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Drought Planning and Drought Risk Management in Spain

SPANISH WATER GOVERNANCE SYSTEM

The main institution responsible are the River Basins
Organizations:

* Water planning

e Stewardship of the Public Water Domain
* Infrastructure management

* Water policing

 Management of monitoring networks

National Government (General Directory for Water in the
Environment Ministry) - Basic legislation, general
planning, coordination.

Regional governments (autonomous regions) - Land use
planning, wastewater treatment, agriculture, protected
areas

LEYENDA

w— i e livs StONOMESS |
Limites ce Provincias
Damarcacones Hdrograficas {mayo2023)

Local Governments — Urban planning, water supply
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WATER RESOURCES AND DEMAND

Estimated demands (hm3/y)

929,94__ 178,19

|

1,200 large dams,
max. capacity: 56.039 hm3

m Urban
m Agricultural

m Industrial

m QOther

Water use by source (hm3/y)
669,31

523,8
308,01

500 Ground Water bodies
50% of demand in the
coast...

Issues of overexploitation

B Surface

B Groundwater

B Reuse

B Desallination

B Transfers
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VARIABILITY is the standard

SPEI6 in 1961-2023 in Madrid

1970 1980 1990 2000 2010 2020

(Meteorological drought observatory, Vicente-Serrano et al. 2017)
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CONCEPTUAL FRAMEWORK - Definitions

Drought: Unpredictable natural phenomenon that comes about mainly due to a lack of precipitation which leads to a
temporary but significant decrease in the available water resources (definition 62 of the Hydrological Planning
Instruction, approved by Ministerial Order ARM/2656/2008).

* Extended drought: Drought produced due to exceptional circumstances or other circumstances that could not
reasonably be foreseen. The identification of these circumstances is achieved by using indicators related to the
lack of precipitation during a time period and taking into account aspects as its intensity and duration (definition
63 of the Hydrological planning Instruction).

Scarcity: Situation of lack of sufficient water resources to meet the demand of water, as foreseen in the respective
hydrological plans, once the environmental restrictions have been considered.

 Structural scarcity: a continuous shortage of water resources that hinders the ability to meet water demands
with the guarantees established in the hydrological plan.

« Temporary scarcity: Situation of temporal water scarcity that while allowing the compliance of the guarantee
criteria regarding water demands established in the hydrological plan, it, however, temporarily limits the supply
in a significant way.
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Separation between River Basin Management and Drought Management

‘ (“structural” vs. “temporary” situations) ‘

River Basin Management Plan (RBMP)

Goal: Good status of water bodies, meet water
demands and protect the public domain.

Evaluation of Pressures, Impacts, Risks and status of
water bodies, and setting of Environmental Flow
requirements. Includes the Programme of Measures

to achieve the environmental objectives (23,000M€) “

Evaluation of Water resources availability, demands
and allocations through water balances.

Demands meet a supply guaranteed levels (as set in
regulation)

Revised every 6 years. 3™ cycle, Jan. 2023

Public consultation 6 months, workshops

Drought Management Plan (DMP)

Complementary plan to the RBMP

Goal: Minimize drought impact on users and
ecosystems.

Focused on extended drought and temporary scarcity
System of indicators — Scenario - Measures

Makes explicit the conditions to declare “Exceptional
Drought” and clarify the administrative organization
and coordination.

Revised every 6 years. 3™ cycle, in public consultation.

Public consultation 3 months, workshops
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CONTENT of the Drought Management Plans

Is set in national legislation

General description of the Basin and management units

N

Detailed description of the management units: Resources, demands, exploitation index, reserves,
applicable measures from the RBMP

Historical Droughts and Climate Change
Impact Analysis: Hazard, exposure, vulnerability, risk assessment

Indicator System: Drought, Water Scarcity.

3
4
5
6. Process for Scenario Diagnosis: Entry and exit conditions
7. Actions and measures per scenario: both general and per territorial unit

8. Public information measures

9. Administrative organization measures: tasks and responsibilities of each governing body

10. Impact assessment of past droughts: Environmental and economic (main uses)

11. Ex-post analysis reports: required content

12. Emergency plans for urban supply over 20,000 hab.: Analysis, recommendations and coherence

13. Monitoring reports: requirements.
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RISK ASSESSMENT
 HAZARD: Drought and temporary scarcity indicators
e EXPOSURE: Population, irrigated area, hydropower _
capacity, industrial value CLIMATE y ety SOCIOECONOMIC
e VULNERABILITY: WEI+, groundwater exploitation levels, St P
demand guarantee levels... RISK ) Asplation iad
Mitigation

Anthropogenic Actions

 IMPACT: loss of agricultural production (rainfed wv. Climate Change
irrigated), hydroelectric production, additional costs of
urban supply.

