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In the realms of Climate change impact, economic and population growth, and pollution, Water security, and sustainable development are paramount, for addressing the food-water-energy nexus and mitigating the impact of the cited drawbacks. The presented paper in the first part, emphasizes water security and sustainable development notions. In 2015 s the 2030 agenda were approved by 193 members of the United Nation, it consists of 17 goals (SDG) for environmental sustainability, social inclusion, economic development, peace, justice, good governance, and partnership. The 6th target of SDG is dedicated to clean water and sanitation since it is considered as one of the central focuses of Sustainable Development Goals. The second part is focused on Moroccan's water management plans. This latter elaborate a legal framework for water use, the law n° 36-15 that comprises the protection of human health through the regulation of exploitation, and provision of sanction. The green Morocco Plan (PMV) which aims first to develop modern agriculture aligned with the world global market requirement, and second to eliminate poverty by helping smallholder farming. The 140 dam's that Morocco counts provide strong support to economic growth. However, under the actual uncontrollable changing rate, Morocco is still threatened by low "water security", the access of drinkable water and sanitation services are improved but not totally covered, Moreover, the climate change

Introduction

From the starting of civilization evolving, water was not only a source of life but also a root of conflict and annihilation, because of extreme flood and drought. Through history, water trigger several wars, back to the world war II, the U.S bombard the North Vietnamese irrigation canals in the 1960s [START_REF] Jerome | A Brief History of Water Conflict[END_REF], in 1999s, the people protest against the privatization of water in Cochabamba, Bolivia [START_REF] Card | The Case of Privatization in Cochabamba, Bolivia Prepared for Julia Sagebien INTD 5003 Water Wars: The Case of Privatization in Cochabamba, Bolivia[END_REF], and the disobedience in Cape Town, because of insufficient water supply in 2012s [START_REF] Jerome | A Brief History of Water Conflict[END_REF]. In the other hand, the water excess may destroy humanity, a heavily unexpected rain may cause human and economic damages. For instance, in 1993s the Mississippi River overflew and inundated more than 9.3 million hectares, (Julie Bosman n.d.). According to Munich Re's natural catastrophe database (NatCatService), in Europe during the last 15 years, flash floods and storms have caused economic damages between 1 and 18 billion US dollars per incident. The Elbe and Danube floods in Germany and other parts of Eastern Europe in 2002 and 2013, caused more than 10 billion US dollars of damages ( Kottasova et al. n.d.), and according to a recent estimation, the risk of inundation in China is eight times higher than the global average [START_REF] Feng | Assessing the Inundation Risk Resulting from Extreme Water Levels under Sea-Level Rise: A Case Study of Rongcheng, China[END_REF].

According to the sixth report of intergovernmental panel of climate change (IPCC, 2014), a decrease of up to 20% in rainfall is predicted by the end of this century, and the increase in temperature is expected to reach 2.5 °C to 5.5 °C under the same scenario.

This paper introduces a broad definition of water security and sustainable development, the interaction between them, in the purpose of providing clear grasping of the concept. The second part is focused on Morocco as one of the countries in development that convoy sustainable development goals. It describes the legal framework of water, the role of the dam's policy and emphasizes the green Morocco plan (PMV). The last section points out the gaps in the cited strategies, and provide a recommendation that could be transposable to every country in development.

The hydrologic framework of water security

Only 2.5% of the total amount of water available of Earth is fresh water, 45 000Km3/year flow annually through the stream network to the sea [START_REF] Oki | Global Hydrological Cycles and World Water[END_REF].

Hydrological cycle assure the conservation of the water stock, the rainfall flows perennial and intermittent rivers, and supply groundwaters, the part that falls on the overland and vegetation forms the intercepted rain [START_REF] Perrin | Les Outils Du Projet : Modélisation Hydrologique et Représentation Des Usages[END_REF], the heat of sun energy, raises the water temperature, breaks the intermolecular links and transform it into a gas form [START_REF] Likens | Biogeochemistry of a Forested Ecosystem[END_REF].

