk management plan (methodology,
and/or items related to items)

Expected participants (stakeholders): 35

Day 0, 6 Feb Internal project meeting

All day Meeting with project coordinators
Introduction to the UN study
Objectives and expected results of the training workshop / reviewing
workshop agenda & coordination on roles and facilitation ...

Day 1, 7 Feb Drought management concepts

8:30 - 9:00 h 1.1. Opening ceremony
CIWP project officials

A.Nazaridoust

9:00 - 9:15 h 1.2. Workshop objectives and review of the agenda
S. Morid

9:15-9:30h 1.3. Comments on the IMPLUB and its drought management
A.R. Daemy (Ministry of Energy)

9:30—9:45h 1.4. Comments on the IMPLUB and its drought management
M. Farid (Department of Environment)

9:45-10:00 h 1.5. Comments on the IMPLUB and its drought management
A.R. Parastar (Ministry of Jehad-Agriculture)

10:00-10:30 h 1.6. Introducing the Participants of Workshop

10:30 - 11:00 h Coffee break

11:00 -12:00 h 1.7. Drought management and preparedness
Components of the MEDROPLAN Guidelines and some examples of
application in Mediterranean countries
A. Iglesias

12:00 — 13:00h 1.8. Drought management in Australia and Murray-Darling Basin
M. Coughlan

13:00-14:30 h Lunch

14:30 — 15:00 h 1.9. Introducing the LU Bain regional council and national
committee, opportunities and challenges
H. Jabbari

15:00 - 16:00 h 1.10. Defining water rights in different drought levels

How can Medroplan guidelines be adapted to the LU basin?
Involvement of stakeholders, information and knowledge, institutional

1




roles and coordination
A. Iglesias

16:00 - 17:30

1.11 Discussion (and refreshment)
Practical discussion with stakeholders on the development of drought
management plans (1 hour in small groups and 30 minutes reporting to

plenary)
All participants, (coordinators: )

Day 2, 8 Feb

Drought monitoring, risk and technical aspects

8.30-9:30 h

2.1. Discussion (and refreshment)
Practical discussion with stakeholders on the development of drought
management plans (1 hour in small groups and 30 minutes reporting to

plenary)
All participants, (coordinators: )

9:30-10:30 h

2.2. Monitoring, forecasting and early warning
Options, data needs and limitations
A. Iglesias

10:30-11:00 h

Coffee break

11:00-12:00 h

2.3. Data and monitoring

Role of effective data gathering, analysis, monitoring and prediction in
the Australia drought management

M. Coughlan

12.00-13:00 h

2.4. Indicators and drought indices
Technical aspects to define risk levels, practical demonstration
L. Garrote

13:00-14:30 h

Lunch

14:30 - 16:00 h

2.5. Discussion (and refreshment)

Developing a monitoring system for the lake. Indicating proper
indicators, data sources, information dissemination

All participants, (coordinator)

Day 3, 9 Feb

Drought management plans and links to policy

8:30-9:30 h

3.1. Management of agricultural water demand during drought:
A. Keshavarz

9:30-10:30

3.2. Integrated drought management plans

How such monitoring system should be linked to policy and actions?;
Examples in the Tagus basin and others

L. Garrote

10:30-11:00 h

Coffee break

11:00-12:00 h

3.3 Options of modeling Management of agricultural water demand
during drought:
M. Moghadasi

12:00-13:00 h

3.4. Managing water supply and hydrological drought risk
Demand management and supply management, including water
transfer, monitoring and updating management plans

L. Garrote

13:00-14:30 h

Lunch

14:30 - 16:00 h

3.5. Discussion (and refreshment)
Possible measures to reduce water demand in the LU basin
All participants, (Coordinator)




Day 4, 19 Feb

Practical development of drought management plans

8:30-9:30 h 3.5. Discussion (and refreshment)
Possible measures to reduce water demand in the LU basin
All participants, (Coordinator)

9:30-11:00 4.1. The LUB Virtual Drought Exercise
M. Moghaddasi & A. Salavitabar

11:00-11:30 h Coffee break

11:30-13:00 h 4.2. Round table: Presentation and discussion of the challenges
and opportunities for developing drought management plans in
Iran (and in LUB)
All participants

13:00-14:30 h Lunch
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Objectives

b 53 pdly sokul j3 JUSis b/ G 8, o) 0
Temporal and spatial variation of droughts through the
provinces located in the basin
an gyl amls ad g g JSKiS b Wl B, oLl
*Evaluation of a relevant monitoring system for the LU
basin
w s dayl iy cnline JLsUs SRD ens sl S b A o
*Defining an effective methodology for drought
classification
ol e b JLSES Il sl BLS ) 6 o iy e
Linking drought monitoring to policy action
by wli> ul g O SalS s il gla B, (JS e
sIndicating the relevant measures to reduce water
demand and meet the LU water demand
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Drought Management Frameworks

The 10-step drought planning process, National Drought Mitigation
Center (USA) (1990)

Drought Risk Reduction Framework and Practices: Contributing to the
Implementation of the Hyogo Framework for Action Preliminary
version, May 2007, United Nations

Mediterranean Drought Preparedness and Mitigation Planning ,
(MEDROPLAN), 2007

MEDROPLAN ~ b

NFPA 1600, Standard on Disaster/Emergency Management and
Business Continuity Programs

NFPA s /st



‘ \What is Drought? l

Planning for Drought

|Mnrit-::ﬁng Dmt.-

' Drought Ruu-dtn-qudﬁ%

a—

About the NDMC
Contact Information
What's New

Site Map

Search the Site
Pubdications

Phato Gallery

NDMC Home Page

Planning for Drought

The Basics of Drought Planning: A 10-Step Process

Donald A. Wilhite
Michael J. Hayes
Cody Enutson

Kelly Helm Smith e e e e

Because droughts are a normal part of virtually any climate, it is important to develop plans ta
reduce their impacts. The drought planning process outlined here was first published i 1990,
as part of a research project funded by the National Science Foundation (Wilhite, 1990}
Since 1990, it has been revised and updated several times to reflect greater state, national, an
international experience in drought planning (Wilhite, 1991). Greater emphasis on mitigation
and preparedness; recent workshops on drought planning; and a methodology for conducting
risk analysis have also helped reshape the drought planning methodology (Wilhite_ et al .
2000%. The process discussed in this paper is written for application at the state level, but the
methodology is generic and can be adapted to any level of government in any country (Wilhit;
and Svoboda. 20001,
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10 Steps for Drought Planning a’h g § Gl . ﬁ‘ ﬂ“
-Appoint a Drought Task Force ke jh LR Jhid of e § (guiliuieaed (SR jloni (el : pouinis LS

*State the Purpose and Objectives of

the Drought Plan il § i bl o Gala Hl b @R Hhl ja : il b
;?Seeseolivsetaék::ﬂoilg[er Participation and 0 o i O ki § ol b & o2 ﬁ“ﬂ : w ﬁg
;I;r;(\jlﬁg'[so;/ RRiiiources and Identify ot ) 60! SIR agbi pi et 9 : ol pﬁ/
«Develop Organizational Structure and ol & 52 (gut ) 5l § (el ) : R0 Bl

Prepare Drought Plan

sIntegrate Science and Policy, Close
Institutional Gaps

*Publicize the Proposed Plan, Solicit
Reaction

‘i/mplement the Plan

*Develop Education Programs
*Post-Drought Evaluation



http://www.drought.unl.edu/plan/handbook/step1.htm
http://www.drought.unl.edu/plan/handbook/step2.htm
http://www.drought.unl.edu/plan/handbook/step2.htm
http://www.drought.unl.edu/plan/handbook/step3.htm
http://www.drought.unl.edu/plan/handbook/step3.htm
http://www.drought.unl.edu/plan/handbook/step4.htm
http://www.drought.unl.edu/plan/handbook/step4.htm
http://www.drought.unl.edu/plan/handbook/step5.htm
http://www.drought.unl.edu/plan/handbook/step5.htm
http://www.drought.unl.edu/plan/handbook/step6.htm
http://www.drought.unl.edu/plan/handbook/step6.htm
http://www.drought.unl.edu/plan/handbook/step7.htm
http://www.drought.unl.edu/plan/handbook/step7.htm
http://www.drought.unl.edu/plan/handbook/step8.htm
http://www.drought.unl.edu/plan/handbook/step9.htm
http://www.drought.unl.edu/plan/handbook/step10.htm
http://www.drought.unl.edu/plan/handbook/step10.htm
http://www.drought.unl.edu/plan/handbook/step10.htm

Status of Drought Planning
January 2005

* Oroughf glans urder revision

® [ states with plans emphasizing response

B states with plans emphasizing mitigation

B States developing long-term plans

[ | States delegating drought planning to local authorities
[ ] States without drought plans



U.S. Drought Monitor  "Mach?22.20

L —
o8
lntensity.
| DO Abnormally Dry r~' Delingates dominant impacts
] D1 Drought - Moderate A = Agricultural (crops, pastures,
I D2 Drought - Severe grasslands)

B C3 Drought - Extrema H = Hydrological (water)
B C4 Drought - Exceptional (Mo type = Both impacts)

i 1
—
‘ '-JII:IIJIu Direaght Milgatian Cebe Wk =

The Drought Monitor focuses on broad-scale condifions.
Local conditions may vary. See accompanying text summa
for forecast slatements.

http://drought.unl.edu/dm



International Strategy for Disaster Reduction

Mo Ol &gyl

Drought Risk Reduction
Framework and Practices:

Contributing to the Implementation
of the Hyogo Framework for Action

Varsion
May 2007



Type: Policy
f‘ ‘}E Source:
AN United Nations International Strategy for Disaster Reduction Secretariat (UNISDR)

raeamipacen. | Year of 2007
mmmE publication:

Number of 97 p.
pages:

With the aim of guiding the implementation of the HFA in respect to drought, the ISDR secretariat in cooperation with the
National Drought Mitigation Center (University of Nebraska, USA) and other partners has developed the present
document, based on current thinking and practice in many countries. It elaborates a framework for understanding drought
and vulnerability to drought, and provides guidance on actions to reduce the risks associated with drought. The
document discusses drought policy and governance, risk identification and early warning, awareness and knowledge
management, and effective mitigation and preparedness measures. These framework elements are illustrated with
practical examples, techniques, and extensive background information.
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@IRAN DOC

Iraman Research Institute for Scientific Information and Documentation

[ About us EStrategic Plan | EDatabases EPublications EProjects FLibrary EStaff HPersian

APIN

e IRANDOC tmam hne of actrvities are research, trammng and prowision of mformation service. Eesearch on mformation science, 15 caried out by
" Libra -
Research upats. These units are engaged Library & mformation, Information Analysis, Information systems Management, Termnology &Thesaun and

- Articles .
— Information Technoloay,

- 15 Articles
Rinain i i

 Universities [RANDOC 15 the secretanat and a member of National Research Counctl of Islamic Republic of Tran, and represent Iran m APIN (2 TNESCO-

- Comment suppotted regional network for the exchange of information and experience m science and technology i Asta and the Pactic). [RANDOC 15 also a
national member of wternational bodies such as TFLA and ASLIB.

Main Services:

o Dot s st i Before 1999 it was about 5 per
o settng up and mantenance of Fersian soienbic mrormation databag . 9 3
dproviding access to mternational scientific nformation database. year and after this drought ILIS

4 Database construction process implementation and consultation, Increased up to 20 per year.

I Indemng traming course,
A Tratring course on " utiizmg uron bt of Latin penodicals "
A International Documment supply.




The Islamic Republic of Iran

National Strategy and Action Plan on Drought
Preparedness, Management and Mitigation in the
Agricultural Sector



MEDROPLAN Drought Guideline

MEDROPLAN

Mediterranean Drought Preparedness and Mitigation Planning

Thiz project has been partially funded by the Europedid Co-aperation Office-Eurapean Commission under the
MECAWATER PROGRAMME initiative,

MEDA Water

H .. )
r
d

MEDROPLAN
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The challenges and pressures in Mediterranean

countries

* Over 400 million people
P - Regional heterogeneity

#~ " 1 - Population dynamics,
@) urbanization
"3« Large public and private

3 expenses in infrastructure
« Competition for water
* Environmental stress

« Economic pressures and
globalization
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Weather & Warnings | Climate Information | Water Information | Radar | Leam About Meteorology

Bureau Home = Climate > Drought > Living with Drought

]
| |

1 b
4

Climate

Seasonal outlooks

Rainfall autlook
Temperature outiook

El Nifio / La Nifi

Tropical cyclone outlook
TG outlook (South Pactiic)

Crenamflaw nitlanlc

Living with Drought

Australia 15 the driest inhabited continent even though some areas have annual rainfal of over 1200 milimetres. Related lnks
Our climate is highly vanable - across the continent generally, as well as from yearto-year We mustleamto  Seasonal Climate Outlooks

Ne i g Climate Summaries
ENSO Forecasts
Drought s ... ? POANA Forecasts

. | | Further POAMA forecasts
Adroughtis a prolonged, abnormally dry period when there is not enough water for users' normal needs. Drought (experimental)

15 nat simply low ranfal, i i was, much of inland Australia would be in aimost perpetual drought. Because people ,
use water in so many different ways, there is no universal defintion of drought. Related sites

. | . | o Drought Assistance
etearologists mantor e extent and severty of drought interms of rainfal deficencies. Agncufuralists rate e o Drought Corta

impact on primary industries, hydrologists compare ground water levels, and socialogists define it on social

. . Information
expectations and perceptions.

