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PRIMA  

Template for Pre-Proposal  
 

PART  I  
 

Title of Proposal 
Seasonal Hydrological and Agricultural droughts forecasts for a sustainable Precision agriculture 
Acronym 
SHAPE 

 

1. Administrative data of participant organisations 

Participant No * 
 

PI name Organisation  Country  Provisional 
budget 

1 (Coordinator) Claude Derognat ARIA Technologies France 405 k€ 
2 Partner 1 Ghislain Dubois TEC Conseil France 435 k€ 
3 Partner 2 Stéphane Simonet Acterra France 330 k€ 
4 Partner 3 Stefano Materia Centre Euro Mediterraneo sui 

Cambiamenti Climatici 
Italy 165 k€ 

5 Partner 4 Albert Soret Barcelona Supercomputing 
Center 

Spain 165 k€ 

6 Partner 5 Amir Givati Israeli Water Authority Israel 150 k€ 
7 Partner 6 Marc Perel Ministry of Agriculture and 

Rural Development 
Israel 200 k€ 

8 Partner 7 Eitan Israeli   Galilee farmers association Israel 75k€ 
9 Partner 8 Gilad  Kozokaro  Abiotix Israel 75€ 

 

General information of the pre-proposal  

Section: Section 1 -  
Call:  
Topic: Topic 2: Improving the sustainability of Mediterranean agro-ecosystems 
Type of action: RIA 
Duration in months: 36 
Free keywords early warning system; climate change adaptation; precision agriculture; 

drought risk management; seasonal forecasting 
Abstract: 
 

The SHAPE project will aim at developing an integrated agricultural drought 
risk management system based on regional seasonal forecasts, bridging the gap 
between science-based early warning systems and local agricultural practices. 
Local farmers will benefit from the latest, most developed seasonal forecasts 
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and will be able to make informed decisions regarding field crop sowing and 
harvesting, water budgets and production practices.  The objectives of the 
project are to: (i) build an operational early warning system for droughts, (ii) 
develop communication channels and on-site experiments with a farmers’ 
association, (iii) integrate drought forecasts in irrigation planning and farming 
decisions so as to optimize water use under extreme scarcity and enhance food 
production stability by adapting farming practices.  
The project will integrate all the components of and EWS: risk knowledge, 
monitoring and forecasting, diffusion and communication of information, 
response and all the risk value chain. The the best sources of large scale 
seasonal forecasts will be chosen and downscaled and capacity building 
activities will be organized to ensure the full training of technical agents on 
these methods. An operational service will then be designed with an adapted 
IT platform and user-interface, and the response in the field of agricultural 
water management and farm-level agricultural practices will be tested. By 
bringing the best, most accurate seasonal climate and crop yield predictions to 
local farmers and carrying out field experiments on best practices, the project 
responds fully to the challenge of developing innovative cropping and 
livestock systems able to cope with limited resources and environmental 
constraints, while enhancing food production stability. Itwill also participate to 
the adaptation of Mediterranean farming systems to climate change and the 
optimization of water use by increasing food production’s resilience to 
droughts and other extreme weather events.  

 
Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for proposals under 
Horizon 2020 or any other EU programme(s)?         
 
 
 
           No         

 

 
Declarations                                               
 

1) The coordinator declares to have the explicit consent of all applicants on their participation and on 
the content of this proposal. 

 
X 

 
2) The information contained in this proposal is correct and complete. 
 

 
X 
 

3) This proposal complies with ethical principles (including the highest standards of research 
integrity — as set out, for instance, in the European Code of Conduct for Research Integrity — and 
including, in particular, avoiding fabrication, falsification, plagiarism or other research misconduct). 

 

 
X 
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4) The coordinator confirms: 
 

- to have carried out the self-check of the financial capacity of the organisation on 
http://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html or to be covered by a 
financial viability check in an EU project for the last closed financial year.  
Where the result was “weak” or “insufficient”, the coordinator confirms being aware of the measures 
that may be imposed in accordance with the H2020 Grants Manual (Chapter on Financial capacity 
check); or 

 
 
 

X 

- is exempt from the financial capacity check being a public body including international organisations, 
higher or secondary education establishment or a legal entity, whose viability is guaranteed by a 
Member State or associated country, as defined in the H2020 Grants Manual (Chapter on Financial 
capacity check); or 
 

 
 

  

- as sole participant in the proposal is exempt from the financial capacity check. 
 