The spatial distribution of precipitation is up to the geography and climate dynamics, there are regions with high water cyclicity, where extremes flood and droughts evoke risks of inundation and water scarcity. 
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The flow is the variation of water volume measured in cubic meter through the time, in another term, it is the circulation speed multiplied by the flowing area, this measure is relevant for the estimation of resident time of water molecule in a specific reservoir, by dividing its volume by the mean flux [START_REF] Oki | Global Hydrological Cycles and World Water[END_REF], in zones unaffected by anthropogenic activities, the residential time in water stream is around two and a half weeks (Institute of Industrial Science, Japan). In contrast, the recharge rate of groundwater is very slow according to the human time scale, the excessive uses lead to the exhausting of the resource [START_REF] Oki | Global Hydrological Cycles and World Water[END_REF].

Countries located in areas of high climate contrast (unpredictable floods and extensive drought) suffer from water insecurity. Grey and Sadoff (2007) emphasize the relation between hydrologic legacy and poverty rate, the study claims that countries which have an "easy" hydrologic legacy reach water security and have a high economic growth, in contrast, those with "difficult" hydrologic legacy are considered poor. This assumption is supported by [START_REF] Brown | Water and economic development: The role of variability and a framework for resilience[END_REF], who claim that high rainfall variability is statistically associated with lower capita incomes.

Certain aquifers or rivers could be shared between two or more countries, the world counts 263 transboundary rivers and 300 transboundary aquifers. For instance, Nile river is shared between Burundi, Central African, Republic, Egypt, Hala'ib triangle, Eritrea, Ethiopia, Kenya, Rwanda, Sudan, Abyei, South Sudan, United Republic of Tanzania, Uganda, Dem, and Republic of the Congo (Ntem and Melvin n.d.). The excessive use, the depletion, the pollution, the growing demand for water supply, imperil these shared resources and cause political and social conflict. 1948 Know 37 warfare about water (Thematic et al. n.d.), in the endeavor of resolving this encompassing issue, 295 international water agreement was signed (UNECE water convention, the legal framework for transboundary water cooperation ..) (Analysis n.d.).

Water security

Depending on the context and disciplinary perspectives on water use, the definition of "water security" that first emerged in the 1990s differs [START_REF] Cook | Water Security: Debating an Emerging Paradigm[END_REF], it is a coupled human-water system [START_REF] Srinivasan | A Dynamic Framework for Water Security[END_REF]) and a concept that provides a common language for all parties and components involved in water management (Arriens 2014), In the framework of UNESCO's International Hydrological Program's (IHP) Strategic Plan, Water Security was globally defined as the capacity of a population to safeguard sustainable access to adequate quantities of acceptable quality water for sustaining livelihoods, human well-being, and socio-economic development, for ensuring protection against water-borne pollution and water-related disasters, and for preserving ecosystems in a climate of peace and political stability [START_REF] Shrestha | Development of an Objective Water Security Index and Assessment of Its Association with Quality of Life in Urban Areas of Developing Countries[END_REF]. This implies that water security is a cycle with the implication of multiple interconnected and interdependent sectors or dimensions (hydrologic, geographic, economic, environmental, social, political, legal, financial…etc.) at local, national, regional, and global scales.

Water security concept is multidimensional, according to Van Beek and Arriens (2016), [START_REF] Falkenmark | The greatest water problem: the inability to link environmental security, water security and food security[END_REF] in his paper clarify the importance of bridging water security, with food and environmental security, as a major key to reach the sustainable development. Three key ones are to be consideredsocial equity, environmental sustainability, and economic efficiency (Table 1, Table 2). 

INSIGHTS INTO REGIONAL DEVELOPMENT

Economic dimension Social dimension Environmental dimension

• increasing water productivity and conservation in all water-using sectors

• sharing economic, social, and environmental benefits in managing transboundary rivers, lakes, and aquifers.