Challenging and data-demanding, issues with data

granularity.

Governance
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DROUGHT - TEMPORARY SCARCITY

Hydrological Data

Precipitation, Groundwater levels, river

Precipitation :
flow, reservoir levels

A 4

Index calculation per territorial unit

Drought index (based on SPI) - IES Water scarcity index - IEE

Scenario determination

Normality / Drought Normality / Prealert / Alert / Emergency

Temporal deterioration of status 4(6) Supply, demand, administrative
Reduction of environmental flows coordination or environmental protection.
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EXTENDED DROUGHT INDICATORS

Detect decreases in precipitation that may affect water resources 2 »*
availability. R

* Based on precipitation data (SPI), runoff (natural conditions), over 3, 6,
9 or 12 months depending on the basin.

* River Basin Organizations’ network of monitoring stations
* Reference period 1980-2018
* Normalized Indicator [0-1]

* Validated against environmental flows or historical records of droughts

neg00D

* Drought scenarios < 0.3

SP |
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WATER SCARCITY INDICATORS

Detect situations where potential problems to meet the demand may arise.

* Based on precipitation data, gauging stations, reservoir levels, reservoir inflows, groundwater levels.
* River Basin Organizations’ network of monitoring stations

* Reference period 1980/2018

* Indicators are weighed to build up to the territorial unit level

* Data should be available in a timely manner (10t day of the month)

Cod
Indicatorn value Coeficient Value of IEE

indicator

VEO4 m 0,08

Eios - ot SCARCITY INDICATOR SCENARIO
EAD2 4”‘ 0,09

VEOS Turia w 042 0,60 0,75 - 1,00

P2O7 0,38 0,08

PZOS 77 0,08

P2O% n,:)u 0'50 - 0'75

PZ10 m 0,04

FAD3 0,42 0,23 0,30-0,50 PRE-ALERT
LADA 0,55 0,20

pPZ11 0,03

P ﬁ 222 0,15-0,30 ALERT
EADG 0,46 ), Ui

v o 0ss 0,00-0,15

VEOG 0,52 : 0,03

MOo3 0,48 0,03

VEO7 0,64 0,36
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WATER SCARCITY ACTIONS AND MEASURES

Water Scarcity Measures
No Scarcity Moderate Scarcity Severe Scarcity Extreme Scarcity

Typology of General Hydrological Communication and Management measures  Strengthening of the
actions and Planning, awareness raising, (supply and demand), measures,
measures Monitoring Monitoring Control and monitoring  Possibility of exceptional
Preparation (Art. 55 Water act) measures

(art. 58 Water Act)

e Their aim is to mitigate impact over water uses or the environment.
* They are applied progressively, aiming to an early detection and action from the start of the episode.
 These are temporary measures, to be lifted as the scenario improves.

« The goal of the measures is to manage exceptional situations, not to solve structural imbalances.
Therefore, they do not include new infrastructure but in specific emergency situations.

* Measures can be classified in terms of their action point: supply, demand, administrative coordination or
environmental protection.
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MEASURES PER TERRITORIAL UNIT
UTE 2 Mijares-Plana de Castelldn

Status

Examples of specific measures to adopt

Activate emergency plans for the supply systems of Almassora, Burriana, Castellé de la Plana, Vall d'Uixo, Onda, Vila-real and
Consortium of Aguas de la Plana as well as those systems that in the future reach 20,000 equivalent inhabitants

Competent
Authority

Relevant

Municipalities

Prealert

especially in Plana de Castelld: reduction of up to 15%.

Analysis of the possibilities of using additional water reuse resources from the WWTP of Almenara, Almassora, Borriana, Xilxes, RBO & reg.
Llosa, Moncofa, Vall d'Uixd and Castell6 de la Plana. Gov.
Materialisation of the possibilities of new resources contributed by desalination from the IDAM of Oropesa and Moncofa RBO
Restriction of up to 100% of the surface supply to the mixed irrigation systems of the Mijares, with respect to its surface RBO
consolidated demand, taking into account the application of the Bases Agreement for the Regulation of the Mijares River.