Climate Change in Australia
Australian Greenhouse Office

Drought's impacts Defiitions
Dunina climate extremes. whether drouahts or flooding rains. those on the land feel t most Aariculture suffers ™ o
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Objectives and agenda

Day-1,-7-Feb= Drought-management- conceptsf

#]

4’;‘.1)3 4-'95‘9?').3 ‘;‘W C".’.ﬁ"u ‘S‘ﬁ f}YJL'L‘;-L»

Day-2,-8-Feb= Drought-monitoring,-risk-and-technical-aspectsy
o

Day-3,-9-Feb= Drought-management: plans-and-links-to-policyq
o

Joo DLl b G b e DL 0 o

Day-4,-19-Feb= Practical-development- of-drought-management- plansf
=
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Objectives and agenda

595 A 0kL s s dols g e Con

16:00-—17:30=

1.11-Discussion-(and-refreshment)-

Practical-discussion- with-stakeholders- on-the-development- of-drought-
management-plans-(1-hour-in-small-groups-and- 30-minutes-reporting-to-
plenary)-{

All-participants,- (coordinators.- )=

Day-2,-8-Feb=

Drought-monitoring,risk-and-technical-aspectsf
o

8.00---9:00-h=

1.11-Discussion-(and-refreshment)-

Practical-discussion- with-stakeholders- on-the-development- of-drought-
management-plans-(1-hour-in-small-groups-and-30-minutes-reporting-to-
plenary)

All-participants,- (coordinators.- )=
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Questionnaires

Comments
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Drought management and

preparedness
(1.7)

Ana Iglesias
UPM, Spain

Drought Risk Management Workshop
Conservation of lranian wetland project (CIWP)
Kish Island, Iran, 6-10 February 2011



day 1. drought management concepts

Drought management and preparedness
- Raise awareness of the challenges of drought
- Familiarize participants with drought management

- Introduce the Medroplan guidelines

Defining water rights in different drought
levels

- Using the guidelines, involvement of stakeholders
- Introduction to the discussion sessions (3)

1. Institutional analysis and cooperation

2. Drought monitoring

3. Short and long term measures



day 2: drought monitoring

Monitoring, forecasting and early warning
Drought indicators, challenges and opportunities

day 3: drought management
and links to policy

day 4: practical development
of drought management plans



Expected results

= Together we will improve ... our knowledge
about drought management

= You will gain ... an understanding of the main
challenges for developing drought management
guidelines

= We will obtain .. a critical review of the potential
actions to improve drought management in the
Iranian wetlands
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People Affected

(% of total ral disasters)

World, source CRED, 2010
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Why Is difficult to manage drought?

All droughts are different, all social
situations are different ... |

: >



Drought
damage

Drought Societal
hazard vulnerability




January 2007

Tsurf(°C) Anomal

ve 1951-1980

Source: GISS-NASA
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A range of overlapping
phenomena

that lead to different
cultures of water
management

Water Scarcity |Nature Man induced
Regime produced

Drought Water shortage
Aridity Desertification




Future: more extreme events

Projected changes in drought risk (%)
under the A1B MPI 2070-2100 scenario

‘ I
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somal vulne-

VULNERABILITY: Internal characteristics

of a system or social group that define the

ability to suffer from a hazard
Characterises Why?
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MINISTERIO

' CONFEDERACION
A DE MEDIO AMBIENTE T

DEL EBRO

Programa A.G.U.A.

(O La Confederacion del Ebro presenta el Plan Especial
7p de Actuacion en Sequia que cierra su proceso de

— Informacion Publica
D
S
Q

* El presidente del Organismo ha presentado hoy el documento ante la
Comisién Permanente de la Sequia

15 enero 2007
wWww.chebro.es
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http://www.chebro.es/

# 2. Regional disparities
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Reviewing the Guidelines

Albania, Algeria, Cyprus, Egypt, Greece, ltaly,
Jordan, Lebanon, Morocco, Palestine, Spain,
Tunisia, Turkey



ADVANCES IN NATURAL AND TECHNOLOGICAL HAZARDS RESEARCH

A.Iglesias - L. Garrote - A. Cancelliere
F. Cubillo - D. Wilhite (Eds.)

Coping with Drought Risk
in Agriculture and
Water Supply Systems

Drought Management and Policy Development
in the Mediterranean

@ Springer
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OBJECTIVE To reach a broad
audience technical and non-
technical

= Recognising the extensive
knowledge on drought
management

= Recognising diversity

= Technical document for the non-
technical audience

= Assist stakeholders in taking
decisions



The Guidelines

= Are based on extensive experience and
knowledge in the Mediterranean region

= .....are a complement to river basin plans
= ....are not a magic tool to avoid drought

= Help formulate drought management
plans based on risk management
approach and not a reactive crisis
approach

26



Organizational | Methodological

component component The guidelines are
translated into Arabic,
The planning English, French,
framework Greek, Italian,
Spanish
Operational Public review
component component

EXAMPLES of application

In Farsi:

S. Morid, M. Maghadasi

27
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Organizational I/Iethodological
component ] component
l

The plaﬂning

Operational Public review
component component

= Defines the
objectives

= Defines
responsibilities

= Key element:
“Declaration” of
drought

28



l’ \‘
! !
Organizationa! Methodological :
component component I . :
I 1 = Diagnostic
Thelglanning | ____ |/ technical studies
o to link drought
Operational Public review phenomena to
SSFIICI |Gt operational
EXAMPLES of application aspects:
— Drought
characterisation
— Risk and
vulnerability

analysis
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Organizational = Methodological = |dentifi es,

component component evaluates, and
W The pldyning recommends
: frameviork long and short
| | Operational |y Public review term activities
1 Bk J S and actions that

~ = = “EXAMPLES "0f application can be

Implemented to
prevent and
mitigate drought
Impacts

30



Operational component

Defines the strategy and the measures

. Measures
: to be :
| Permanent : .
| iImplemented
. measures . .
| during :
drought



PERMANENT MEASURES

= |Improve the situation (reduce
vulnerability of the system)

= Examples:
/ — Monitoring and early warning systems
— Technology (water re-use)
— Aquifer management
— Increment supply
— Agricultural insurance
— Cooperation in policy development

32



Technology

Kwh per m3

Energy consumption for seawater desalination

N
ol

N
o

=
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=
o
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1965 1970 1975 1980 1983 1990 1995 2000 2005 2010
ear

Source: Farina (2005)
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PRE-ALERT actions

= Low cost, indirect, voluntary
= Non structural

= Directed to avoid worse
situations

= FOcus on communication

34
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Organizational = Methodological

component component
Theﬁ‘éﬁﬁ"“?l """ ™ = After the drought
fragnework i
| | Mmanagement plan
Operational | Public review : has been
component component i
! | developed

(implemented),
evaluates its
strengths and
weaknesses

EXAMPLES sf-applioations — = =
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Revising and reviewing

Why Is it necessary to test the drought
management plan?

— Singularity of drought events

— New collection of knowledge and previous
experiences

— Dynamic drought, climate, institutions, society






Source of data: FAO 2008

World Medit.

% of
world

Land area (x million km2) 10 8
Population Total (x million) 470 7
GDP 2006 (billion US $) 6,088 15
Agr trade 2006 (billion $) 128 20
Total renewable water resources

(km3/year) 54,977 1,169 2
Groundwater produced internally

(km3/year) 9,943 299 3
Desalinated water (million m3/year) | 3,058 887 29
Reused waste-water (million

m3/year) 1,507 970 64
Irrigation 2003 (1000 ha) 26,493 10

Noviembre 2008

A=y O TOr oG, Oy P
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Decreasing rainfall

. . . - :
Figure 3 Average Annual Rainfall in the free area of Cyprus Rainfall Below Aver.
1916-2000 533 Aver. 1940/41 - 1969/70
900 - 510 Aver. 1950/51 - 79/80
Trendline 503 + Average 1960/61 - 89/90
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Hydrological year (1 Oct.- 30 Sept.)

Source: Tisourtis, 2006
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Transboundary

Hydrological context Groundwater
Rainfall Internal Renewable Internal
(mm/yr) renewable | waterres. |groundwater
water res. (km3/yr) (km3/yr)
(km3/yr)
Algeria 89 13.90 14.32 1.70
Egypt 51 [INTEONTISES0NN 130
Libya 56 0.60 0.60 0.50
Morocco 346 29.00 29.00 10.00
Tunisia 313 4.15 4.56 1.45
France 867 178.50 20370  |1N100000
Greece 652 58.00 74.25 10.30
ltaly 832 182.50 191.30 43.00
Portugal 5 [Pl <o
Spain 636 111.20 111.50 29.90

44



Social context

Scarcity (nat, soc)

Regulated water

Total area Total Total Potential total
(km?2) water water renewable water
[Population use use (% res/person
(million)] (km3/yr) | Renew- | (m3/personl/year)
able)
Algeria 2,381,740 [30] 5.74 40 473
Egypt 1,001,450 [68] | 61.70 859
Libya 1,759,540 [5] 5.73 113
Morocco 446,550 [30] 12.23 42 971
Tunisia 163,610 [9] 2.58 57 482
France 551,500 [59] 35.63 17 3,439
Greece 131,960 [11] 7.99 11 6,998
Italy 301,340 [58] 43.04 22 3,325
Portugal 91,980 [10] 7.40 11 6,859
Spain 505,990 [40] 35.90 32 2,794
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Drought planning

Cyprus | Greece | Italy | Morocco | Tunisia| Spain
Institutional low low low
relations
Public part. low med low low
Basin no partial partial
management
Monitoring partial yes/Nat | yes/Nat
Drought in no
Water Law
Contingency no partial | yes/reg | partial
plan drought
Groundwater | pub/priv| pub pub pub/priv pub
ownership

pub/priv

Source of data: Iglesias et al 2007
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Conclusions

= Uncertainty
= Regional disparities

= Drought management plans contribute to
lower vulnerability to drought (examples In

Mediterranean countries)

47



thank you

ana.iglesias@upm.es

Presentation made at the:
Drought Risk Management Workshop

CIWP project
Kish Island, Iran, 6-10 Feb 2011
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| Drought Management IN

Australia and
Murray-Darling

Michael J. Coug
Climate-Insig
www.climate-insig

the
Basin
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Nt.com



http://www.climate-insight.com/
http://www.climate-insight.com/
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Australian Sovereign States: Area & Population
(comparable countries in area)

1 Western Australia 2,529,875 2.3m Sudan

2 Queensland 1,730,648 5.5m Libya

3 Northern Territory 1,349,129 0.2m Peru

4 South Australia 083,482 1.6m Tanzania

5 New South Wales 800,642 7.2m Mozambique
6 Victoria 227,416 5.5m Laos

/ Tasmania 68,401 0.5m Georgia

8 ACT 2,358 0.4m Comoros
Total Australia 13,588,524 22.3m Canada

IR of Iran 1,648,000 66.0m



Part 1: Drought Management in
Australia

. Q.; s - 8 .—’ x - - :
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Australia’s current drought
management, planning and response is
based on the notion and declaration of

“exceptional circumstances”



Exceptional circumstances: Definition

Exceptional circumstances (EC) are events that are rare and
severe, and are beyond what a farmer would normally expect
to manage using responsible farm management strategies.
Specifically, they occur on average once every 20 to 25 years
and they reduce expected income for a prolonged period
(e.g. greater than 12 months).

For an event to be classified as an EC event, it:

= must be rare, that is it must not have occurred more
than once on average in every 20 to 25 years

= must result in a rare and severe downturn in farm
income over a prolonged period of time (e.g. greater
than 12 months)

= Mmust be discrete, that is not part of long-term structural
adjustment processes or normal fluctuations in
commodity prices




EC declaration process

s State and territory governments are responsible
for compiling and submitting EC applications to
the Australian, i.e. Commonwealth Government.

= Once an application is received, the Australian
Government Minister for Agriculture, Fisheries
and Forestry will refer it to the National Rural
Advisory Council (NRAC) for assessment.

= NRAC is a skills-based independent advisory
council to the Minister, and conducts
comprehensive assessment of applications
against the agreed EC criteria, which may include
an on-ground inspection tour.



EC declaration process

s On completion of its assessment, NRAC
presents its recommendations to the
Minister, who has responsibility, after
consulting with the Australian
Government, for declaring whether or not
a particular area is experiencing EC.

s If a full declaration of EC is announced,
assistance, including Interest Rate
Subsidies and Relief Payments, are
available to eligible farmers and small
business operators for up to two years.



Review of EC declarations

» NRAC reviews EC-declared areas before their
expiry date to assess whether an extension to the
declaration is warranted.

e Have seasonal, agronomic and resource conditions
provided an opportunity for the majority of producers
within the EC-declared area to begin to carry out typical
farm management practices relevant to their enterprise
type and production cycle?

= NRAC assesses information from a number of
sources, including government agricultural
specialists, state and territory governments and
local producers, and possibly an on-ground
Inspection tour.



Review of EC declarations

» If NRAC assesses an area as
no longer being in EC, and
the Minister accepts the
advice not to extend the oy
declaration, assistance ceases &3
on the date the declaration '
ends.

= If NRAC supports extending
the declaration, and the
Minister agrees, assistance
continues until the new
declaration end date, with
further interim reviews as
required.




National Review of Drought Policy

Following prolonged and widespread drought
starting in late 1996, the Australian Government
in 2008 conducted a comprehensive national
review of drought policy, through three separate
Investigations, to help prepare farmers and rural
communities for drought in a changing climate.

The review included:

= an economic assessment of drought support
NEEEIEES

= an assessment of the social impacts of drought
on farm families and rural communities

= a climatic assessment of the likely future climate
patterns and the current exceptional
circumstances standard of a one-in-20 to one-in-
25 year event.

http://www.daff.gov.au/agriculture-food/drought/national_review_of_drought_policy




Pilot Drought Reform

s Following the 2008 review, the
Australian Government, in
partnership with the state
government of Western
Australian began a pilot
Introduction of drought reform
measures in part of Western
Australia.

= [he pilot aims to test a package
of new measures developed in
response to the national review
of drought policy.

http://www.daff.gov.au/agriculture-food/drought-pilot
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Western Australian
Drought Policy Pilot

s [he measures are designed to move from
a Crisis management approach to a
risk management approach.

= [he aim is to better support farmers, their
families and rural communities in
preparing for future challenges, rather
than waiting until they are in crisis to offer
assistance.

s [he pilot will run from 1 July 2010 to
30 June 2011

http://www.daff.gov.au/agriculture-food/drought-pilot



\Western Australia Pilot
Drought Reform Measures

Farm Planning

= Up to AUD7500 for farmers to undertake training to develop or
update a strategic plan for their farm business. The plan will identify
priority activities to help improve the management and preparedness
of the farm business to respond to future challenges.