• ensuring equitable access to water services and resources for all through robust policies and legal frameworks at all levels

• building resilience in communities in the face of extreme water events through both hard and soft measures.

• managing water sustainably as part of a green economy

• restoring ecosystem services in river basins to improve river health Source: [START_REF] Thematic | Water Security & the Global Water Agenda: A UN-Water Analytical Brief[END_REF] To assess water security at regional scale so many indexes were developed, some of them can be described in the table below; while these indicators are helpful, they are limited and don't take in consideration a lot of important dimensions. a national framework of water security measure applied to compare nations' water security performance in Asia and the Pacific region, The NWSI has five key dimensions: household, economic, urban, and environmental security and resilience to water-related disaster.

Asian development (ADB, 2016).

WII water insecurity index

It was applied on a regional scale in India and consisted of six key dimensions: resource, access, consumption, capacity, environment, and climatic stress Aggarwal, Punhani, and Kher (2014)

The concept of water shortage was quantifying first by Falkenmark in 1989, by developing the water crowding index, using a threshold value of water scarcity level, the critic limit occurs when the index is low to meet people's water needs (<1700 m3 cap-1 yr-1) [START_REF] Falkenmark | Meeting water requirements of an expanding world population [a discussion[END_REF]. The crowding index was the stepping stone of the evolving of water stress indicators, [START_REF] Raskin | Water Futures: Assessment of Long-range Patterns and Prospects[END_REF], [START_REF] Vörösmarty | Global water resources: Vulnerability from climate change and population growth[END_REF], [START_REF] Oki | Global assessment of current water resources using total runoff-integrating pathways[END_REF], and [START_REF] Alcamo | Global estimation of water withdrawals and availability under current and "business as usual" conditions[END_REF] develop other water stress indicator. The critical ratio compares the annual amount of available fresh water to withdrawal water [START_REF] Alcamo | Global change and global scenarios of water use and availability: An application of Water-GAP 1.0, Rep. A[END_REF][START_REF] Alcamo | World water in 2025-global modeling and scenario analysis for the world commission on water for the 21st centuryKassel World Water Series 2 Kassel[END_REF], [START_REF] Klepper | WARiBaS, water assessment on a river basin scale; a computer program for calculating water demand and water satisfaction on a catchment basin level for global-scale analysis of water stress Report 402001009[END_REF] develop a "water satisfaction ratio', [START_REF] Douglas | Characterizing water scarcity in Africa at different scales[END_REF] worked on the 'relative water stress index". All the above index converges to the same result, water stress is high when the used ration is superior to 0.4.

However, these indicators did not include the interaction between human and ecosystem [START_REF] Cook | Water Security: Debating an Emerging Paradigm[END_REF]. 305

INSIGHTS
Water resource faces other pressures, such as mismanagement, depletion, population, economic growth, and climate change impact, thus, the evolving of indicators that express better the relation between human-waterecosystem is crucial for a better grasp and then management [START_REF] Gain | Measuring Global Water Security towards Sustainable Development Goals Measuring Global Water Security towards Sustainable Development Goals[END_REF]. 

Sustainable development

The concept of sustainable development was first introduced in 1987 in the Report of the World Commission on Environment and Development called "our common future" as a "development that meets the needs of the present without compromising the ability of future generations to meet their own needs" (UN 1987). Sustainable Development (SD) is usually described as a three-dimension concept; environmental, economic and social (Giddings, Hopwood, & O´Brien, 2002). For a world called "sustainable", this concept must be achieved in all these dimensions.

A sustainable environment can be attained by reserving, improving and valuing the environment and natural resources in the long term, maintaining the major ecological balances, on the risks and on the environmental The UN entirely distinguishes the importance of managing water for sustainable development, and the need for the water and water-using sectors to collaborate and wisely use the world's limited water resources.

INSIGHTS
The SDG 6 namely sustainable water and sanitation for all, is allocated to water and comprises 11 global indicators, to track the progress.