  

 
 
 
5) The coordinator hereby declares that each applicant has confirmed:  
 

- they are fully eligible in accordance with the criteria set out in the specific call for proposals; and 
 

 
X 
 

- they have the financial and operational capacity to carry out the proposed action. 
 

 
X 
 

The coordinator is only responsible for the correctness of the information relating to his/her own organisation. Each 
applicant remains responsible for the correctness of the information related to him/her and declared above. Where the 
proposal to be retained for EU funding, the coordinator and each beneficiary applicant will be required to present a formal 
declaration in this respect. 
 

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 
 
 
 
Personal data protection 
 
The assessment of your grant application will involve the collection and processing of personal data (such as your name, address and CV) 
on the French National Research Agency evaluation and submission system. The PRIMA Foundation informs that in accordance with the 
French law "Informatique et Libertés" of the 6 of January 1978 as amended, applicants have the right to access and rectify their personal 
information. As such, they can access their user profile and rectify themselves some information about them. In addition, they have the right 
to exercise their rights by seizing the “Correspondant informatique et libertés” of the ANR. Unless indicated otherwise, your replies to the 
questions in this form and any personal data requested are required to assess your grant application in accordance with the specifications of 
the call for proposals and will be processed solely for that purpose. 
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2. General budget 

Total amount requested to PRIMA / €: 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 000 000 € 
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Technical Annex 
(1st stage of a two-stage submission procedure) 

PART II – Scientific and technical part –  
 
Title of Proposal 
Seasonal Hydrological and Agricultural droughts forecasts for a sustainable Precision agriculture 
Acronym 
SHAPE 

 

1. Excellence 
1.1 Objectives 
Agriculture in the Middle East is highly dependent on climate conditions and is confronted to extreme weather 
events (extreme heat, cold, floods, droughts…) in all seasons. Droughts are current events in the region and can 
have a disastrous impact on crop yields, food production stability, farmers’ income and livelihoods. In a context 
of intensification of water use and climate change leading to increased climate variability, innovative tools and 
technical solutions are needed to improve farmers’ preparedness and resilience and to ensure a more sustainable 
use of resources.  

This project aims to develop a drought risk management system, from seasonal forecasts to the local response in 
farming practices. It builds on the idea that better informing farmers with accurate predictions (precipitation 
amounts and spatial distribution, warnings on extreme temperatures, e.g.) will enable them to adjust water 
management and agricultural practices to limit the impact of droughts on agricultural productions and ensure a 
more sustainable use of limited water resources. Monthly and seasonal forecasting is highly desired by policy-
makers, managers, extension services and climate-sensitive farmers and businesses from the agricultural sector. 

The SHAPE (Seasonal Hydrological and 
Agricultural droughts forecasts for a sustainable 
Precision agriculture) project concept develops 
the idea of a shared seasonal forecast and early 
warning system regarding hydrological and 
agricultural drought, thus providing farmers and 
food and agricultural agencies some critical 
information for decision making. The objectives 
of the project are to:  
- build an operational early warning 
system (EWS) for droughts; 
- develop communication channels and 
on-site experiments with a farmers’ association 
and implement the EWS; 
- integrate the drought forecasts in 
irrigation planning and farming decisions so as 
to optimize water use under extreme scarcity 
and enhance food production stability by 
adapting farming practices.  

Figure 1. Key components of Early Warning Systems: example of floods. 
Source : Source : Global initiative on disaster risk management. 
https://www.gidrm.net 



PRIMA Template for Pre-Proposal  
Version 0.0 – 6 February 2018 

  
 

6 

 
 

The pilot co-development and implementation of the EWS will take place in Israel, a country well known for the 
efficiency of its agricultural water management: monitoring of consumption and resources, centralized water 
allocation, use of advanced irrigation techniques (sensors…), and use of digital technologies for a better diffusion 
of information to farmers. This makes it a perfect country for a further dissemination in the Mediterranean and 
beyond.  