Building Farm Businesses

= Grants of up to AUD60 000 in two components:

o Business Adaptation Grants — up to AUD40 000 to help farm
businesses prepare for the impacts of drought, reduced water availability
and a changing climate.

e Landcare Adaptation Grants — up to AUD20 000 for activities with a
natural resource management focus and having a broader public benefit.
Stronger Rural Communities

= Grants are available to local government authorities and
community organizations to fund projects that build the resilience of
rural communities and help them manage hardship resulting from an

agricultural downturn. TS e il P



Western Australia Pilot
Drought Reform Measures

Farm Social Support

s Support for a better coordinated social support network to meet the
mental health, counselling and other social needs of farming families
and rural communities.

Farm Family Support

s Income support for farmers facing financial hardship, allowing them
to meet basic household expenses.

Farm Exit Support

= Grants of up to AUD170 000 to support farmers who decide to sell
their farm, including for retraining and relocation expenses.

Beyond Farming

= Puts current farmers in touch with former farmers to talk about
opportunities outside of farming and to talk to someone who has
been in the same position about the options for themselves and their
families if selling the farm business or retiring.


http://www.daff.gov.au/agriculture-food/drought-pilot/farm-family-support
http://www.daff.gov.au/agriculture-food/drought-pilot/farm-exit-support
http://www.daff.gov.au/agriculture-food/drought-pilot/beyond-farming

Part 2: Murray-Darling Basin

Quick Facts

1. Straddles the States of
* Queensland
 New South Wales
« ACT
* Victoria
* South Australia

2. Australia’s largest river

1.._
-
I —

system: drains area to west
of the Great Dividing Range.

3. Total area > 1 million km?2

4. Longest rivers — Darling and
Murray

5. Total of 23 major rivers

6. Outlets to the sea at
Goolwa, SA

7. Produces over one-third of

Australia’s food




Major MDB' RIvers
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MDB Agriculture

= [ts large area and relatively wide
climatic range means that Basin
land is used for a wide variety of
agricultural pursuits.

= More than 100 different types of
crops and livestock are grown
(both rain-fed & irrigated) in the
Basin, including:
e Sheep, dairy and beef — largest
enterprise;
e Cereal grains;
e Fruits and vegetables;
e Grape vines and nuts;
e Rice and cotton




Major water management ISSues

= Enormous strain on the Basin’s communities, industries and
natural environment by a combination of prolonged and
severe drought, emerging changes in the climate, and the
impact of past water management decisions.

= Many rivers and groundwater systems have been stressed
and over-allocated.
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Major water management ISSues

s Lack of water and the absence of natural flooding
(until this past year) were having a grave impact
on wetlands and other key environmental sites.

= During the prolonged drought, individual
communities faced water restrictions, with
industries affected by shortages, uncertainty and
economic losses.

= Water and land salinity, poor water quality, acid
sulphate soils, and land degradation have also
affected the Basin.
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Murray-Darling Basin Authority

The Murray—Darling Basin
Authority (MDBA) is the
Australian government
agency that manages the
Murray— Darling Basin’s
water resources in the
national interest.

The MDBA is responsible for
preparing and overseeing a
legally enforceable
management plan — the
Basin Plan
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Reguirements ofi Water Act (2007)

s The Water Act (2007) is quite specific in
respect of the environmental water
requirements.

= The amount of water used for industry
and consumption must not compromise:
e key ecosystem functions

e key environmental assets (including water-
dependant ecosystems, ecosystem services
and sites with ecological significance)

e the productive base of the water resource

e the key environmental outcomes :,f S
for the water resource. W e




Murray-Darling Basin Plan

The Basin Plan aims to:

e Set and enforce
environmentally
sustainable limits on :
the quantities of ground ﬁ G M e
and surface water that may be taken from Basm
water resources

e Set Basin-wide environmental, water quality and
salinity objectives

e Develop efficient water trading regimes across the
Basin

e Set requirements for state water resource plans
e Improve water security for all Basin water uses

http://thebasinplan.mdba.gov.au/



Sustalnable Diversion Limits

» Sustainable diversion limits
(SDLs) will be at the heart
of the Basin Plan, a
management plan covering
water resources across the
whole Murray—Darling
Basin.

SDLs will be the limits on
the quantities of surface
water and groundwater
that can be taken from the
Basin water resources
based on the afore-
mentioned criteria.




Sustainable Diversion Limits

SDLs will limit the quantity of
surface water and groundwater
that can be taken from:

= the water resources of the Basin as
a whole

= individual water resource plan
areas

= particular parts of water resource
plan areas within the Basin.

Taking into account:

= environmental water requirements
= an environmental watering plan o .
= social and economic analysis ,

= a water quality and salinity
management plan | &‘




Sharing Reductions in \WWater

= [he risk of any reduction in size or
reliability of a water allocation will be
borne as follows:

o by water entitlement holders,
= if the reduction is the result of seasonal or long-term
changes in climate, or of periodic natural events such
as bushfires and drought
e by a government (State, Territory or Federal),
= if the reduction is the result of changes in that
government’s policy
e by water entitlement holders and governments
(according to a specific formula),

= if the reduction results from improvements in
knowledge about the environmentally sustainable
level of water consumption.



Current Status

Initial Guide to the Plan was released in late 2010 with 2,000
responses received by the end of 2010

High level of negative reactions from Basin stakeholders and
water users.

Too much emphasis on the environment at the expense of socio-
economic aspects

Further discussions with key stakeholder groups as the drafting
of the Basin Plan progresses.

The Australian government at this stage does not plan to delay
water reforms for the Murray-Darling river system following
recent floods




Key Messages from Murray-Darling
Basin Plan Experience

s Early canvassing of stakeholder
views is essential, i.e. before
policies are proposed.

s Critical to get maximum
agreement amongst all key
stakeholders on the right balance
between environmental, social
and economic demands for water

s Effectiveness of drought
management will be heavily
dependent on how well water
resources and land systems are
managed during non-drought
periods.
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Historical Background of the Urmia Lake Natural Park
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Defining water rights
(1.10)

Ana Iglesias
UPM, Spain

Drought Risk Management Workshop
Conservation of lranian wetland project (CIWP)
Kish Island, Iran, 6-10 February 2011



= \What to do?

= How to do It?



Drought
damage

Drought Societal
hazard vulnerability




what?

Water rights

= First priority. Ensure adequate supplies of
domestic water are available for public
health, safety and welfare

= Second priority: Minimize adverse drought
effects on the economy, environment, and
social well-being



day 1. drought management concepts

Drought management and preparedness
- Raise awareness of the challenges of drought
- Familiarize participants with drought management

- Introduce the Medroplan guidelines

Defining water rights in different drought
levels

- Using the guidelines, involvement of stakeholders
- Introduction to the discussion sessions (3)

1. Institutional analysis and cooperation

2. Drought monitoring

3. Short and long term measures



Expected results

= Together we will improve ... our knowledge
about drought management

= You will gain ... an understanding of the main
challenges for developing drought management
guidelines

= We will obtain .. a critical review of the potential
actions to improve drought management in the
Iranian wetlands






ITHEI

HYDRO-ILLOGICAL

| CYCLE I

APATHY

DROUGHT

From: |.R. Tannehill, Drought: Its Causes and Effects, Princeton
University Press, Princeton, New Jersey, 1947
Source of image: http://www.drought.unl.edu



http://www.drought.unl.edu/







The .
Economist

riceles:

A survey of water | July 19th 2003




Human dlsplacement




METHODOLOGICAL COMPONENT

Objective: define methods to assist in drought planning (before and
during); select the thresholds for management
Characteristics: Objectivity and simplicity

Drought Evaluation of Evaluation of
characterisation and drought risk vulnerability to
monitoring * drought
1. Qualitative
Indicators and indices  potential risk (with Indicators and indices
to characterize stakeholders) to characterise
different types of 2. Quantitative susceptibility to suffer
drought (probabilities of losses from drought
damage)

OPERATIONAL COMPONENT *

Objective: define the operational measures for permanent drought
planning and measures during a drought event



Defining threshold levels
and management objectives

/

PRE-ALERT

Moderate risk of
Drought

Objective: ensure
acceptance of the
measures to be taken

\

!
ALERT

Expected drought
likely will produce
significant impacts

Objective: overcome
situation, guarantee
water supply




Defining actions for drought management

/ \

!

PRE-ALERT ALERT

« Low cost, voluntary * Low cost, mandatory

* Non structural, avoid ¢ Non-structural
worse situations  Restrictions except

* Focus on for drinking water
communication » Changes in

* Intensification of management,
monitoring and revision of tariffs,
evaluation of worse water rights

case scenarios exchange



example

Water Allocation for Wetland Environmental Water Requirements:
The Case of Shadegan wetland, Jarrahi Catchment , Iran

S.Sima' and M.Tajrishy?

|- Graduate Student, Department of Civil Engineering, Sharif University of
Technology, Iran, Tehran, Azadi Ave: PH (498 (21) 66164185); email:
Stma@mehr.sharif.edu

2- Associate Professor, Department of Civil Engineering, Sharif University of
Technology, P.O. Box 11365-9313; Iran, Tehran, Azadi; PH (+98 (21) 66164182);
email:Tajrishy @sharif.edu

16



= The Shadegan Wetland is a Ramsar-listed
wetland in the south-west of Iran at the
head of the Persian Gulf

= |t Is the largest wetland of Iran covering
about 400,000 hectares

= The wetland plays a significant
hydrological and ecological role in the
natural functioning of the northern Gulf

17



1ISS022E024987

Monitoring wetland water surface

To estimate wetland monthly water surface before
dam construction band 2, 3, 4 of

NOAA AVHRR (LAC) images were applied

18



Table 5. Environmental Water Requirements (EWR) of Shadegan Marshes

| E <l Bl | 8| Mean
E“R 5 28|z S E|5|T = 2| = = = | Annual
Supply| 'z |Parameter| 2| o | 3 |E | E|E | &= |3 |E| 2| 2
Level| B Sgﬁﬁﬁgﬂi-ﬂ—;—aﬁaﬂfﬂlume
2 SR~ & | & | (MCM)
_ Water | 1| 48| 84 [144122012332751227( 144/ 82| 32| 0
[evel 00 Volume 1513
: :ﬁmef 75 1307/393|534(687[692(753|658|601|187|211]131
Surtace
_ Water | 301 e 1127]19812731286/317(268(186/103] 47 | 16
Level 30 Volume 1017
"_p Ir
- Water | 591340|466615|748|764/310|721|655]200(244| 167
Surtace
, Water 1 co 11 121212[306|360[392[401|350{260| 155| 83 | 57
Level 60 Volume 1766
3 Water 135914 10l611/777|870909]026845|763498| 324|256
Surtace

19



Reasons for concern when we think
about drought

Consequences are too unequal
Uncertainty

Deciding on the solutions that are
appropriate (the how issue)

20



Setupa
multidisciplinary

5

ol team ™,
Participatory Evaluate
review and risk and
revision how? vulnerability

\ /
Evaluate legal,
political process Define priority

to implement measures
the plan  ==----

21



O

Steps

. Establish the objectives and context;

define the concepts to ensure
communication

. Evaluate potential risks (i.e., surveys);

analyse risks (i.e., determine
probabilities)

. Define management alternatives to

decrease potential damage

. Evaluate political process
. Review process

22



Risk and uncertainty

= Risk unsure consequences of
drought, probabilities can be
calculated

= Uncertainty imperfect
knowledge of the probabilities of
drought



A range of overlapping
phenomena

that lead to different
cultures of water
management

Water Scarcity |Nature Man induced
Regime produced

Drought Water shortage
Aridity Desertification




Linking science to policy

= Strengthening
Institutional and civil
capabillities to
Improve drought
and water scarcity
risk management

25



www.wetlandsproject.ir/English/

{2 Wetlands Home Page - Windows Internet Explorer

EEX

—
| ol \g http:fjwww wetlandsproject.irfEnglishf VJ 2| X ‘ N Sear J R~
Archivo  Edicidon  Ver Favoritos Herramientas  Ayuda Q_} -
Gox gle | v i’ Buscar ~ $ j hd I%V ‘ @ Compartir ~ S] - | Ap Corrector ortogréfico ~ & Traducir ~ __, Autocompletar ~ ‘\ v . Acceder v
W oo 188"[@http:ﬁwww.wetlandsproiect... |@Wetlands Home Page X | | a8 = v |k Pagina ~ @ F Herramientas ~
GOOSIC"' Esta pagina esta escrita en inglés. ¢ Quieres traducirla con la barra Google? lias informacidn ;Esta pagina no esta escrita en inglés? Avidanos a mejorar b9
[ A
O Main Page O Aboutthe Project O News w8
I Master Menu About Conservation of Iranian Wetlands Project I Other ltems
Iran possesses a large number and wide variety of wetlands, whose significance for global
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Using the guidelines to
develop drought
management plans
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= \Work at the local and

basin Ievel, 2 demonstration

sites (Lake Uromiyeh and Lake
Parishan), extended to a small
number of replication sites

Project design based

on awareness, Decision-

makers and local communities will
only support the sustainable
management and restoration of
wetlands if they are aware of (and
benefit from) the multiple values of
these areas, and if they are
involved in their management
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Land area: 1,531,595 km2 (18™" largest of the world)

Climate: mostly arid or semiarid, subtropical along Caspian coast
Caspian Sea -28 m altitude; Kuh-e Damavand 5,671 m altitude
Arable land: 9.78%, permanent crops: 1.29%, other: 88.93%
Irrigated land: 76,500 km2 (2003)

Total renewable water resources: 137.5 km3 (1997)

Freshwater withdrawal (domestic/industrial/agricultural): total 72.88
km3/yr (7%/2%/91%), per capita: 1,048 m3/yr (2000)

Natural hazards: droughts, floods; dust storms, sandstorms;
earthquakes

Environmental hazards: deforestation; overgrazing; desertification;
wetland losses from drought; soil salination; water pollution

Environment - international agreements: Party to: Biodiversity,
Climate Change, Climate Change-Kyoto Protocol, Desertification,
Endangered Species, Hazardous Wastes, Marine Dumping, Ozone
Layer Protection, Ship Pollution, Wetlands. Signed, but not ratified:
Environmental Modification, Law of the Sea, Marine Life
Conservation



Source: www.earthkam.ucsd.edu

= West Azarbayjan

= East Azarbayjan

= Kordestan

= 3 groups, mixed
background (UN,
University, Government
— water, agriculture,
environment — state
government

30
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Lake Urmia

= Complex management system, no water
for the environment

= |s a salt lake In northwester Iran, near
Turkey

= |t Is the largest lake in the Middle East,
and the third largest salt water lake on
earth, with a surface area of approximately
5,200 km?, 140 km length, 55 km width,

and 16 m depth

31



Lake Urmia Basin

5000 km2, hypersaline lake in NW Iran
Urmia Basin, a closed drainage basin of almost 52000 km2

It is a National Park, is one of the largest Iranian Ramsar
Sites, and has been recognized by UNESCO as a
Biosphere Reserve

Demonstration site for the UNDP/GEF/DOE Conservation
of Iranian Wetlands Project (aims to demonstrate reduction
of the major threats to the internationally important
biodiversity of this wetland protected area through
promoting ecosystem-based management, coordinated
through an integrated management plan)

For the last decade Lake Urmia is in critical condition,
declining water levels and increasing salinity. These
problems are exacerbated by a long period of drought ~ **



Institutional analysis (example)

TRIGGERS social unrest, sings of damage, Regional Governments
warning
1]

INSTITUTIONS —1' INSTITUTIONS INSTITUTIONS
M. MARM, M. Finance Ministry RBAs , CCAAs,
Finance (tax Approval of budget Actions related to
abatement; subsidies) water policy

t 5 ) I 6
Permanent Office E’ DECISION ‘—4’ PROPOSED
for Drought PROCESS ACTIONS
President, * Analysis of 1.Finance
Committee situation and risk 2.Related to water
APPROVED ACTIONS

1. Tax policy: lower land taxes, lower Social Security contributions
2. Agricultural Policy: Advancement of CAP Payments, insurance
3. Water Policy: Funding for drilling wells for animal drinking



Methods for workshop discussion

= Public participation: Multi-region, multi-
stakeholder

= Collect feedback from stakeholders by
guestionnaire



Conclusions

= What to do? Technical aspects

= How to do it? Cooperation science-policy
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At the end of the workshop, we expect
you to...