Morocco between water insecurity and management strategies

Morocco is a northwest African country, cover an area of 710,850 km², the agricultural land represents 25 %, 80% of the total surface of the country receive less than 250 mm/year of rain (Africa et al. 2014), 80% evaporated and 0.6% is intercepted or infiltrated, the remained part is used for industry, irrigation and human consumption (Fig. The historical analysis of the hydrologic series data showed that morocco recorded during the last decencies, more than 20 dry periods (Africa et al. 2014(Africa et al. ), between 1982(Africa et al. -1983 the water deficit in Ziziguir watershed reach minus 80 mm, In 1995 the deficit was almost minus 100 mm in Loukous.

2.) (AQUASTAT). According to 2017 census

The frequency analysis of the chronologic data point out that the risk of drought is increasing from 5 years in 40 years to 4 years over 10 (199610 ( -200610 ( ) (Africa et al. 2014) ) These droughts have a direct impact on water supply and water ued for irrigation, for instance, in Tangier, there was a restriction of nearly 50% between 1993 and 1995, the deficit in the water allocated for irrigation rise from 16% to 90% between 199490% between -199590% between (Africa et al. 2014)). The law 36-15 includes cooperation users and the public authorities, aims to protect human health through the regulation of exploitation, distribution and sale of drinkable waters, provision for sanctions and the regulation of activities that may pollute water resources (Dahir n°1-16-113 du 6 kaada 1437 portant promulgation de la Loi n°36-15 relative à l'eau. 2016).

INSIGHTS INTO REGIONAL DEVELOPMENT

In addition to water laws, the policy of dams is one of the most effective and decent management strategies that Morocco adopt, it includes solutions for a set of critical drawbacks, and gives strong support to the economic growth. Now, Morocco counts 140 large dams, with a global capacity higher than milliards cubic meters, 13 are used for water transfer with a capacity of 200m3 /s, length 1100 km and a volume of 2.5 billion m3 / year [START_REF] El | La Politique et Les Bienfaits Des Barrages Au Maroc[END_REF], see The policy has a significant result concerning the above beneficiary sectors, the drinkable water and sanitation services in both rural and urban areas have increased, more than 50% of the total population have access to drinkable water and safely managed to basic sanitation service, (Fig. 6. and Fig. 7.). In the 2030s it is predicted to provide drinkable water and good sanitation services to the total population, which aligned with the 6 th sustainable development goal. 

Pillar II:

The targets of this approach are the elimination of poverty by improving the performance of smallholder farming (around 560,000 farmers), specifically those living in the marginalized area, and this through three social projects (Aksebi 2012); -Reconversion projects that aim to switch from cereals to higher value products and less sensitive to water deficit, such as olive trees, almond trees, carob trees, cacti… -Diversification project and augmentation of territory product.

-Intensification project is concentrated on the supervising of farmers and providing the decent in order to enhance the yield and raise the production rate. The National Irrigation water saving program (PNEEI) aims to reduce water stress since it is the main limiting factor to the improvement of agricultural productivity. This program consists of conversion to localized irrigation over an area of nearly 550,000 hectares; an average equipment rate of nearly 55,000 ha/year (Ministry of Agriculture and Maritime Fisheries 2016).

In addition to drip irrigation, Morocco adopt other strategies for dealing with water stress issues, for example -The rainwater harvesting method based on the collection of water rain using different technics [START_REF] Hasnaoui | Plan de La Collecte Des Eaux Pluviales Plan de l ' Exposé[END_REF]), this later is legally managed by the decrees number 2-97-224 of 24/10/1997. 313

Soil composting help protecting the environment and especially water from the toxic substances impact, improving soil fertility and then agricultural productivity, reduce plant's pelt, the liquid extracted from the composting is used in drip irrigation (LABIDI 2016) and (Azin khalid, INRA d'agadir).