1.2 Relation to call and topic 
The SHAPE project is proposed in Section 1 – Farming systems 2018, RIA, under the topic 2: Improving the 
sustainability of Mediterranean agro-ecosystems. 
 
By bringing the best, most accurate seasonal climate and crop yield predictions to local farmers and carrying out 
field experiments on best practices, it responds fully to the challenge of developing innovative cropping and 
livestock systems able to cope with limited resources and environmental constraints, while enhancing food 
production stability. The SHAPE project will also participate to the adaptation of Mediterranean farming systems 
to climate change and the optimization of water use by increasing food production’s resilience to droughts and 
other extreme weather events. The seasonal forecasts will be integrated at various scales and used for irrigation 
planning, water allocations and adjustments in the farming systems and techniques, involving different types of 
actors as part of the Agricultural and Knowledge Innovation System: administrations (IWA and MoA), research 
and climate services (CMCC, BSC, Climsmart) and end users with the Galilee farmers association and Abiotix.   
 
1.3 Concept and methodology 

(a) Concept 

• Main concept 
The SHAPE project will develop an integrated agricultural drought risk management system based on regional 
seasonal forecasts, bridging the gap between science-based early warning systems and local agricultural practices. 
Local farmers will benefit from the latest, most developed seasonal forecasts and will be able to make informed 
decisions regarding field crop sowing and harvesting, water budgets, production practices, e.g.  
 
Early warning systems (EWS) have developed rapidly in the past years. They are operational services, delivering 
information to end users on the likelihood of a given event. EWS integrate hazard monitoring, forecasting and 
prediction, disaster risk assessment and communication and preparedness activities that enable individuals, 
communities, governments, businesses and others to take timely action to reduce disaster risks in advance of 
hazardous events (UNISDR, 2017).  
 
The SHAPE project will integrate all the components of and EWS: risk knowledge, monitoring and forecasting, 
diffusion and communication of information, and response. This will be done notably by integrating stakeholders 
knowledge on key droughts indexes, adapted thresholds for warnings, lead time needed, etc. 
 
Risk knowledge 

An Early warning system must be specific to a site, a country, a crop, i.e. to any logical unit that depicts a 
homogenous pattern of risk. For this reason the development of the EWS will start with a conceptual analysis of 
the risk at stake: natural hazards involved and exposure factors (analysis of past records, hindcasts, period of 
return…), physical and socio-economic vulnerabilities (types of crops, sensitivities of varieties…), current state 
of the management system. 

Monitoring, forecasting and warning 
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The monitoring and forecasting component of the system will be focused mainly on the study of droughts. Drought 
is a complex, multi-faceted concept. It encompasses different situations and forms of lack of water. 
Meteorological drought is defined usually on the basis of the degree of dryness (in comparison to some “normal” 
or average amount) and the duration of the dry period. Definitions of meteorological drought must be considered 
as region specific since the atmospheric conditions that result in deficiencies of precipitation are highly variable 
from region to region. Hydrological drought is associated with the effects of periods of precipitation shortfalls 
on surface or subsurface water supply (i.e., streamflow, reservoir and lake levels, groundwater). The frequency 
and severity of hydrological drought is often defined on a watershed or river basin scale. Agricultural drought 
happens when crops become affected, and socioeconomic drought relates the supply and demand of various 
commodities to drought1. 

The climate and drought indices to be monitored and 
predicted will be defined based on stakeholder needs. 
The meteorological and climate early warning system 
will rely on: 

- Past weather observations (e.g. times series of 
precipitation) alerting that a threshold is reached. For 
instance, if the cumulated precipitations in the past five 
months on April 1st  are below a certain threshold, the 
likelihood to have an agricultural drought is high; 
- Seasonal forecasts: climatologists can more and 
more frequently give seasonal (from one to several 
months ahead) trends, for parameters like temperature 
and precipitation, thus allowing to anticipate 
evapotranspiration and crop water needs, soil moisture 
and crop water stress. 

Seasonal forecasts, when appropriately adjusted for the 
unavoidable model bias, can contribute to the 
development of an EWS because they provide several 
months of lead time for adaptation decisions to be made. 