Describe the main problems of drought management in
your region of interest

Define the objectives of the drought management plan
for your region

Elaborate an agenda for the development of the drought
plan, covering the legal, institutional, technical, economic
and sociological aspects

Select the issues that are critical for the success of your
plan

Present all this information to the other groups in the
round table discussion
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thank you

ana.iglesias@upm.es

Presentation made at the:
Drought Risk Management Workshop

CIWP project
Kish Island, Iran, 6-10 Feb 2011
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Monitoring, forecasting and

early warning
(2.2)

Ana Iglesias
UPM, Spain

Drought Risk Management Workshop
Conservation of lranian wetland project (CIWP)
Kish Island, Iran, 6-10 February 2011



= Monitoring Is always essential: A review of
drought indices

= Early warning systems need more than
monitoring (example, DEWFORA)

= Some thoughts about drought



Multiple dimensions of drought,
Increasing complexity

Meteorological Hydrological
drought drought

Ecosystems Social and
and agriculture economic
drought drought




= Drought impacts
are becoming more
complex since they
are many economic
sectors affected,
creating more
conflicts between
water users



Implementation of drought policy

= Australia: One level (Exceptional
Circumstances)

= Spain: 3 levels
= USA: from 2 to 5 levels



= “In a book | published ... argued that the word
‘drought’ should be removed from the Australian
language as it is emotionally charged and value
laden. * “The report to the government on the
social impact of drought in 2008 made a similar
call, arguing that we should be talking about
coping with dryness. *

Linda Botterill, 2010
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Source: Wilhite 2010

Nationalv Drought Mitigation Center

Breaking the hydro-
illogical cycle :
1. Accepting

drought as a
normal part of
climate
Adopting a pro-
active approach
Including social
vulnerability
Indicators as

part of
monitoring

(Wilhite, 2010)



index

Percent of percent of

Normal precip

Precipitation

Deciles deciles of
precip

Standardized based on
Precipitation probability of
Index (SPI) precip for a

time scale
widely used
Palmer includes saoill
Drought moisture
Severity Index
(PDSI)

+ simple, widely used, effective for
comparing regions

- precipitation distribution not normal
+ simple, widely used, accurate
statistical

- requires a long climatic data record
Gibbs and Maher (1967)

+ widely used, may provide insight of
hydrological drought

- caution when precipitation does not
have a normal distribution

(McKee et al, 1993)

+ widely used, very comprehensive,
effective for agricultural drought

- Lags emerging droughts, less well
suited for complex topography,
comparability

Palmer (1965); Alley (1984)



Ceviation from mean

SPI (12 month) Settat, Morocco
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Index

Palmer based on + represents surface water supply and

Hydrological moisture management (storage and irrigation)

Drought Index inflow, - formulation unique to each basin,

(PHDI) outflow, and does not take into account the long-
storage term trend

Karl and Knight (1985)
Surface Water developed + represents surface water supply and

Supply Index from PHDI, management (storage)
(SWSI) accounts for - Formulation unique to each basin,
snowpack does not take into account the long-
term trend
Reclamation  based on + accounts for evaporation
Drought Index temp, precip, - formulation unique to each basin
(RDI) snowpack, Bureau of Reclamation (1988)
reservoir
levels
Water ratio of water + allows priority setting and
Exploitation demand to comparability
Index (WEI) total - data intensive

EEA (2009)



SWSI and demand supply in Henares basin
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Figure 2.5 WEI for selected river basins across Europe
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Index

Palmer Based on + responds quickly to changes in soill
Moisture PDSI/ current moisture, effective for agricultural
Anomaly moisture drought

Index (Z- anomaly - Complicated formulation

Index) Palmer (1965); Karl (1986)

Crop Moisture based on + identifies potential agricultural
Index (CMI) PDSI droughts in the short term

- may not be a good long-term drought
monitoring tool

Palmer (1968)
Soil Moisture Precip and + characterise droughts on global
Anomaly evapotransp. basis, intermediate btw rapid CMI and
Index slow PDSI

- Difficult to calculate
Bergman et al. (1988)

Normalised Veg. state + widely used, vegetation health
Diff. from satellite - technical and analytical difficulties,
Vegetation Images vegetation health not only due to

Index (NDVI) drought



Agricultural drought

Manifestation of metero/hydro drought

Conditioned by the availability of soil water to allow
for crop or forage growth

Rainfed vs irrigated agriculture

— Deficit in soil moisture due to met drought

— lrrigation district water shortage

Linked to water infiltration rates (which in turn
depend on previous moisture conditions, slope and
soll type

14



Feb. 11 2010 (week &)
0 2

Vegetation index =
NDVI
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National Environmental Satellite, Data, and Information Seevica (NESDIS)



http://www.nesdis.noaa.gov/
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Social

Drought
Vulnerabilit
y Index

Socio-
economic
drought
vulnerabilit
y index

based on
Human
Development
Index

based on
World Bank
Indicators

+ comprehensive, includes underlying
causes of drought damage to society
- data at administrative level, social
assumptions difficult to convey
Iglesias et al (2009)

+ includes considerations of potential
social alternatives

- data at administrative level, social
assumptions difficult to convey

IWMI (2009)



Drought Vulnerabillity Index

Source: Iglesias et al., 2009

Human capital

Economic development

Mechanisms of risk sharing
Institutional response

Environmental aspects
Agricultural Aspects

literacy rate; Population with level
of education; Rural population

% of GDP from agriculture/GDP
per capita, Life expectancy at birth

% Access to drinkable water
Insurance, Agricultural policies

Drought regulations; Drought
management plans; Institutional
drought agencies; Access to
financial services

Soil degradation

Cultivation techniques; Crop
varieties



Drought Vulnerability Index
DATA: FAO, UN, World Bank

Scale 0 to 1 (Least to most vulnerable)

Some results:

Algeria = 0.23
Egypt =0.74
Libya = 0.16

Morocco = 0.37

Tunisia = 0.23

Spain = 0.46

Source: Iglesias et al., 2009



Drought Vulnerability Index

100

B o (0]
o o o
1 1 1

Drought Vulnerability Index (%

N
o
1

Cyprus  Greece ltaly Morocco Spain  Tunisia

B Vulnerability Index (Scen 1) B Vulnerability Index (Scen 2)

Scen 1 All components weighted equally
Scen 2 Human and civic resources more important
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Socioeconomic Drought Vulnerability Index -
IWMI

IWMI

International
Water Management
Institute




IWMI
RESEARCH
REPORT

133

Mapping Drought Patterns
and Impacts:
A Global Perspective

Nishad Erlyagama, Vadimir Smakhtin 2rd Niantha Gamaga

22



The IWMI study examines the global patterns and
Impacts of drought

Indicators cover various aspects of droughts — from
global distribution of meteorological to social vulnerability
and indices related to water infrastructure

The study is extremely rich in data

It appears that arid and semi-arid areas also tend to
have a higher probability of drought occurrence

The African continent is lagging behind the rest of the
world on many indicators related to drought
preparedness. Agricultural economies, overall, are
much more vulnerable to adverse societal impacts of
meteorological droughts.

The abillity of various countries to satisfy their water
needs during drought conditions is examined using
storage-related indices.

23
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Global distribution of
long-term Mean
Annual Precipitation

Coefficient of
Variation

Probability (%) of
annual precipitation
In any year being
less than 75% of its
long-term mean
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Infrastructure Vulnerabllity Index based on the
percentage of people having access to an
Improved water source and general accessibility
of rural areas through the road network

25



=70 -
-80 .
et

g::n __,-_é e e T Y
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annual surface runoff, mean annual groundwater

recharge, soil depth and soil degradation severity
within 0.50 grid cell.
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Socioeconomic Drought Vulnerability Index based
on the crop diversity of individual countries and
their dependence on agriculture for income and
employment generation

27



Drought Risk Index with respect to Monthly
Precipitation based on the frequency of
meteorological (precipitation) drought occurrence
and drought intensity (deficit below long-term mean),



Drought Risk Index with respect to Monthly River
Discharge based on the frequency of hydrological
(river discharge) drought occurrence and drought
Intensity (deficit below long-term mean).

29
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Mean Drought Run Duration based on monthly river
discharge (sum of durations of all identified
drought runs divided by the number of runs).
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Storage as a Proportion of a Country’s
Total Annual Renewable Freshwater
Resources
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Storage—Drought Deficit Index (how much of the
long-term annual hydrological drought deficit is
satisfied by the existing storage capacity in a
country) .




* Impacts of drought
are diverse, therefore
multiple indicators

Meteorological Hydrological

drought drought

| are needed
Ecosystems Social and _ _
and agriculture economic = Soclo-economic
drought drought deserve more

attention in drought
management plans

33



Proposal acronym:

DEWFORA

COOPERATION

Early warning and forecasting systems to predict climate
related drought vulnerability and risk in Africa

= Improved monitoring: DEWFORA will improve the
knowledge on drought forecasting, warning and
mitigation, and advance the understanding of climate
related vulnerability to drought

= Prototype operational forecasting: DEWFORA will
focus on the operational implementation of advances
made, bringing these to the pre-operational stage
through development of prototype systems and piloting
methods in operational drought monitoring and
forecasting agencies

= Knowledge dissemination

34






Process
adapted from
the concept of
Hagget, 1998

36



Drought management

monitoring
mitigation
declaration

Implement
drought plan

pre-alert  emergency

37



DEWFORA

monitoring

declaration
mitigation
Implement

post-drought
recovery plan

warning ~ alert

38



Status of Drought Planning
December 2009

= Example: USA

7 =
2

3F drought
monitoring Is an
essential
j}‘ component of
drought
T planning
® [ States with plans emphasizing response
B States with plans emphasizing mitigation m Mltlg atlon

Bl States developing long-term plans
[ States delegating drought planning to local authorities resy ItS | N I ess

[ States without drought plans
vulnerable
soclety

Source: Wilhite 2010
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Shortcomings of DEWS

Data networks

Data sharing

Early warning system products
Drought forecasts

Drought monitoring tools

Integrated drought/climate/water supply
monitoring

Impact assessment methodologies
Delivery systems
Global early warning systems



A wish list

= More reliable seasonal forecasts

= More reliable and timely water impact
assessments

= Higher resolution analysis of policy
support

41



thank you

ana.iglesias@upm.es

Presentation made at the:
Drought Risk Management Workshop

CIWP project
Kish Island, Iran, 6-10 Feb 2011
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Climate Services to Agriculture

s [he Context

s Gathering and Managing Climate and
Water Data

= Providing a Climate Watch
e Monitoring climate variability
e Tracking climate change

o Estimating the climate resource and
supporting decisions

s Prediction Services
= Summary and Concluding Remarks



Australia has Exceptional
Rainfall Variability

Variability of Annual rainfall
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Australia S.Africa Germany France NZ India UK Canada China USA Russia

Country

Ratio of standard deviation to mean. 100 years of data for
Australia and generally also for the other countries.




Risk Management
CLIMATOLOGISTS & ECONOMISTS

= Both produce

L
mn.v.mmv%m o 2

lots (& lots) mﬁnﬁﬂm-lﬁ
of graphs e
\ Why? : FI_IrI-:EI 'E:i E us Close © Bigtharts
« Measure lots
of things

and have the
data




Critical Role of Measurement &
Data

If you don’'t measure > No Data

No Data (or can't get the data) > Lack Knowledge
Lack of Knowledge > Poor Understanding
Poor Understanding > Ineffective Planning
Ineffective Planning > Bad Management

Bad Management > Business failure



RISK MANAGEMENT

s [f you don't measure it you
can't manage it



What are the key guestions for climate?

What were the meteorological conditions at a
particular place and time or over a particular period
or area?

What are the characteristics of the climate of a
particular place or region?

How have those characteristics varied over time?

How are they likely to vary in the future — over a
season, from year to year or decade to decade?

What are the likely causes of observed climate
variability and change?
. How are atmospheric greenhouse gases varying
g over time?
% . What are the time and space variations of
stratospheric ozone?




Weather and Climatic Influences on
Australia

Monsoon Madden-Julian

Tropical Oscillation

Cyclones
El Nifo /

La Nifa
Depressions \

-

~ . Upper Level Trade
~ Trough Winds

N
N

~

Northwest : Easterly
Cloudbands Trough

I
1| Sub-tropical Ridge
I (Winter)

\‘ East
\ Coast

\ Lows

Frontal
Systems

L

Sub-tropical Ridge
(Summer)

H
Blocking Highs

Southern
Annular
Mode

@ Commonweslth of Australis 2010, Bureau of Meteorology
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Increased overall yields despite record heat

and recurring drought — but within limits



Assoclation between SE Australian

drought and rainfall deficits
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What are the key guestions for water?