Reinforcement of monitoring actions for the conservation and protection of the resource and aquatic ecosystems considering the

protection of wetlands, the protection of fluvial species and the impact of other measures on the natural environment, with special RB%fvreg'
attention to the Marjal d'Almenara Wetland (RAMSAR). '
Intensification of the possibilities of using new resources contributed by desalination from the IDAM of Oropesa and Moncofa. RBO
Begginning of the restrictions to protect the available surface resources: between 15 and 25% of the supply to the traditional RBO
irrigations of the Mijares with respect to its consolidated demand.

Restriction of up to 100% of the surface supply to the mixed irrigations of the Mijares, with respect to its surface consolidated RBO
demand, taking into account the application of the Bases Agreement for the Regulation of the Mijares River.

Beginning of saving measures to protect the underground resources available in bodies of groundwater in poor quantitative state, RBO & users
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DECLARATION OF DROUGHT

It’s a decision of the Presidency of the River Basin Authority contingent on:
a) Water scarcity at alert and extended drought scenarios in one or several territorial units
b) Water scarcity scenarios at emergency
* Applicable to the territorial units that meet the conditions above but can be made extensive to the rest

* Enables the request to the Ministry to implement measures inc. over water use rights. Any measures will be
considered “public utility”, expediting administrative procedures.

OTHER BODIES

Drought Permanent Committee
Technical drought office

Dam committees, exploitation boards.
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[ o e o
RIVER BASIN ORGANIZATION STRUCTURE
GOVERNANCE MANAGEMENT PLANNING COOPERATION
BODIES BOlDIES BODIES BODIES
Governing Reservoir Exploitation Hydraulic Users River Basin Committee of
Board Commissions Boards Works Board Assembly Water Council Competent
- Authorities
.ﬁ—ﬁtr:ﬁglpgﬂgs ot ePlans and ¢ Coordinate e Inform users on e Conflict ¢ Submitting the
. Matters_g_to proposes filling exp|oitation. of the development betwgen. RBMP to the « Guaranteeing
submit to the and emptying the hvdraulic andlfrogress of Explczjltatlon Spanish cooperation for
River Basin of reservoirs works (canals) WorKs . Aoar SI Activit . Igofvernment, water
Water Council systems. and water Rgngft ctivity r}a?wrr:ri]: on protection and
* Organisation’s e Decides how to resources at risk . Infgrm about Etewardgs'hip and application of
asselts. h distribute * Estimates the Exploitation exploitation of the necessary
* Dec aring the t— costs of the Board budgets Public Hydraulic measures
overexpl'0|tat|o water hydraulics works « Propose Domain ° Regu)nal’ local
n of aquifers resources dh . governments
« Users and re during drought and how to representatives e Users and gov.
tg. uring droug recover them for the Dams are represented
g?:emmen S periods. from water users Commission
represented *Users are e Users are and the Water
represented represented Basin Council
e Users are
represented
Technical

Drought Office
(RBO)

Permanent Drought Commission

Representation of RBO, national, regional, local Governments and users
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MONITORING — National Drought Observatory

 Monthly, public reports, on the 10th day of each month are publicly available.
* Assessment of drought and Water Scarcity scenarios at the territorial unit level for all RBD.

* They detail the scope of the event (duration, location, intensity), environmental and socioeconomic impacts, the
measures taken and an evaluation of the implementation of the Drought Management Plan.

* Short-term forecast
August 2023

INDICADONES OF £3CASET
Aqest de 2623
GNTALCE TIRRTIRALLS 3C ENANT ||

Escenano de Escoses
- Toeretidat (420 % up
[ Prockerts (159 % Sip)

1
o
i

‘wa—munu- |
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EXPOST — EVALUATION

After events declared as “Exceptional Drought”, the River Basin Authority is required to prepare an analysis of the event,
including:

0 9 Ley 172018, de
« Extension and period covered B M

* Measures taken by all actors 071 et R *‘*‘T e i

11-3-2015: Prérroga 24-3-2016: Prérroga ] [ 23-3-2017: Prérroga 29-9-2018: Prarroga

° SO C | oeconom | C | m p a CtS 0.6 Tt o e T e e | Fer e e, 1 P

* Environmental impacts .. ‘
e Evaluation of the Drought Management v :.:'"mf s
Plan application v - """" R e
02 ; | _imeto mesiass shores
0.1
0

The process also triggers the review of the R N R N R R R RIS
Drought Management Plan DN

Nomalidad Prealerta Alerta  wemmm Emergencia =~ —#—|EE Jicar e=s==|EE Marina Baja

Jucar River Basin, 2015 — 2019 drought report
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DROUGHT EMERGENCY PLANS FOR URBAN SYSTEMS

Applicable to urban water systems >20.000 hab-
e q . 90 9.000.000

B ELABORAD( 8.000.000

Responsibility of the local authority with the

) ELABORADOS
water provider. 7 T 7,000,000
CONTENT: Detailed study of water sources, their £~ o
situation, description of demand, water permits, = 5.000.000
infrastructure, and networks, operating rules, own = 4 %00.000
indicators and scenario, and measures taken, inc. < ‘ i

mergencia

3.000.000
communication to the public and awareness
raising.