Forecasts are however to be delivered in probabilistic 
format, to take account of the estimated uncertainties, and 
provide along with appropriate estimates of the forecast 

quality for the decision to be well informed. Between short term deterministic weather forecasts and seasonal 
probabilistic forecasts, sub monthly forecast (typically from one week to one month) can complete this seamless 
prediction system. 

Dissemination and communication 

The communication channels used to reach the end-users have obviously changed drastically with Internet. An 
EWS can push information to the users through notifications, e-bulletins, e.g., or wait for the users to access an 
interface on demand. 

                                                           
 

1 ncdc.noaa.gov 

Figure 2. Possible combinations of forecast products for 
seasonal predictions. Source: Meteo France 
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Response capability 

The response to early drought warnings in the field of 
water management (storage, reservoirs but also 
demand management) and farming practices (sowing 
and harvesting dates, water budgets, yield 
management, water savings techniques, etc.) will be 
studied in depth in this project, in collaboration with 
the Israeli Water Authority, the Ministry of 
Agriculture and Rural Development, the Galilee 
farmers’ association and Abiotix. Also, information 
on the EWS and capacity building sessions will 
increase the response capability of all stakeholders. 

• Positioning of the project in relation 
with Technology Readiness Levels 

This project is positioned between TRL 6 – 
technology demonstrated in relevant environment 
(industrially relevant environment in the case of key 
enabling technologies) and TRL 7 – system prototype 
demonstration in operational environment. Indeed, 
some Early Warning Systems exist in the field of water management, particularly for floods (and flash floods in 
Israel). An example of an Early warning system for droughts (in the USA) is shown in Figure 3. This needs to be 
adapted to the meteorological, agricultural and institutional specificities of Mediterranean countries: organization 
of water management, farming systems, etc. 

 

The SHAPE project will build upon the HYDROCLIM project, a 3-year cooperation project between Israel, 
Palestine and Jordan on long term hydro-climatic modelling and climate change vulnerability in sub-basins of the 
Jordan River. This project was funded under the EXACT initiative on cooperation on water in the Middle East, 
and implemented by UNDP, with the support of TEC, ARIA and ACTERRA. The topic of Early warning systems 
was identified by the 3 countries as a key element of cooperation, and therefore responds to a strong societal 
demand. Due to the constraints of the PRIMA project (Palestine not eligible) it was not possible to extend this 
cooperation under SHAPE. However, participants from Jordan and Palestine will be invited to all dissemination 
events throughout the project. Beyond these countries, the potential for replication in other Mediterranean 
countries (especially Eastern and Southern countries) is substantial. 
 

• National or international research and innovation activities linked with the project 
EU funded project 
(partner involved) 

Brief description Relation to SHAPE 

Seasonal forecasts predictability and co-design of climate services 

MEDSCOPE (CMCC) 

MEDSCOPE aims at improving climate forecast capabilities 
and related services on seasonal-to-decadal timescales. It 
exploits the range of existing datasets of climate observations 
and forecasts to improve our understanding of sources and 
mechanisms of predictability 

Identification of sources of climate predictability 
in the Mediterranean could improve the definition 
of targeted drought indexes in SHAPE. 

H2020 CLARA 
(CMCC) 

Building upon the Copernicus Climate Change Service (C3S), 
the CLARA project aims at illustrating genuine benefits and 
economic value of CSs that build up resilience in the face of 
climate variability and short-term climate change.  

CLARA innovation objectives include facilitate 
extension of existing and development of new 
climate services in natural hazard risk and water  

Figure 3. U.S. seasonal drought outlook. 
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resource management and agricultural insurance, 
exploiting operational Copernicus Climate 
Change Service (C3S) seasonal forecasts, also 
mobilized by SHAPE. 