How much water is available in different parts of the
country today and how does it compare with
history?

How much water is likely to be available in the
coming days, weeks, months and years?

Who is entitled to use water and how much are they
using?

How much water is being allocated and how is the
security of particular water entitlements changing?
How much water is being traded and to where?

How much water is the environment getting?

How is water quality changing?

How much water is being intercepted by farm dams
and various land management changes?

How much water is too much for the infrastructure
we already have?



What Is the key question common to
water and climate?

What are the relationships
between climate drivers
and water availability?



Sustainable water resources management.

Infrastructure

Entitlements Pricing
Good
water information
IS the key
Trading Planning

Management




Water management in Australia.

Federal Government

L Policy, Audit, Funding
L Weather, Climate, Flood Warning & Forecasting

[ 6 State + 2 Territory Governments
L Natural Resources Management

L Environmental Protection

L Urban Water Supply

L Rural \Water Supply.

l [ Regional (sub-State) Authorities

. | Catchment Management Authorities
Authority L Cross-Border Catchments & Aquifers
devolved L Irrigation Companies and Trusts
fror_?e?rﬁ?;ﬁzsnd L Urban Water Retailers

SEWAGYERSOHMWALE OWRANVAIETFS U PRIV



Principal \WWater Related Policy-Making
Governmental Bodies

Council of Australian Governments
Prime Minister, State Premiers, Territory Chief Ministers

and the President of the Australian Local Government
Association

Responsible
Federal, State
&
Territory
Ministers

é Executive
Bodies

Federal State & Territory
CEOs of Responsible Appointees representing
Federal, State & | water, land and environment

Territory Government resource management interests.
Departments

*Also New Zealand



Murray-Darling Basin Institutional Structure and Governance

Tanling i Farkament of charges %o
the Beein Flan moguised by thes Misehar

B proe ks
Ao 0
TR e T
BZC Chair an
obsmryer o
Mimsiarial Conel,
Minisier - Sttty Feder Bassin Plan : 4 . By imatabon of

Ehoeship = i i n [ N -
El-ll:f'i'll:ﬂ::."ﬂlm.; for seappraisal |F sequine: Reparting ( | Celegatiors Minssarial Counl

Diredd e iapalion of an Authedily Membe as & BOC member (Waber S 2007 & 202
wefen willl alen bringg BCC advior Dok inko: Authonly  dediberations




Murray—Darling Basin Plan

The Murray—-Darling Basin Ministerial Council has an
advisory role in the preparation of the Basin Plan by
the Murray-Darling Basin Authority.

The Authority will provide the proposed Basin Plan to
the Ministerial Council and the Ministerial Council
may refer the proposed plan back for reappraisal if it
disagrees about certain matters.

The Ministerial Council will then provide its views on
the proposed Basin Plan to the Federal Minister.



Federal Implementing Agency
Murray-Darling
Basin Authority

Basin Plan
.. Executive Director

Water Planning

- Executive

Manager
Environmental

- Planning

General Manager

Development and
. Implementation

General Manager

Natural Resource
Management

Executive Director

River Env.
. Management
General Manager

Basin Program

. Implementation
General Manager

Engagement,
Secretariat and
Communications

Executive Director

Engagement

— General Manager

River Murray
— Executive Director

Assets
. General Manager

Water Resources
- Director

Water Resources

-l Director

——

Corporate
Services

Executive Director

Chief Finance
Officer

Chief Information
Officer

People, Planning and
Performance

Director



National Water Commission

The National Water Commission is an independent
statutory body within the Australian Government
Department of Sustainability, Environment, Water,
Population and Communities portfolio.

Role and functions

The National Water Commission is responsible for
driving progress towards the sustainable
management and use of Australia's water
resources under the blueprint for water reform -
the National Water Initiative (2004).




National Water Initiative

Commitments

Under the NWI (2004), governments have made commitments
to:

eprepare water plans with provision for the environment
«deal with over-allocated or stressed water systems

sintroduce registers of water rights and standards for water
accounting

eexpand the trade in water

simprove pricing for water storage and delivery
meet and manage urban water demands.
Objective

The overall objective of the National Water Initiative is to
achieve a nationally compatible market, regulatory and planning
based system for managing surface and groundwater resources
for rural and urban use that optimizes economic, social and
environmental outcomes



Functions of the Bureau of Meteorology*

‘Weather,
National Weather Climate, Water
Service and Ocean

Research
(with CSIRO)

_ _ National Flood
National Tsunami AL I Warning and

Forecasting

Alert Service s
Australian Government Service

Bureau of Meteorology

National Ocean
Current

Prediction

National Tidal
Centre

* cf. Islamic Republic Of Iran Meteorological Organization (IRIMO)



Bureau of Meteorology functions under the
(National Water Plan and \Water Act 2007)

1. Set standards for water data
measurement and transmission.

2. Gather water information and make
|t freely available via the web, with
value-added analyses.

Conduct annual national water
resource assessments.

Produce an annual national water
account.

Provide continuously updated water
availability forecasts.




National Water Account

The National Water Account (NWA) will provide a valuable window
into the management of Australia’s water resources at the national

and regional scale.

It will support the National Water Initiative and will disclose the
total water resource, the volume of water available for abstraction,
the rights to abstract water, and the actual abstraction of water for
economic, social, cultural and environmental benefit across
Australia.

The NWA will be produced for a financial year from 1 July to 30
June, and will focus on hydrologically defined regions of national
significance. It will be:

compiled from the best available data
.produced and reviewed using standardized processes
eguided by Australian Water Accounting Standards.



Development of a national water data
‘geofabric’.

s Digitisation, new delineations,
numbering and connectivity
schemes for:

e Surface water catchments and
groundwater systems

e River reaches and other water bodies

e Irrigation system delivery and drainage
channels

e Hydrometric monitoring stations

o Water extraction points (metered and
non-metered)

http://www.bom.gov.au/water/geofabric/index.shtml



Need to Improve hydrologic observing
Systems

= The Bureau does not generate all

— 2 required hydrological observations

= m Works with other State and Federal

- agencies building on its basic
meteorological and flood monitoring
networks

s Priorities:

e Improving data quality and currency of
water data

e Technology to simplify data ingestion

e Filling critical gaps in networks




Special data, tools and knowledge.

s [0o0ls development
o Development of hydrological database (Australian
Water Resources Information System - AWRIS) to
link in with existing climatological database
Commercial data procurements
o National Digital Elevation Model (DEM)
e Annual mapping of land use and farm dam extent
e Remote sensing imagery for various other
purposes
Water resource investigations
e One-off investigations, commissioned as needed

= A major research alliance between Bureau
of Meteorology and CSIRO to deliver
mission-critical Research & Development.




Provider data ‘
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Regulations.

<% To complement the Water Act 2007.

"/ = Which persons/organisations are

| affected?

"« What data are included?
= When and how should it be provided?
= How must it be updated?

s Discussions on-going with States and
local and regional water authorities.



External coordination and consultation.

1. Australian Water Information
Advisory Council - advising how
best to contribute to national water
reform.

2. Jurisdictional Reference Group
on Water Information - working
through implementation issues with
the States and Territories.

3. Expert Panels - getting talent to
help us develop and promulgate a
variety of standards and methods.




Monitoring Climate Variability.
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Normalised Difference Vegetation
Index: Oct 2010
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Dam storages - Melbourne

s Melbourne storages (SE Australia)

e Now >50% full - the highest level since April
2006

= Thomson Dam (below) showing the rise
through (austral) winter and spring
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Dam storages - Perth

s Perth storages (SW Australia)

e Now only 28% full compared to 48% this time
last year

s Serpentine Dam (below) showing the
steady decline since October 2009
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Soll moisture
Week ending 7 Nov 2010

P ercent Rank Relative 5oil Moisture (Upper Layer) [%] 2010/11/01 to 2010/11/07 P ercent Rank Relative 5oil Moisture (Lower Layer) [%] 2010/11/01 to 2010/11/07

Upper layer Lower layer

CSIRO, http://www.eoc.csiro.au/awap/



Predictions: Weeks to 2 Months

Seasonal Climate Predicitons

P e

) (&) ( || | http://gale.ho.bom.gov.au/bm/internal/POALY ¥ ) » "/ZC,]; Google Q

Most Visited ¥  Getting Started Latest Headlines

Intra-seasonal rainfall anomaly forecast (Next 30 days)

The intra-seasonal rainfall plots show the ensemble mean of the last 10 daily forecasts, averaged over 15
day periods. The left image shows the mean anomaly for the next 15 days while the right image shows the
mean anomaly for the subsequent 15 days.

Blue-green: wettgr than usual.
Yel.loiv'-t?row.n:. 4drr-er th-an usuaf. o | B Fortnlg htly ral nfa”

Monthly rainfall anomaly forecast

The monthly plots show the ensemble mean of the monthly rainfall averages from the last 30 forecasts. M Onth Iy ral nfa”
The left image is the mean anomaly for the next month while the right image shows the mean anomaly for

the subsequent month.




Predictions: Seasonal
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http://www.bom.gov.au/climate/coupled_model/20110202/poama.nino34.gif

Seasonal Streamflow Forecast Service

Unregulated Total Inflows to Lake Hume
Forecast period: Sep 2010 - Nov 2010

Historical data {Accumulating monthly)

Forecast distribution
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Seasonal streamflow forecasts

The Experimental Seasonal Streamflow Forecasting service began in December 2009 and is currently
accessed by over 40 users from 22 agencies including the Murray Darling Basin Authority and
Goulburn Murray Water. The experimental forecasts are expected to transition into an operational
service by early 2011. For further background information go to About Seasonal Streamflow Forecasts.

September to November seasonal streamflow forecast released

The September to November forecasts are now available using the menu on the right. The forecast
skill for the September-October-November season is medium for most sites and is expected to
exceed the skill obtained from using the historical record to calculate probabilities (historical reference
forecast).

The September to November forecasts are similar to last month's forecasts for August to October
and once again favour high flows at most sites in the Goulburn, Kiewa, Ovens, Upper Murray and
Murrumbidgee catchments. Very significant flooding has already occurred in most of the catchments
in the first week of September.

A La Nifia event is now well established in the Pacific Ocean. All computer models surveyed by the
Bureau suggest Pacfic Ocean sea surface temperatures (SSTs) will continue to exieed La Nifa
thresholds through the southern hemisphere spring, with the majority indicating the event will
persist into at least early 2011. La Nifia periods are usually, but not always, associated with above
normal rainfall during the second half of the year across large parts of Australia, most notably
eastern and northern regions. For more information go to Climate Information

Seasonal Streamflow Forecasts /|
for September to Novemg;"er 2010

ps X
O
fﬁq}*{v‘joohe 5

fligh flow|

© Copyright Commonweskh-of Australia 2010, Bureau of Meteorology:

Note: Click on the site pie chart to go directly to the latest forecast.

http://www.bom.gov.au/water/ssf/

Seasonal streamflow
forecasts

* SSF home

* Forecasts

* Forecast sites map
* Skill score summary

« Hits and misses summary

Unregulated Total Inflows to Lake Hume
Forecast period: Sep 2010 - Nov 2010

Percentage of forecast in each tercile
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forecast distribution
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Tracking Climate Change

Climate Variability and Change

Climate Updates Climate Tracker Future Impacts About Australian climate About Us

» Climate wrap-up EJ Climate updates via RSS

~~,  Thumbnails this size to be static. Text descriptions up to 140 characters. (4 Climate updates via ernail R al n fal | &
’ ;. That's about two lines lang. Can be tweeted and SMS'd

» Greening of the southeastern areas

» Weekly Rainfall Update * . § Temperature
= Trends

Rainfall in the pastweek occurred across all states and territories.

» Monthly climate review States & cities ¥

&, | Rainfall was mainly recorded in southern and eastern Australia. Most of the
rainfall this week was produced late in the period by a complex low pressure
w  system which moved across southeastern Australia.

» Seasonal climate review States & cities ¥

Annual Mean Temperature Anomaly - Australia

AlLBtralian Bueau of Meteomogy

Mean Temperature Anomaly (°C )

Trend in Annual Total Rainfall
1970-2010 (mm/10yrs)

1980 2000

Basad on a 30wearclimatology | 1961-90)
6 Commoamosh of Ausialia 2011, Auslalian Bungau o Meleoroicg

http://www.bom.gov.au/climate/change/




Projections: Climate Change
climatechangeg\\s =

in Australia

An assessment of the impact of climate change on the _

nature and frequency of exceptional climatic events

Climate Change In Australia

In 2007 the Intergovernmental Panel on Climate Change (PCC) releaszed their fourth Australia’s Future Climate
aszessment repoart, concluding that:

YWarmning af the climate system is unequivocal Click onyour regian of interest on the map or
Hurmans are very likely to be causing most of the warming that has been menu below to access the latest cimate
experienced since 1850 thange projections.

It is wery likely that changes in the global climate system will continue well inta
the future, and that they will be larger than those seenin the recent past.

Thesze changes have the potential to have a majar impact an human and natural
aystemns throughout the warld including Australia.