NiOmero de habitantes afectados

Numero de planes d

000.000
10 1.000.000

Coherence with the Drought Management Plan — T

. . 0

indicators and measures COR coc Ml DU CEU  MEL  SEG

To be reviewed and informed by the River Basin

Authority. Guidance provided. All in all, increasing uptake, but progress still pending
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mliance

International Arena - IDRA Initiative

= A network of like-minded countries and international organizations
spearheaded by the governments of Senegal and Spain, a group of

like-minded countries in partnership with various stakeholders at all International Drought
levels took the initiative to form an International Drought Resilience Resilience Alliance
Alliance (IDRA). ] *x

]
= ®  GOBIERNO ’
Ty DE ESPANA
s v

= |t’s goal is to catalyze political momentum to achieve a
transformational change of actions and mindsets towards drought
resilience

= The alliance was launched on UNFCCC COP 27 in Sharm El Sheikh

= The alliance will promote effective and efficient preparedness and adaptation measures that go beyond disaster
response to reduce vulnerability to drought.

= The alliance seeks to act as a global facilitator for drought management focused on systemic risk

= To reduce systemic risks and avoid new ones, there must be a shift from dealing reactively with drought impacts to
getting ahead of the curve and addressing underlying risk drivers.
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Thank you

b S "._

Photo source: Afar, wikiloc

Daniel Chico Zamanillo
dchico@evren.es
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Additional slides for further detail
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VARIABILITY is the standard
Comparative analysis of different types of indicators: SPI3, SP112, PDSI, ANDVI, IEE

201213
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River Basin Management plan: Water Balances, reserves and allocations

* Prepared in the River Basin Management Plans
e Using mathematical models (Aquatool) for each system

* Environmental flows are considered, as a restriction as
set in the regulation

* Allocations (per origin) and reserves are set in relation
to available resource, i.e. once all restrictions have
been taken into account S |

‘a®
%

 @Guarantee levels for the demands should be met : s N

 Reserves are set aside volumes to meet future
demands or environmental needs, registered to the
River Basin Organization, specifying the beneficiary.
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BASIC DATA NEEDED

Hydrological data:

b
N
4

* River flows (gauging stations),

e precipitation data,

* Groundwater levels

* reservoir levels, reservoir inflows
* Snow levels

Non conventional water resources: reuse, desalination, transfers.

Water demands at the water unit level. Sources, seasonality, permits.

Environmental restrictions: ecological flows, lakes and wetlands needs. P e —

1980/81-201617
. . ey [ J<wc [N s0c-80
Modelling tools for the evaluation of natural conditions (Drought). B e B o
B 520 - 600

Impact assessment of specific sectors
* Urban: population, vulnerability,
e Agriculture: cultivated surface, irrigation demand, livestock numbers, yield, economic data...

* Electricity: installed capacity, daily/monthly production, price...
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System of indicators: General methodology

Selection of Compilation
the most of historical

representative hydrological
variables data

Scaling &

Normalization

Definition of

weights and
thresholds

Valor Indicador

Volumen conjunto (hm*)

Index
Calculation

[0-1]

Validation of
the Index:
representati-
vity

(historical
droughts,
environmental
flows)
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DROUGHT INDICATORS - Evaluation

In a selection of control points (gauging Mmn
stations). s Vo | [

Historical assessment against ’ Nk I
environmental flows of natural regime N 1\, ’; 14

g 08 || 1 V| , A

s 1 A | ‘ |, f i 12
Alternative: Evaluation against historical ~ tor | | \ 1L 1Y J N Il M ! "

é I‘I ilA ‘y,‘ \ (‘ “' \ M | V‘ ' ‘J 10
droughts. g os | LK L | )

:E A A | [ ‘p«t‘ >

Dependent upon the set of the | ,«}
environmental flows and historical data. |

1980 1881 1982 1993 1984 1985 1926 1987 1988 1989 1990 1091 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Aportacion mi/s mm Aciertos tipo 1 (Is<=0,3 y Q fluyente <= Qeco) Aciertos tipo 2 (I1s>0,3 y Q fluyente >Qeco)
Fallos tipo 1 (1s>0,3 y Q fluyente <= Qeco) Fallos tipo 2 (1s<=0.3 y Q fluyente >Qeco) —Indicador sequia prolongada
Limite SP
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ENTRY & EXIT CONDITIONS FOR
SCARCITY SCENARIOS

Applied to Water Scarcity. Entry into the
scarcity scenario is automatic.