Wat-Ener-Cast 

The decision-making Wat-Ener-Cast platform provides tailored 
information for:  
 •Water supply and waste water operators by anticipating 
preventive actions (operations on system, human resource 
mobilization) in case of extreme rain events. 
•RnE Producers by scheduling maintenance operations for 
windfarms and guaranteeing continuous PV production data 
through satellite monitoring.  
•Energy managers by optimizing energy consumption for 
tertiary buildings’ portfolio.  www.wec.services.meeo.it 

ARIA Technologies was in charge to develop an 
early warning system for the water supply 
operators and waste water operators and to 
develop web services for the system to be 
plugged into the main WEC platform. The 
system was tailored to provide risk exposure 
maps of precise flood risk via the implementation 
of a gradual forecast system at 48h/24h/12h to 
cope with different types of water operations 
with an accurate precision.  A proof of concept 
for an early warning system based on seasonal 
prediction has also been developed in 
collaboration with CMCC for drought for the 
agriculture and viticulture sectors. 

PROSNOW (TEC) 
H2020 PROSNOW, co-coordinated by TEC delivers a seamless 
prediction system of snowpack for alpine ski resorts 

Although applied to snow, PROSNOW provides a 
similar model chain, data I/O and central platform. 
It then develop webservices connected to user 
interfaces, with a clear exploitation plan. This 
topic and workflow is very similar to SHAPE 

Seasonal forecasts and climate services for Mediterranean Agriculture and water management 

H2020 VISCA (BSC) 

The main objective of VISCA is making European wine 
industries resilient to climate changes, minimizing costs and 
risks through an improvement of the production management. 
The integration of climatic and phenological data supplied by 3 
demo core groups into a DSS tool - co-designed with relevant 
South-European wine companies - capable of supplying well-
founded decisions for an appropriate crop planning  

Mobilization of seasonal forecasts for viticulture 
will provide an interesting feedback on the 
adaptation of cultural practices thanks to climate 
services 

MED-GOLD (BSC) 

The MED-GOLD project aims to develop climate services for 
olive, grape, and durum wheat crop systems that are the basis 
for producing olive oil, wine and pasta. A key challenge is to 
co-design prototype pilot service applications involving both 
suppliers and users in the three-major traditional Mediterranean 
crop systems so as to demonstrate the added-value of 
data/information driven responses to changes in the climate 
system.  

MED-GOLD is more broad geographically, and 
covers different cultures. SHAPE will benefit 
from its case studies on climate services for Med 
agriculture, and will develop more in depth 
thinking on early warning systems. 

HYDROCLIM – (TEC, 
ARIA, ACTERRA) 

The SHAPE project build upon the HYDROCLIM project, a 3 
years cooperation project between Israel, Palestine and Jordan, 
about long term hydro-climatic modelling and climate change 
vulnerability assessment for watersheds. This project has been 
funded under the EXACT initiative on cooperation on water in 
the Middle East, and implemented by UNDP, with the support 
of TEC, ARIA and Acterra.  

The topic of Early warning systems has been 
identified by the 3 countries as key element of 
cooperation, and therefore responds to a strong 
societal demands 

ACCAGRIMAG  

ACTERRA is providing technical assistance to the project  
Adaptation to Climate Change of Agricultural systems in the 
Maghreb Region (ACCAGRIMAG), whose objective is to 
develop in Morocco an integrated Drought Risk Management 
System based on 3 components: crop yield seasonal forecasting 
and EWS for wheat and barley (from one month to 6 months) 
based on agro-meteorological indices, index-based insurance 
mechanism for droughts and conservation agricultural practices 
to withstand the impact of dry years (www.cgms-
maroc.ma/accagrimag.htm) . 

Setting droughts agro-meteorological indices, 
developing seasonal forecasts of crop yields at 
communal level associated with climate-proof 
agricultural field experiments are all very valuable 
activities and outputs that will inspire and feed 
into SHAPE. 

Early warning systems 
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IMPREX (BSC) 

The IMproving PRedictions and management of hydrological 
EXtremes project PREX objectives are to:  
Develop methods and tools to improve the forecasting of 
meteorological and hydrological extremes and their impacts. It 
Develop novel risk assessment concepts for hydrological 
extremes that respond to limitations of current methods and 
assessment practices. 
 