The IPCC reports pravide limited detail on Australian climate change, particularly when
it comes to regional climate change projections. For this reason the Australian
Greenhouse Office, through the Australian Climate Change Science Programme,
engaged CSIR0 and the Bureau of Meteoralogy to develop climate change projections

Low emissions Medium emissions
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http://www.climatechangeinaustralia.gov.au/




Water and the Land

For Agriculture and Natural Resources Management

About Water and the Land ‘Wiater and the Land Feedback
Forecast Rainfall - click map Forecast Wind - clidi ma HNotice Board
ol 2 J [~ et - ol il -
s R - our new Recent ?ﬁ
P oy . P S Evapotranspiration service \
Y i { - ¥

) provides daily reference
evapotranspiration (ET,) derived e
from automatic weather station

records and satellite measurements.

wiw OUrForecast Explorer tool is
. available now for Yictoria, and

| : coming to other states and O

— | e ; ¢ oE S derritaries over the nest four years. I f
- - — NTormation
EE—— ] T “ERS
Latest Radar & Satellite - clid map Forecast Frost Potential - click map WARNINGS

A! NEWMGACT | WAC | QLD | WA | 54 | TAS

Click map for weather & warnings

+ Show more links

Home | About Us | Learn about Meteorology | Contacts | Ses
Weather and YWarnings | Climate | Water | Mumerical Prediction

NATIONAL
AGRICULTURAL
MONITORING

SYSTEM

reqguires
partnerships
to cover all

aspects

ONLINE CLIMATIC AND
PRODUCTION INFORMATION FOR
AUSTRALIAN AGRICULTURE




Conclusions

Significant areas of southern Australia experienced
unprecedented drought conditions between 1996 - 2009

Recent strong La Nina has returned wet conditions to much of
Australia but not everywhere

Well coordinated meteorological and hydrological services are
critical for the effective management of water resources and
drought

Recent Australian Government investment in water
information is providing significant boost to the capabilities of
the Bureau of Meteorology to provide integrated weather,
water and climate services



Thank You & Questions




DROUGHT RISK MANAGEMENT WORKSHOP
CONSERVATION OF IRANIAN WETLANDS PROJECT (CIWP)

Kish Island, Iran, 6-10 February 2011

RISK-BASED DROUGHT INDICATORS
Drought risk analysis

Luis Garrote

Universidad Politécnica de Madrid



e Risk and risk assessment

o Water resource system models

e Unconditional vs. conditional risk assessment
e Simple reservoir model

e Probabilistic analysis with simple model



Definition of risk

e Risk defined as probability of an adverse event

— According to statistical hydrology:
Risk = P[at least 1 year in nyears with x> x_]=
=1-P[x=< x,In nyears]=
=1-P[x= Xx,]" (assuming stationarity and independence of events)
— According to refliability theory (system failure):
Reliability « = P[nonfailure]
Risk = P[failure] =1-a

 Risk defined as the expected consequences of an
adverse event

— According to natural disasters mitigation (expected losses):

If affected goods are expressed in economic terms
Risk = expected economical damage



Definitions adopted by UNDRO, 1991

Natural Hazard
The probability of occurrence, within a specified period of time in a
given area, of a potentially damaging natural phenomenon

Vulnerability

The degree of loss to a given element at risk resulting from the
occurrence of a natural phenomenon of a given magnitude and
expressed on a scale from 0 (no damage) to 1 (total loss)

Risk
The expected losses due to a particular natural phenomenon as a
function of natural hazard and vulnerability and element at risk

Resilience
The capacity to recover, within a specified period of time in a given
area, of a the losses produced by a natural phenomenon



Definitions adopted by UNDRO, 1991

Risk analysis

The procedure for identifying the relevant probabilistic features of an adverse
phenomenon and of its consequences and for evaluating alternative solutions to
manage the risk

= Risk assessment
Estimate of the probabilistic features of an adverse
phenomenon

= Risk management
A pro-active approach for coping with risk through planned
actions (as apposite to crisis or emergency management)

RISK ANALYSIS

Risk > Risk
assessment management




Risk in regulated water resource systems

Water shortages can be assumed as a proxy of
damages

Objective of risk assessment: quantifying
probabilistically

— The occurrence of shortages

— The magnitude of shortages

Features of shortages:

— Probability of shortages

— Magnitude of shortages

— Time span when shortages occur
— Economic impact of failures

Risk is analyzed with the help of water resources
management models



A naive model of Urmia Lake

Non- Regulated
regulated runoff
runoff
Direct Evaporation
precipitation
Local demands Surface inflow

Pumping Recharge Q

Urmia Lake

Gro?l:fc(l)vv\‘l,ater o
Aquifer = ==
1276 e Yy

1275

water level(m)

1274 BF Average
Level 1275.37
1273

1272

1271

344
349
354
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1369
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Example: The Tagus River Basin

Basin area: 55,800 km2 S/MILAR TO URMIA [AKE CONTRIBUTING ARFA, 51,876 kn¥
e Average runoff: 12,230 Mm3/yr (388 m3/s) URMIA LAKE, 5,300 Mn¥/yr

e Water demand (1996): 5,840 hm3/yr

- 880 hm3/yr urban - 1,340 hm3/yr industrial

- 2,150 hm3/yr irrigation - 1,470 hm3/yr environmental
Reservoir storage: 11,000 hm3

- 6,250 hm?3 for hydropower - 4,750 hm?3 for water conservation

i

—




Model of the Tagus river basin

SIMGES Model components

Inflows ¥
WEAP ’
* Rivers | B
e Reservoirs = x \
WRAP « Demands -7 p nyﬁ
e VT T
EEn etc 4 w— \,j,,,,,?

Water resources management simulation model of the Tagus basin



Unconditional vs. conditional risk assessment

e Water resources planning: Unconditional risk
assessment
— Evaluation of risk with no regards to the initial state
— Information on what could happen at any timein long term
— Useful for long term planning purposes

— Example: What is the probability of UL level being below 1274.1
m any given year? (independently in initial condition)

o Operational purpose: Conditional risk assessment
— Evaluation of risk taking into account the initial state

— Information on what could happen at a specific time in
immediate future

— Useful for short term operational purposes, early warning, etc.

— Example: What is the probability of UL level being below 1274.1
m during the next three years? (for a specific initial condition)



Long term vs. short term simulation

Long term
Historical input Future =past
P P Water
Water resource shortages
8 A e L 8 R R e L mP> | system simulation | == 71370q0ate
1 o T i o T model lake level
Short term
Water N
Water resource shortages 081
system simulation | == 5
model Inadequate |« J"
/ake /eve/ 00 2;0 5(;0 7;0 10‘00 12;0

y

Frequency
analysis of
shortages or
inadequate
levels




Purpose of unconditional risk assessment

Natural water resources

Rainfall
Rivers
Aquifers

Permanent
deficit

\ 4

Long term measures:
Demand management
Infrastructure
Yield enhancement

Water resources
management system

Infrastructures
Demands
Management rules
Restrictions

A\ 4

Water supply

Ecosystem
Urban
Irrigation
Hydropower

Reliability ?

@ —

Temporary
deficit

A 4

Drought contingency

planning

Transient measures:
Supply restrictions
Aquifer pumping
Economic compensation




Unconditional risk assessment

In water resources planning the objective is the comparison and the ranking of the
alternatives to be preferred

Risk assessment requires:

o Simulation of system behaviour for a long period

o Assessment of failure in terms of performance
indices related to:

— Meeting consumptive demands (both in time and volume)
— Meeting ecological requirements
— Meeting target storage volumes in reservoirs

o Synthetic assessment of main impacts



Analysis of results

e Performance indices
— Reliability => probability to be in a satisfactory state

e Temporal reliability => frequency of intervals (e.g. months) where
the demand is satisfied
e Volumetric reliability => total volume supplied divided by the total
demand over the simulation period
— Resilience => ability to recover from shortage conditions
e (Inverse of) average shortage periods length

— Vulnerability => severity of shortages
e Max monthly and annual shortage
e Sum of squared shortages

 Frequency plot of shortages

— Histogram of frequencies of shortages (expressed as percentage of
demand)

e Return period of shortages

— Average interarrival time between two annual shortages exceeding a
given value



Simulation results
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Conditional risk assessment

In operation of water supply systems the objective is the evaluation of shortages
and of their occurrence probabilities in the immediate future in order to select drought
mitigation actions

Risk assessment requires:

e Simulation on a short time period (2-3 years) by
using an ensemble of hydrological series and
current storage volumes as initial conditions

e Probabilistic assessment of failure in meeting
consumptive demands, minimum in-stream flow
and reservoir target volumes
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Drought risk analysis

e Water resources planning: Unconditional risk
assessment

— Evaluation of risk with no regards to the initial state

— Information on what could happen at any timein long term
— Useful for long term planning purposes

e Operational purpose: Conditional risk assessment
— Evaluation of risk taking into account the initial state

— Information on what could happen at a specific time in
immediate future

— Useful for short term operational purposes, early warning, etc.

 Drought risk analysis: Risk identification

— Identification of the initial state that would lead to a given risk
situation

— Information on what could happen if specific conditions are met
— Useful for preparedness




General methodology

e Rationale:
— Quantify objectively the probability of having water shortages

e Methodology:
— Compute for every month of the year:
¢ The available storage in the system
e that is required to satisfy a fraction, £ of the demand
e in a time horizon, A
e with a given probability, p

— Propose values for the parameters £ h and p for the declaration of different
drought scenarios

— Example: declare emergency scenario when the probability of not being able to
supply 50% of the demand during the next 6 months is more than 0.5

— Propose release rules for each drought scenario

e Practical implementation:
— Build a water resources system model

— Compute for every month in historic record the minimum reservoir storage which
\r/lvoqld hal;/e been required to supply a fraction fof the demand for a given time
orizon

— Estimate the probability density function of required storage from model results
— Represent the curves, for different values of fand A



Simplified reservoir management model

e You can obtain results with a very simple model

Spills Regulated Evaporation
inflows

Unregulated

inflows

Storage

<L I
<

Return flow



Basic data

Operating
rules

Mass
balance

Results

Simplified reservoir management model
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0.0
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15.55
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3.876
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70.15
4.31
4.31
64.31

90
90
100
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30.00
27.00

hm3 h hm3

590.42
601.44
650.19
936.91

hm3
542.53
604.82
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4310.94
4371.71
4640.60
5986.94

hm3
0.00
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0.00
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1.62
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653.03
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%
10.00
10.00
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63.13
3.88
4.31

64.31

%
0.93

53.98
0.00
0.07

14.23
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Deficit over a given period as a function of storage

!: (:,: a given _CI]:_n?e Evaluate
Intfow nitia deficit
series ... volume ...
vear Month Regulated  Unregulated Evap. Initial Pre-alert Spill Deficit Deficit Deficit 12 Deficit 24
Inflow Inflow Volume months months
hm3/m hm3/m mm hm3 hm3 evaRee) % % 7
1940 10 128.37 9.15 71.00 549.2 0.00 7.01 10.00 0.93 w
1940 11 74.46 5.00 37.00 549.2 0.00 0.43 10.00
1940 12 60.92 4.23 30.00 604.820 549.2 0.00 0.00 0.00
1941 1 299.51 50.08 27.00 652.953 549.2 0.00 0.00 0.00
1941 2 422.36 55.68 38.00 971.152 549.2 0.00 0.00 0.00
1941 3 344.35 19.47 59.00 1421.384 573.1 0.00 0.00 0.00
1941 4 381.02 24.28 74.00 1715.537 597.0 0.00 0.00 0.00
1941 5 368.94 7.30 88.00 2051.965 585.1 0.00 0.00 0.00
1941 6 137.69 4.45 109.00 2332.677 549.2 0.00 0.00 0.00
1941 7 90.34 3.93 164.00 2360.914 549.2 0.00 0.00 0.00
1941 8 79.37 3.53 160.00 2314.790 549.2 0.00 0.00 0.00
1941 9 79.08 3.18 105.00 2266.815 549.2 0.00 0.00 0.00
1941 10 59.21 2.86 71.00 2240.660 549.2 0.00 0.00 0.00
1941 11 86.10 2.59 37.00 2211.367 549.2 0.00 0.00 0.00
1941 12 48.53 2.36 30.00 2278.352 549.2 0.00 0.00 0.00
1942 1 67.72 2.64 27.00 2308.089 549.2 0.00 0.00 0.00
1942 2 74.95 7.27 38.00 2297.853 549.2 0.00 0.00 0.00
1942 3 177.19 11.04 59.00 2302.148 573.1 22.21 0.00 0.00
1942 4 196.55 13.74 74.00 2388.000 597.0 130.13 0.00 0.00
1942 5 95.42 2.78 88.00 2388.000 585.1 0.00 0.00 0.00
1942 6 59.77 1.94 109.00 2385.781 549.2 0.00 0.00 0.00
1942 7 46.92 1.78 164.00 2331.261 549.2 0.00 0.00 0.00
1942 8 48.02 1.63 160.00 2238.223 549.2 0.00 0.00 0.00
1942 9 40.21 1.51 105.00 2156.262 549.2 0.00 0.00 0.00




“"Design” drought

ANNUAL FLOW

Sistema Alberche
Probabilidad de ocurrencia de aportaciones anuales
1600
1400
/ Y
1200
- )4 % Q7% Minimum
E f-/
g /J 0.66 0.06
% 800 -_/, 1.16 0.26
é 600 —— B 1.56 1.34
<8(' /
/ 2.28 1.31
400 /
/f D 4.35 1.19
oz 3 4.30 1.37
0 3.82 1.62
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Probabilidad 3.44 1.08
=== Aportacion Anual — Ajuste Dist.Normal ‘ 1.76 0.83
July 2.29 0.84 0.51 0.02
August 1.08 0.29 0.06 0.00
September 1.10 0.36 0.13 0.00
Total 130.22 36.69 24.03 9.08




Deficit versus stored volume

Month: April

Time horizon:
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Storage required to satisfy demand over a given period

For every _(:I]:_n?e Until deficit
initial date .... Initia is zero
volume ...

vear Month Regulated  Unregulated Evap. Initial Pre-alert Spill Deficit Deficit Deficit 12 Deficit 24
Inflow Inflow Volume months months
hm3/m hm3/m mm hm3 hm3 evaRee) % % 7

10 128.37 9.15 71.00 549.2 0.00 7.01 10.00 0.93 w

74.46 5.00 37.00 549.2 0.00 0.43 10.00
60.92 4.23 30.00 604.820 549.2 0.00 0.00 0.00