Entry/Exit requirements are set to provide
stability and inertia.

Scenarios are to be entered one after the
other.

This sets a minimum time to go from
normal to emergency and vice versa.

They are adapted in each basin of the
country, but common to all territorial units
in the basin.

ENTRY Requirements

. : Stress : [
Starting Scenario . N2 of months required :
Indicator Scenario

<0.5 3 consecutive months
_ Prealert
<0.3 2consecutive months
Prealert <0.3 2 consecutive months Alert

EXIT Requirements

Startin . : Final
.g Stress Indicator N2 of months required .
Scenario Scenario

4 consecutive months

2 consecutive months

Prealert

Alert

>0.15 4 consecutive months
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EXAMPLES OF SPECIFIC MEASURES: Restrictions on groundwater resources

 PREALERT/ALERT: Start of saving measures to protect the resources available in groundwater bodies with poor
quantitative status: general reduction up to 15% of abstractions for irrigation, depending on the territorial unit

and the scenario.

* These restrictions will apply, especially in those groundwater bodies with significant abstractions for urban use
or with special relation to surface water or protected natural spaces.

 This percentage of average reduction of 15% can be distributed spatially depending on the affection of
groundwater abstractions to surface water or protected spaces.



Drought Planning and Drought Risk Management in Spain

EXAMPLES OF SPECIFIC MEASURES: Restrictions and additional resources

Established reduction percentage to users from UTE 4 Turia

bemand Unit Water Reduction percentages
Source | Normal Prealert Alert Emergency
Urban supplies Surface 0% 0% 0-5% 0-10%
Canal Real Acequia de Surface 5-15% 20-30% 25-35%
0%
Moncada Total ° 5-15% 10-20% 15-25%
Surface 5-15% 30-40% 35-45%
Vi de Valenci 0%
ega de Yalencia Total ° 5-15% 10-20% 15-25%
Surface 5-15% 10-20% 15-25%
Pueblos Castill 0%
Hep1os Lastlio Total ° 5-15% 10-20% 15-25%
Irrigation of the main Canal | Surface 10-20% 30-40% 45-55%

0%
in Camp de Tdria Total ° 5-15% 10-20% 15-25%
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EXAMPLES OF SPECIFIC MEASURES: Environmental Impact Reduction
Specific environmental measures in the emergency scenario in UTE 5 Jucar

Measures to adopt Competent Authority

Reinforcement of surveillance actions for the conservation and protection of resources and aquatic ecosystems

considering the protection of wetlands and fluvial species and the impact of other measures on the natural CH) .
. . . . , . . i . , reg. governments
environment with special attention to LAlbufera of Valencia, the middle stretch of the Jucar as it passes through La

Mancha plain and the final stretch of the river, downstream of the Tous dam, including the Massalavés spring.

Application of specific monitoring programmes to record the environmental impacts associated with critical
episodes, with special attention to RAMSAR area LAlbufera of Valencia, the middle section of the Jucar as it passes
through La Mancha plain and the final section of the river, downstream of the Tous dam, including the Massalavés

spring.
. Minimun Volume
Reservoir (hm?)

CHJ, reg. governments

. . El Arquillo de San Blas 1
In order to safeguard environmental conditions, a Benagéber 10
minimum reservoir volume is set for exploitation Loriguilla 25
purposes, and in all cases environmental Alarcén 30
management measures must be initiated as volumes Bellls 6
close to the indicated value are reached. Contreras 15
Forata 0,75
Tous 39

Beniarrés 2
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RISK MANAGEMENT - Agriculture: Drought Insurance system

PRIVATE SECTOR

FARMERS &
Agricultural
organizations

AGROSEGURO

o

|

Insurance Companies

E :%8 GOBIERNO
r S DE ESPANA
L

ENESA l& E e SR mEER.

PUBLIC SECTOR

DG. Insurance and

pensions
—

Reinsurance

v

Reg.
Governments

compensation
Consortium
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