Subseasonal and seasonal multi-model predictions 
are assessed over Europe, and methods for bias 
adjustment and downscaling are illustrated for 
hydrological applications. SHAPE will benefit 
from case studies all 

Medjerda River Flood 
Early Warning System 
(ACTERRA) 

ACTERRA led the feasibility study of an innovative Early 
Warning System for flood forecasting and management in the 
Upper Valley of the Medjerda River (Tunisia). This project 
included the design of fore-and nowcasting capacities for 
rainfall events and river discharges, based on band-X radar and 
meteorological modelling (Arome) coupled with hydrological 
and hydraulic models. 

This work will provide references, lessons and 
valuable inputs to the design and development of 
the desired EWS. 

 
 

(b) Methodology 
The SHAPE work plan includes 8 work packages. The first work packages (WP2, 3 and 4) will concentrate on the 
scientific aspects of drought forecasting. WP5 will be focused on the development of an operational service, with 
some co-designed access procedures and an adapted IT platform and user-interface. The service will then be 
deployed and work packages 6 and 7 will be devoted to the response in the field of agricultural water management 
(WP6) and farm-level agricultural practices and techniques (WP7). Finally, WP8 will ensure a smooth 
communication of project outputs, dissemination in the Mediterranean region and beyond, and prepare a 
(commercial) exploitation. 

WP 1: Project Coordination (Lead: ARIA, co-lead TEC) 

ARIA and TEC will co-lead the project scientifically as well as in administrative terms. Both structures have a 
long record of research collaborative projects (H2020), as well as experience with large donors in the 
Mediterranean. 

WP 2: Agricultural drought indexes and water availability indexes (BSC, CMCC, IWA MOA, ARIA, 
ACTERRA) 

Drought can be characterized by a number of indices which inform us on the state of its varied components. The 
drought indices used should be agreed upon between the counterparts. Examples of potential indices are: SPI 
(Standard Precipitation Index), SPEI (Standardized Precipitation-Evapotranspiration Index), Palmer Drought 
Severity Index (PDSI). Considering the advantages and drawbacks in the light of user needs and efficiency for 
drought forecasting, this work package will be dedicated to defining adequate drought indices. The indices will 
also be selected based on their relevance at a seasonal time scale. Those indices will be adapted to use both 
observations and forecasts, in co-design with users. 

WP 3: Seasonal forecast and downscaling (CMCC, BSC, ARIA, IWA, Abiotix) 

Copernicus Climate seasonal forecasts will be the starting point (one of the key contracts being led by BSC). Given 
the size of this dataset (more than 250 members), criteria for subsets selection will be defined. Partners will (i) 
provide the multi-model seasonal forecasts for the chosen indices and (ii) take the multi-model seasonal forecasts 
of the indices and work on the combination and calibration of the forecasts to provide a single source of 
probabilistic information. The relevance and feasibility to use sub seasonal (from 1 week to monthly) predictions, 
integrated in a seamless prediction system, will be assessed. The project will analyze the best sources of data for 
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the region and ensure a long-term access to the datasets from the counterparts (modalities for access, training for 
the use of data, e.g.). The large scale seasonal forecasts secured in the previous step will need additional 
downscaling to be used in a regional drought forecasting tool. Robust statistical downscaling methods will be 
developed and capacity building activities will be organized to ensure the full training of technical agents on these 
methods. 

WP4: Hydrological and crop modelling: (IWA, MoA, ACTERRA)  

With models initialized every week by the very dense Israeli network of weather and hydrometric stations, the 
seasonal forecasts will be fed to modelling streams. First, IWA and ACTERRA will implement hydrological 
models (notably the French model GR), so as to assess the likely state of agricultural water (reservoirs, 
groundwater) in the coming week and month. Second, MoA will run crop yield models to prepare crop yield 
predictions according to local crop growth models in order to anticipate the quality and quantity of different crops. 
In addition, irrigation water demand models will be developed to evaluate the potential gap between water 
available and crop needs and, thereby, identify the suitable response measures on both the supply and demand 
sides. 

WP 5: Design and development Early Warning System (ACTERRA / ARIA/ MoA/ Galilee farmers) 

WP5 will focus on (i) understanding users’ needs, through interviews and surveys, in particular with MoA and the 
Galilee farmers’ association; (ii) setting up a common data platform collecting all the data flowing from WP2, 3 
and 4; (iii) developing user interfaces (app and website) proposing a user-friendly access; (iv) developing 
communication channels (push and pull: bulletins, Email alerts), ensuring a timely and widespread circulation of 
information. The first step will be a review of current drought monitoring and forecasting systems in the region 
and an assessment of their replicability to the region as a whole. 