1941 1 299.51 50.08 27.00 652.953 549.2 0.00 0.00 0.00

1941 2 422.36 55.68 38.00 971.152 549.2 0.00 0.00 0.00

1941 3 344.35 19.47 59.00 1421.384 573.1 0.00 0.00 0.00

1941 4 381.02 24.28 74.00 1715.537 597.0 0.00 0.00 0.00

1941 5 368.94 7.30 88.00 2051.965 585.1 0.00 0.00 0.00

1941 6 137.69 4.45 109.00 2332.677 549.2 0.00 0.00 0.00

1941 7 90.34 3.93 164.00 2360.914 549.2 0.00 0.00 0.00

1941 8 79.37 3.53 160.00 2314.790 549.2 0.00 0.00 0.00

1941 9 79.08 3.18 105.00 2266.815 549.2 0.00 0.00 0.00

1941 10 59.21 2.86 71.00 2240.660 549.2 0.00 0.00 0.00

1941 11 86.10 2.59 37.00 2211.367 549.2 0.00 0.00 0.00

1941 12 48.53 2.36 30.00 2278.352 549.2 0.00 0.00 0.00

1942 1 67.72 2.64 27.00 2308.089 549.2 0.00 0.00 0.00

1942 2 74.95 7.27 38.00 2297.853 549.2 0.00 0.00 0.00

1942 3 177.19 11.04 59.00 2302.148 573.1 22.21 0.00 0.00

1942 4 196.55 13.74 74.00 2388.000 597.0 130.13 0.00 0.00

1942 5 95.42 2.78 88.00 2388.000 585.1 0.00 0.00 0.00

1942 6 59.77 1.94 109.00 2385.781 549.2 0.00 0.00 0.00

1942 7 46.92 1.78 164.00 2331.261 549.2 0.00 0.00 0.00

1942 8 48.02 1.63 160.00 2238.223 549.2 0.00 0.00 0.00

1942 9 40.21 1.51 105.00 2156.262 549.2 0.00 0.00 0.00




Cabecera system model

e Storage required to supply all system demands without deficit for different
time horizons

o There are critical periods of 1 year, 2 years, 3 years and 4 years

Cabecera System
3000

E /
Q 2000
£
=
g 1500
| "
‘O
5 10007 2 years |
0
& . ﬁ 1year l ‘
i.
N ful‘“ “ml AV lll“.h“"nll“ Mo
1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
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Probability distribution

of required storage for 1 year supply

Cabecera System

Probability B
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Reservoir zones for operating rules

SistemaCabecera

Umbrales de sequia
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Diagnostic

e Probability to supply 100% of the demand for 1 year for storage in
2004-05

Sistema Cabecera

Probabilidad de suministro sin fallo durante 1 afio en funcién del volumen embalsado para 2004-05

900
800 1 :
Registered
200 reservoir storage
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§500
g
§
S 400
% )
S Vi
300 j / j'
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100 |4 /I ] jl [
o / r 4 { | | | '
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Volumen embalsado (hm3)
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Probability to supply 100% of the demand for 1 year in different
future scenarios

Sistema Cabecera

Probabilidad de suministro sin fallo durante 1 afio en funciéon del volumen embalsado para 2005-06
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Cabecera system model

o If you compare with historic storage series you can anticipate deficit

situations
Cabecera System

~
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@ 2000
£
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S 1500 Historic simulation
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S 1000 2 years
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Probability distribution of available storage

Cabecera System
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Probability distribution of available storage

Sistema Cabecera

Probabilidad de ocurrencia del volumen embalsado cada mes
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Cropping Pattern, Agricultural Water
Demand and Drought Management

Abbas Keshavarz
Irrigation Specialist

Drought Risk Management Workshop
Conservation of Iranian Wetlands Project (CIWP)
6-10 Feb., 2011, Kish Island, Iran
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BWF

» Assist local communities in:

o conserving, rehabilitating and managing the natural
resource in a sustainable manner through developing
community based institutions and mechanisms

o]

Promote techniques for water use efficiency

o]

land and water quality conservation,

(@)

sustainable and high value crops,

(@)

horticulture and livestock production;




BWF

» Promote income generating activities

» Address environmental concerns in day-to-day
management of resources

o water quality improvement equipment,

o awareness raising activities and reduction in chemical
and pesticide use




DROUGHT RISK MANAGEMENT WORKSHOP
CONSERVATION OF IRANIAN WETLANDS PROJECT (CIWP)

Kish Island, Iran, 6-10 February 2011

LINKING DROUGHT INDICATORS TO
ACTIONS

Luis Garrote

Universidad Politécnica de Madrid



e Need for an operational component
e Preparedness, early warning, monitoring
o Establishing priorities for water use

e Defining conditions for drought declaration
— Drought risk analysis

e Management objectives for each drought level
e Defining the actions to reach objectives
e Implementation and revision



Operational component

According to a proactive approach, operational
component includes planning and implementation of
the long and short term measures to reduce drought
vulnerability and to mitigate drought impacts.

Drought preparedness

planning Implementation of plans
(before a drought event) (during a drought event)
Continuous monitoring & _Trlglggermg the
earlywarning [ ----- > 'mp emeptaﬂon
of actions

Normal and drought periods

Establishing |\ Management
| priorities objectives

Defining \ Defining
thresholds actions

~___~

during drought




Long term measures

(to reduce drought vulnerability)

Category Type of actions Affected sectors
Demand Economic incentives for water saving U A I R/E
reduction Agronomic techniques for reducing water A
consumption
Dry crops in place of irrigated crops A
Dual distribution network for urban use U
Water recycling in industries I
Water supply Conveyance networks for bi-directional exchanges U A I
increase Reuse of treated wastewater A I R
Inter-basin and within-basin water transfers U A I R
Construction of new reservoirs or increase of storage | U A I
volume of existing reservoirs
Construction of farm ponds A
Desalination of brackish or saline waters U A R
Control of seepage and evaporation losses U A I
Impacts Education activities for improving drought U A I
minimization preparedness and/or permanent water saving
Reallocation of water resources based on water U A I R
quality requirements
Development of early warning systems U A I R
Implementation of a Drought Management Plan U A I R
Insurance programmes A I

U= urban; A= agricultural; I=industrial; R=recreational; E=environmental



Short term measures

(to mitigate drought impacts)

Category

Type of actions

Affected sectors

Demand
reduction

Public information campaign for water saving

U

A

Restriction in some urban water uses (e.g. car
washing, gardening, etc.)

U

Restriction of irrigation of annual crops

Pricing

Mandatory rationing

Water supply
increase

Improvement of existing water systems efficiency
(leak detection programmes, new operating rules,
etc.)

c|C|C

> >|> >

Use of additional sources of low quality or high
exploitation cost

Over-exploitation of aquifers or use of groundwater
reserves

Increased diversion by relaxing ecological or
recreational use constraints

Impacts
minimization

Temporary reallocation of water resources

Public aids to compensate income losses

Tax reduction or delay of payment deadline

c|cC|C

Public aids for crops insurance

> 1> >> > P P

U= urban; A= agricultural; I=industrial; R=recreational




Development of alternatives and ranking

o Definition of long term measures

within the management
of water supply systems
/ under normal or
e Definition of short term measures drought conditions

\ after the calamity

declaration

 The choice of the best (preferable) mix of measures requires:

» a cost-benefit analysis and/or

» a ranking of alternatives through multicriteria analysis
(including economic, environmental and social points of view

and multi stakeholder’s interests)



SCIENTIFIC
STUDIES

Action 1 : :
MONITORING <:> Action 2

Action 3

— T

SCENARIO

KNOWLEDGE




Drought Management Plan in Spain

e The elaboration and implementation of Drought
Management Plans is a legal requirement
— National Hydrologic Plan Law, 2001

e There is a strong commitment to apply
quantitative analysis as basis for decision making

— Basin hydrology and water resources use are well known to
allow for data-intensive analyses

— Measures included in the Plan will affect users’ rights

e The approval process is very important

— The Plan is drafted by the Water Authority, but it must be
discussed with all stakeholders

— Final approval is granted by the Basin Water Council, where all
users and stakeholders participate



Application of measures

e The list of possible measures may be very long and
heterogeneous

e There are strong differences
— In expected effectiveness
— In societal impact
— In economic cost

e The drought management plan is more effective if
— Actions are grouped together in packets (drought scenarios)
— Actions are implemented when certain conditions are met

e There should be only a few (three or four) drought scenarios:
— Normality
— Pre-alert
— Alert
— Emergency



Drought monitoring

1 Analyze available resources

Source of supply @ Autonomy of use @ Function in system

2 Establish a framework for resource use

Reserve Emergency

3 Select indicators to describe system status

Streamflow Piezometric levels

4 Establish a global (normalized) index




Analysis of water supply

e Data

— Time series of streamflow

— Time series of piezometric levels
e QObjective

— To characterize supply sources:

e What resources are available to use in normal conditions?

What resources could be used in drought conditions?
For how long can emergency resources be used?
Which infrastructure is necessary for emergency uses?
Legal rights?
e Methods

— Analysis of past drought episodes

— Streamflow forecast



Drought monitoring
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Evolucion de reservas a inicio de afio hidrolégico en Ebro



Drought indicator system
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ALBERCHE

BAIOTAIO

SISTEMA DE RIEGOS DEL HENARES

CABECERA

INDICADORES DE SEQUIA

VOLUMEN DE EMBALSE: ALCORLO + PALMACES (VALORES NORMALIZADOS)
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C—INormalidad CJPrealerta CAlerta 3 Emergencia

= Volumen de embalse Normalizado

TABLA 1.- RELACION DE INDICADORES SELECCIONADOS
Sistema Indicadores Principales demandas asociadas |
Refrigeracion Central de Trillo 45,00
Vol. Embalse Entrepefias + -
Cabecera Buendia Demandas Tajo 240,00
Demanda Sureste peninsular 650,00
Abastecimiento Almoguera-Mondéjar 295
Tajufia Vol. Embalse La Tajera Otros abastecimientos 2,75
Regadios privados con regulacion 30,75
Vol. Embalse Belefia* Mancomunidad del Sorbe 56,66
Henares Vol. Embalse Alcorlo + Zona Regable Bornova 14,91
Palmaces Zona Regable Canal del Henares 55,38
Volumen de los embalses imi
Madrid del Canal de Isabel 11* Abastecimiento Canal del Isabel 11 680,57
Abastecimiento Talavera de la Reina 10,11
Vol. Embalse Burguillo + Abastecimiento Torrijos 586
Alberche | San Juan* Abastecimiento Sagra Baja 424
Abastecimiento Sagra Alta 6,43
Zona Regable Canal del Alberche 75,00
Caudal medio mensual
A - | registrado en la estacién ;
Tajo Medio AR-09 de Ia red SAIH del Caudal legal en Aranjuez 186,60
rio Tajo en Aranjuez
6 Abastecimiento Toledo 10,54
Ab. Toledo \éol._Embalse Torcon +
uajaraz Abastecimiento Mancomunidad del Torcon 1,32
Aportaciones al embalse de Abastecimiento Rosarito-Caraba 1,06
Tiétar Rosatito Abastecimiento Campana de Oropesa 1,10
Vol. Embalse Rosarito + P P -
Navalcén® Zona Regable Tiétar 10874
Vol. Embalse Navamufio Abastecimiento Béjar 4,04
Vol Embalse Jerte- Abast entre Jerte y desemb Jerte (Plasencia) 4,62
Alagén Plasencia* Riegos del Jerte 1,39
Vol. Embalse Bafios Zona Regable del Ambroz 34,50
Vol. Embalse Gabriel y -
ol Zona Regable del Alagén 395,90
A Vol. Embalse Borbollgn + | Abastecimiento Mdad. Rivera de Gata 338
rrago -
Rivera de Gata Zona Regable del Arrago 91,49
Zona Regable de Valdecafias 29,40
" " Vol. Embalse Alcantara +
Bajo Tajo Valdecafias Zona Regable de Alcolea 25,90
Refrigeracion central de Almaraz 5834
Ab. Céceres | Vol. Embalse Guadiloba Ab. Céceres 10,50
Ab. Trujillo | Vol. Embalse Sta. Lucia Ab. Trujillo 2,62
" Ab. aguas abajo embalse Salor 2,10
;:Tgfs Vol. Embalse Salor
Zona Regable del Salor 5,78




Defining threshold levels and

management objectives

INDICATORS

(From Drought Monitoring System)

/o

PRE-ALERT
Moderate risk of
drought

Objective: ensure
acceptance of the
measures to be taken

ALERT

Expected drought
likely will produce
significant impacts

Objective: overcome
situation, guarantee
water supply

\,




Drought condition and actions

DROUGHT CONDITION ACTIONS

NORMAL
Drought preparedness

Pre-alert threshold

PRE-ALERT Prevention
Control intensification
Alert threshold Demand management
ALERT Extraordinary supply activation
Water conservation and control
Emergency threshold Demand management

Emergency supply activation
Imposed water shortages
Demand management




Defining actions for drought management

—

PRE-ALERT

* Low cost, indirect,
voluntary

* Non structural directed
to influence water
demand, avoid worse
situations

* Focus on communication
and awareness

* Intensification of
monitoring and
evaluation of worse case
scenarios

MEASURES

s
ALERT

* Low cost, direct,
mandatory, direct impact
on consumption costs

» Non-structural directed to
specific water use groups

« Water restrictions except
for drinking water

« Changes in management

* Revision of tariffs

« Water Rights Exchange




Analysis of water uses

e Data
— Time series of water consumption
— Time series of related variables (population, wealth, etc.)
e Objective
— To characterize demands:
¢ What will be the water use in the future?
e How much water is really needed in droughts?
e Which fraction of each demand is essential?
e Which uses have priorities?
e Legal rights?
e Methods
— Analysis of past drought episodes
— Demand forecast
— Remote sensing (irrigation)



Water supplied by the Alberche system

Consumo en la cuenca del Alberche
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Establishing priorities for water use

o First: ensure adequate supplies of domestic water for public
health, safety and welfare.

e Second: minimize adverse drought effects on the economy,
environment, and social well-being.

In several countries after the municipal use
(particularly for drinking need) the second priority
Is for agricultural use (in many cases limited to the
supply of perennial crops only) after industrial use
and/or the ecological requirements (protection of
fluvial ecosystems).



Management objectives:

supply mobilization

HLFS
L% -
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i Ordinary
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A 4 Reserve
|_ Emergency
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AP 4 |
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Management objectives:

demand reduction

DROUGHT
CONDITION

Normality

Reducelon potanclal de so0sums an casa de Emergansls Fase 1 (3]
Eng Feb War Abr May Jun Jul Ado SED oot i Diic

ET—— 4, 0% 0% 3% _a.l:""n- &,0% 0% B0% B 0% 80% &0% &0% E.0%
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Uriramiliar 3% | 35| 3% | 3| 5| 3% | 3o | a5w| 3| 3| s aSm
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Restrictions to water use

DROUGHT
URBAN SUPPLY IRRIGATION CONDITION
""" Normality
]‘ q Pre-alert
— Productive ... ________

Subsistence
/ seasonal Alert

Induced A

Emergency




Definition of reservoir release rules for drought management

For a given month

100 % e || A —
Values of
@ a b, c
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_§ o, By v, 0
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' Alert
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AT AGON

Probabilidades de Fallo en Demanda.
Demanda: Z.1R.