The last phase of this project will introduce a pilot implementation of the Early Warning System, in association 
with the Israeli Ministry of Agriculture and Rural Development, and with the Galilee farmers’ association. The 
MoA’s internet site and web/mobile apps will be assessed for the distribution of the EWS and improved based on 
the end-users needs and requirements of seasonal probabilistic forecasts. The objective is to provide a feedback 
on the value of the service for end-users, and its potential for extension and replicability.  

WP 6: Irrigation water planning and management for agriculture (IWA, ACTERRA, Galilee farmers 
association) 

A pilot of the SHAPE drought risk management system will be used, first to anticipate water needs for agriculture 
and irrigation water management decisions: early storage, but also demand management options, largely used in 
Israel, such as water allocation to different crops and regions. In Israel, the Water Authority (IWA) is the agency 
responsible for regulating the water sector, including water tariff and allocating. Decisions regarding water 
allocations need to be taken at the beginning of the rainy season (October – April) each year. An early warning 
system for droughts and any improvements in the Hydro-climate forecast thus have a great added value and provide 
tools for the decision makers in order to better manage the water for all users. 

WP 7: Agricultural practices (MoA, Farmers association, TEC partner , ACTERRA,  Galilee farmers 
association) 

The adaptation of agricultural practices to drought will be studied in depth (planting, harvesting, irrigation…). 
Theoretical and real cases will be simulated and tested on the field in Israel, in particular in Galilee, so as to assess 
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the added value of SHAPE for farmers. The Israeli ministry of agriculture through its extension service will carry 
out field experiments with local farmers of drought-reduction measures based on field crop sowing and harvesting, 
water and land management, etc. Adequate training will also be provided. 

WP 8: Communication/ Dissemination/ exploitation (TEC, ARIA, ACTERRA, Abiotix)  

The last work package will be dedicated to ensuring a smooth communication of project outputs, dissemination in 
the Mediterranean region and beyond, and prepare the future exploitation of the system. Trainings and 
dissemination in professional events will be organized, and the conditions for a replication in other countries will 
be set. Especially, actions will be done with Palestinian and Jordanian stakeholders. 

 
 

 
 Figure 4 SHAPE Pert chart 

1.4 Ambition 
 
Progress beyond the state of the art 
Seasonal forecasts of droughts 
Seasonal climate forecasts are an important planning tool for farmers and hydrologists (Ceglar et al. 2018, 
Wetterhall et al. 2015) that can lead to better and timely management of seasonal climate risks. However, seasonal 
forecasts are often under-used because potential users are not well aware of the capabilities and limitations of these 
products. Their merits and caveats are not widely documented and illustrations are not readily available. A recent 
comprehensive review (Hao et al., 2018) provided a synthesis of drought prediction based on statistical, dynamical, 
and hybrid methods. Recently drought predictions defined using the Standardized Precipitation Evapotranspiration 
Index for August integrating observations and seasonal forecasts over several months have shown substantial skill 
(Turco et al. 2017). The predictability is mostly attributable to the observed past conditions, while the seasonal 
forecasts increase the possibility to identify drought occurrence. Multi-model systems can only increase the 
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credibility of this information, although the data needs to be appropriately calibrated and combined, and at times 
downscaled to the spatial scales of relevance to the end users. 
Previous studies have applied statistical downscaling methods for seasonal forecasting in the Middle East (Wu et 
al. 2012; Rostkier-Edelstein et al. 2013). The analysis, however, was based only on the data without providing 
impact data for hydrology and agriculture. Global dynamical climate models are providing forecasts for 6-9 months 
in advance at 80-100 km grid resolution. Due to the chaotic nature of the atmosphere and a limited physical 
understanding of it, the accuracy of seasonal precipitation forecasting on land is not so favorable unless performed 
during a period with strong oceanic anomalies, such as El Niño (Stockdale et al., 1998; Smith et al., 2012; Saha et 
al., 2014). An intermediate solution is the ensemble forecasting technique. This includes the ensembles of different 
initial conditions by perturbing Sea Surface Temperature (SST) and wind stress (Slingo and Palmer, 2011), as well 
as the ensembles from multiple climate forecast models (Krishnamurti et al., 1999). Ensembles of initial conditions 
based on a single model do not necessarily sample the forecast space completely, and usually result in under-
dispersion errors. Therefore, multi model ensemble forecasts are receiving more attentions from a variety of 
perspectives, including the applications in the hydrological forecasting (Kotroni et al., 2010; Lagouvardos et al., 
2010; Demargne et al., 2014; Yuan et al., 2015a). 
 
Early warning systems 
At the last meeting of the Union for the Mediterranean Climate Change Expert Group (UfMCCEG) held in 
Barcelona in October 2015, the specific Mediterranean climate related challenges, namely water scarcity, 
desertification, biodiversity loss/ecosystems services, sea level rise and coastal management were pointed out. The 
UfMCCEG underlined the importance of a complementarity between risk management and climate adaptation 
while (UfMCCEG, 20142). In addition, during the Barcelona Convention COP19 in February 2016, two important 
documents were approved by the 21 Mediterranean Contracting Parties: the 2016-2025 Mediterranean Strategy 
for Sustainable Development (MSSD) and the Regional Climate Change Adaptation Framework. Both documents 
acknowledged the need and urge Mediterranean countries to accelerate the development of appropriate systems 
for better forecasting and warning of extreme events, in the face of climate change. This regional priority is also a 
key commitment of the COP21 Paris Agreement which strongly calls for the deployment of similar systems and 
adequate climate services worldwide. The Mediterranean region is a particularly relevant study area for drought 
climate service demonstration as farmers expressed their need for better early warning systems for drought and for 
measures improving individual and social resilience.  
 
Innovation potential 
Israel is not only a place of excellence for water management; it is also especially renowned for its skills in IT and 
innovative services. The so-called “start-up nation” (Senor and Singer, 2009) builds on innovative skills, steered 
by public authorities and research, and followed by myriads of SMEs. In the field of weather and climate services 
for instance, the information obtained by a good network of observations (radars….) and forecasts, is distributed 
with dedicated websites and apps, which allows instant reaction. Some SMEs like Abiotix, SHAPE partner, are 
regular collaborators of Israel Water Authority and Ministry of Agriculture, for forecasts, data assimilation, etc. 
 
SHAPE will build on this existing ecosystem and add some layers of innovations: the application to droughts, 
never implemented in the Mediterranean to date, but also the integration of seasonal forecasts, allowing medium 
range decision making. 
 

                                                           
 

2 http://ufmsecretariat.org/wp-content/uploads/2015/04/Report_web_FINAL.pdf 
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Figure 5 Israel Early operational early warning system of floods. http://floods.online/home/map 

2. Impact 
The impacts of the SHAPE project on agriculture are expected for different stakeholders and at different levels of 
decision making: 

- The Israeli Ministry of Agriculture currently uses an EWS but primarily for the near range: frost, heat 
waves, hail, gale winds and intense rain. The platform used is the internet site: www.meteo.moag.gov.il. 
Yet with all the information available, there are no official EWS for the long range (seasonal and even 
monthly forecasts) and drought is not considered in the current system.  

- The decision making of farmers would be improved by a well performing seasonal forecast: field crop 
sowing and harvesting, water budget for orchards and vegetables, and preparing for dry years, heat waves, 
high temperatures and high evapotranspiration rates. Thanks to user friendly apps, delivered by public 
authorities, this “precision agriculture” would become increasingly accessible to small and medium farms, 
and not only to large companies. 

 
In Israel field crops (wheat, barley, corn, cotton, hummus etc.) cover over 170 000 hectares. The average 
production output is approximately 1 300 000 000 Nis. (some 300 million euros). Any improvement due to an 
effective drought EWS system combined with better informed agricultural practices in drought-sensitive systems 
could mean a substantial increase in yields and income as well as key a contribution to national food security. 

 
 

 