PROBABILITY OF SHORTAGE

Deficit (50 - 75) Deficit (25 - 50) Deficit (2 - 25)

.
Deficit (75 - 100)
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Risk of shortage

Month: March

Time horizon: 2 yr

140

Supply deficit of demand “"A” as a function of risk
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Cumulative deficit for a group of demands

Month: April

Probability distribution of supply for different time horizons
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Methodology of analysis

Complex model

Marz0 00, Comportamiento de aporiaciones.

- o e 1 "

Demand 1 Aggregation

Demand 2 .

Irrigation

Marzo-00. Funcion de distribucién del suministro en distintos horizontes.
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For a given month

Drought planning model

g
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Results of the analysis

1000

Volume stored in april (Mm3)

900

(0]
o
o

\‘
o
o

[o2)
o
o

A
o
o

o
o
o

w
o
o

N
o
o

100

Month of april

ALAGON IRRIGATION DISTRICT — MONTH OF APRIL

\\

N
—
‘.\ ——
\\\§i-__, "--._--..::::::::::::----==__.._..--...
0 10 20 30 40 50 60 70 80

Deficit as a function of risk (%)

Risk (%)

90



Month of april

ALAGON IRRIGATION DISTRICT — MONTH OF APRIL

1000 ‘

900 ‘

(0]
o
o

| Acceptable ‘
deficit |

\l
o
o

[o2)
o
o

o
o
o

w
o
o

N
o

Volume stored in april (Mm3)

o
o

100

— ——
~— ‘ —~———
\

30 40 50 60 70 80 90
Deficit as a function of risk (%)
Risk (%)

Stored volume




Threshold definition

Volumen de embalse (hm 3)

SEP

e We obtain a range of curves to choose threshold definition (as a
function of deficit and risk)
Sistema de Riegos del Henares
Horizonte de la simulacidn: hasta el final de la campafia de riegos.
140 Prealert
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Optimization of rules

o Definition of an objective function
2 D,; Deficit of demand i in time
j S; Demand i in time t

o Explore the parameter value
— Threshold levels a, b, c
— Supply restrictions a, b, g

o Identify the “optimum”

Without rules With rules

==
|

Tiempo . Tiempo




Implementation

NORMAL DROUGHT NORMAL
CONDITION CONDITION

Estimation of available water resources and -
present and future demands

Assessment of water shortage risk and drought impacts -

Definition of long term measures as a strategic
preparedness plan included in the river basin plan

PLANNING

Implementation of river basin plan

Definition of actions to manage water supply systems
under drought conditions

Definition of short term measures in the drought
contingency plan

Monitoring of hydro-meteorological variables and
Status of water resources research

Implementation of water supply system
Management plan

MONITORING &
IMPLEMENTATION

Declaration of natural disaster |

Implementation od drought contingency plan |

ALERT

ey~

ONSET | END |

EMERGENCY
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DROUGHT RISK MANAGEMENT WORKSHOP
CONSERVATION OF IRANIAN WETLANDS PROJECT (CIWP)

Kish Island, Iran, 6-10 February 2011

MANAGING WATER SUPPLY AND

HYDROLOGICAL DROUGHT RISK

Demand management and supply
management

Luis Garrote

Universidad Politécnica de Madrid



 Types of measures
— According to nature
— According to scope

e Supply management
— Reservoir operation rules
— Conjunctive use of groundwater and surface water
— Non-conventional resources
— Water transfers

e Demand management
— Water tariffs
— Water conservation
— Refurbishing of irrigation systems
— Exchange of water rights



Types of measures (nature)

e Legal
— Declaration of drought situation
— Passing of legislation with specific objectives (subsidy, restrictions, emergency
works, etc.)
o Institutional
— Appointment of Committees or Task Forces
— Cooperation among organizations or stakeholders
— Agreements for water exchange

e Within the organization
— Intensification of monitoring
— Rules for the operation of infrastructure

e Regarding the water uses
— Information dissemination and user involvement
— Enforcement of water savings
— Prohibition of certain uses
— Exemption of obligations

e Regarding the water resources
— Conservation and protection of stored resources
— Activation of additional resources
— Monitoring of water quality



Types of measures (scope)

o Strategic
— Long term actions, of institutional and infrastructural nature

— Are included in hydrological planning
e demand management
e storage and transport infrastructure
e |egislation

e Tactical

— Short term actions, planned and validated within the framework of a drought
contingency plan

e Emergency
— Actions implemented when the drought has already developed
— They can be very diverse, depending on drought magnitude and severity



Drought mitigation measures

DROUGHT MITIGATION MEASURES

Indicator 1-0,5 05-041|04-03]| 0,3-0,2| 0,2-0,15| 0,150,1 | 0,1-0
State Normality Prealert
Objective | Planning  |Control- Informative Conservation Restrictions

Measures Strategic Tactical Emergency




Strategic measures

Supply -side
New storage infrastructure
— New water diversions
— Activation of old water diversions
— New system of basin interconnection and water transfers
— Desalination
— Wastewater reuse

Water management
— Conjunctive use of surface water and ground water
— Framework for user rights interchange
— Legislation changes
— Framework for inter-administrative coordination

Demand side
— Modification of tariff structure
— Changes in irrigation technology
— Water saving and reuse in industry
— Promotion of alternatives for water-demanding activities



Tactical measures

o Supply-side
— Activation of old water diversions
— Transient basin interconnection
— Intensification of desalination
— Activation of old wells

e Water management
— Intensification of conjunctive use of surface water and ground water
— Activation of user rights interchange
— Modification of reservoir operating rules
— Activation of inter-administrative coordination

e Demand side
— Water saving campaigns
— Voluntary and obligatory water restrictions
— Temporary tariff modification
— Penalty for excessive water use
— Temporary reduction of environmental flows
— Measures to guarantee standards for water quality



Emergency measures

o Supply-side
— Water distribution by trucks
— Transient basin interconnection
— Development of new desalination plants
— Water transport by barge

o Water management
— Transient overexploitation of groundwater
— Exceptional reservoir operating rules
— Exceptional palliative legislation

e Demand side
— Obligatory water use restrictions
— Penalty for excessive water use
— Exceptional reduction of environmental flows
— Measures to guarantee standards for water quality



Demand-related actions

e Urban use
— Clarify legislation regarding tariffs of water
— Modify rate structure to influence consumer water use
— Promote water-conservation, with special emphasis during times of water shortage
— Incorporate water conservation strategies into management plans
— Establish economic incentives for private investment in water conservation
— Implement water metering and leak detection programs
— Evaluate effectiveness of water conservation measures

e Agriculture
— Establish extension and education programs for farmers
— Improve tillage practices
— Land leveling to improve soil water holding capacity
— Develop and market innovative technologies on irrigation system
— Install return-flow systems in farms
— Schedule irrigation by demand
— Use sprinkler and drip irrigation systems
— Use soil-moisture monitoring



Water tariffs

m— | e ]

400
45
350 T 20 .
— 300 =
@ 35
] 250 T 30 Tasa
o
5 200 4 o5 | P/™
2
5 150 T 20
o Vall d'Ux6
s 100 1 15 —— Onda \\
a 10 Ac. Real \
501 2 R. de Levante \
0 | o 5 Novelda \
' 0 Dism. renta (%)
0 350 400 ' ' ' '
-100 -80 -60 -40 -20 0
Consumo de agua per capita (litros/dia)




Demand curves
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Possible measures

e Conveyance and distribution networks
— Network regulation and flow metering
— Separated distribution of potable water and low-quality water
— Leak detection
— Pressure control to reduce losses and deliveries
e Delivery
— Metering for each household
— Increasing tariff with used volume
e Domestic use
— Saving equipments (flushing toilets, washing, etc.)
— Water recycle (grey-water)
— Rainfall storage
e Industrial uses

— Economic incentives and penalties for saving devices and discourage
water wastage

— Public information and education on saving devices



Water saving in domestic use

Used water amount (I/capita/day)

Ordinary With saving
Bathing /0 50
Flushing toilets 60 18
Laundry 40 20
Kitchen 20 14
Cleaning 10 8
Total 200 110

(from Fundacion Ecologia y Desarrollo, 2001)




Leak detection and reduction
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Estimated further saving: 10-15%



Urban water conservation in Murcia (Spain)

Total supply Distribution losses
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Water saving in irrigation use

A Water supply system Measures Effect on water
demand
Al | Reservoir e Evaporation control Medium
e Optimized operation rules Medium
A2 | Conveyance and e Lining canals High
distribution network e Remote control Medium
e Shift from canal to pipeline Medium
e Revision of water rights Very high
A3 | User’s delivery e Delivery on demand High
e Metering and tariff rate increasing with Very high
volume

(from Rossi, 2006)



Water saving in irrigation use

B Farm Measures Effect on water
demand
Bl | Soil and crop e Crop with low water need Medium
e Agronomic techniques Medium
B2 | Irrigation methods e Watering method with low water need Very high

(e.g. microirrigation)

B3 | Deficit irrigation ¢ Reduction of watering number and Very high
depth

(from Rossi, 2006)



Improving irrigation efficiency

D'ripv (trivckle)' irrigaﬁon waters crops efficiently.
Credit: Nova Scotia Agriculture and Fisheries




Pressurized systems




Drip irrigation

emitter or dripper

)
.

h)

Irrigated acres, in thousands, 2000,
by type of irrigation
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Improvement of conveyance facilities




Regulation of irrigation canals

Constant level gates and mask modules
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Telecontrol
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Phase 1

\ 4

Phase 2

600

500 +

400 +

300 +

200 +

100 +

0

1000

900 +

800 ¥

700 +

600 +

500 +

400 +

300 +

200 +

100 +

£0-900¢

¥0-€00¢

10-000¢C

862661

G6-7661

¢671661

68-8861

98-G861

€8-¢861

08-6461

LL79L61

Vvi-EL6l

1£-0Z61

m €0-¢00¢
m 00-6661
m £679661
m ¥6-€661
m 16-0661
m 88-4861
m 987861
m ¢81861
m 6/-8/61
m 9/-GL61
m €47CL61
m 0£-6961
m £9-9961

¥9-€961

Demand evolution. Vegas del Segura

Demand evolution. Acequia Real del Jucar



Operation rules

 To define objectives for the measures, one can study the
impact of different operation rules

e The rules max be based on the reduction of the demand to be
supplled by the system

Because the measures can obtain effective demand reduction though demand
management

— Because there are emergency works that can supply additional resources
temporarily (groundwater, transfer from other systems, etc.)

e Example:
— Normality: 100 % of the demand
— Pre-alert: 100% for urban supply, 70% for irrigation
— Alert: 80% for urban supply, 50% for irrigation
— Emergency: 50% for urban supply, 20% for irrigation



Reservoir operation
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Month cach simulation time step « is an interpolated value based

on these four releases,
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Supply-related actions

e Structural

Increase in the regulation capacity in the basin

Fund water system improvements: leak reduction, canal lining, etc.

Improve water use and conveyance efficiencies: management, control systems, etc.
Improve waste water treatment facilities

Fund water recycling projects: urban irrigation, industrial uses, golf courses, etc.

Implement structural measures to obtain temporary water supplies from inactive or dead
storage or from ground water sources: connections, pumping stations, etc.

Build temporary or permanent inter-basin conveyance facilities

e Management

Propose programs to rehabilitate reservoirs to operate at design capacity
Build capacity for conjunctive use of surface and ground water

Evaluate and characterize (water quantity and quality) alternative or non-conventional sources
of water

Inventory self-supplied industrial water users for possible use of their supplies for emergency
public water supplies

Use lower quality water for irrigation (i.e., saline or non potable)
Implement water quality management and wastewater reuse

Enact legislation to facilitate or impose water recycling

Clarify legislation about water rights

Issue emergency permits for water use

Establish water banks for voluntary sale, transfer, or exchange of water



Hydraulic infrastructure

e Hydraulic infrastructure is crucial for increasing water
availability
— Storage of water
— Transportation of water
— Improvement of wat

Role of storage in | 6000
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Supply management

1 Analyze available resources

Source of supply @ Autonomy of use @ Function in system

2 Establish a framework for resource use

Reserve Emergency

3 Select indicators to describe system status

Streamflow Piezometric levels

4 Establish a global (normalized) index




Groundwater use

[ Recarga. Infiltracion por lluwia,
cauces y riegos (hm3afanao)

[ Entradas por transterencias (hm3/afio)

[ Salidas por transterencias (hm3kafio)

[l Bombeos (hm3fafo)
50 0

30k

Recharge and pumping in hydrogeological units
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Conjunctive use of surface water and groundwater in South- Eastern Spain



Conjunctive use

EXPLOITATION OF THE BENIARDA AQUIFER - Marina Baja
(periodo 1981-1990)
1.200.000 250
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E
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Strategic groundwater reserves to be used under drought. Overdraft and recovery



Emergency supply

Water can be delivered on donkey/camel backs, trucks or barges



Water recycling

e Spain:
— 45% (between 40 and 50 %) of total supplied
— 65% (between 55 and 75 %) of total treated wastewater
e California:
— 340 Mm3/yr in 1987 (12% of total treated wastewater in the State)
— 600 Mm3/yr in 1995 (6% of total urban demand)
— Objective: 710 Mm3/yr in 2020
e Florida:

— 30% of waste water in 1998, with the objective of reaching 60% in 10
years

e Texas

— 8% of waste water , with the objective of reaching 23% by 2050
e Occupied Palestine

— 65% of waste water



Water use exchange

Source and destination
— Holder of water use permit gives up his right in exchange for compensation
— Receiving use gets emergency supply of water during drought

Condition
— The receiving use should have greater priority
— The receiving use should be willing to pay compensation
— There must be a physical connection between source and destination

Modes

— Ex post: Exchange and compensation. Negotiations are carried out during drought

— Ex ante: A priori contract, stiﬂulating conditions and compensations. Negotiations
are carried out in advance. There is an economic compensation for the option

Examples in Spain
— Alberche irrigation district for Madrid water supply
— Henares irrigation canal for Sorbe water supply
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