Conclusions

The water, food, energy, and ecosystems complex are a system in which there is plenty of interactions.

Water is the source of life and energy, which are crucial for food production, food is the basic element that maintains the ecosystem equilibrium. In contemporary society, energy is used for the water treatment process, groundwater extraction, and food production…

Regarding the environmental problems that the world face, the United Nation define 17 sustainable. Water is included in all forms of development, since it is the central focuses of Sustainable Development Goals, as it is at the heart of sustainable development and is crucial for socio-economic development, energy, and food production, healthy ecosystems and human survival (UN 2018).

Morocco is one of the countries the most threatened by climate change impact (IPCC) and water stress scarcity [START_REF] Gain | Measuring Global Water Security towards Sustainable Development Goals Measuring Global Water Security towards Sustainable Development Goals[END_REF]). Dam's policy and green morocco plan help the country to overlap issues related to water supply, increase the food security, decrease intern and extern migration, avoid the population centralization in big Cities, reduce social problems such as ignorance and poverty, provide a good life quality, However, it still facing problems, since the stress is still increasing, also the drip irrigation does not assure a strong production growth [START_REF] Tanouti | Squaring the Circle: Agricultural Intensification vs[END_REF], [START_REF] Alonso | Comparative Assessment of Irrigation Systems' Performance: Case Study in the Tri Ff a Agricultural District, NE Morocco[END_REF]).

In addition, the pesticide used to eliminate plant pelts help the growth of the agriculture productivity, but in other hand is not aligned with the ecosystem protection notion, the excessive uses of such product, halt the biodiversity and has a harmful sequel on human health, such as the deployment of cancers. The agricultural policy should be oriented toward a biologic production which respects the compromise between human benefice and ecosystems requirement since humankind is a part of the ecosystems and not the master of it.

Also, Morocco should integrate all dimension of sustainability and combine the economic progress with environment protection, by involving public and semi-public authorities (National office of drinkable water), privates companies for the elaboration of technical studies, International development institution (World Bank) and the most important invest in the scientific research which help providing advanced tools in terms of water management. For instance, build a national database including all the necessary information about soil, land use and land cover, hydrology…, these data could be introduced in mathematical tools for modeling, the obtaining results serve the decision makers to define the appropriate management strategies and help ecosystems to build a strong resilience capacity against climate change and natural hazard risks.

(

  [START_REF] Vörösmarty | Global threats to human water security and river biodiversity[END_REF] work on biophysical indicators to assess water security, (Lautze and Manthrithilake 2012) add the human dimension and assess water security in 46 Asian countries,[START_REF] Gain | Measuring Global Water Security towards Sustainable Development Goals Measuring Global Water Security towards Sustainable Development Goals[END_REF]) figure out the gap in the listed studies by providing the first global-scale assessment of water security, by the virtue of multicriteria analysis, the study conceptualize the security term in 4 majors part, each one is assessed by specific index (Fig.1.), and gather them into one normalized unique index.

Figure 1 .

 1 Figure 1. Water security global indicators Source: Gain et al 2016

  , the population is 35 M. The total yield of water is estimated by 22 Md m 3 (Africa et al. 2014), world water problems are downscaled on Moroccan scale, the resource is rare especially in the South and the South-eastern because of arid climate conditions, unequally distributed in space and time, facing a growing demand and climate change impact (Africa et al. 2014).
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 23 Figure 2. A subdivision of the Moroccan area, B: percentage of water loses from the total rainfall, C: Moroccan water uses. Source A: (Africa et al. 2014), B C: AQUAQTAT
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 45 Figure 4. Operational date of large dams in Morocco Source: Aquastat
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 67 Figure 6. The variation of sanitation rate in Morocco from 200 to 2015 Source: Household data

  

  

  

Table 1 .

 1 Economic, Social, Environmental dimension of water security
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Table 2 .

 2 Economic, Social, Environmental dimension of water security

	Index	Meaning	Framework	developers
	NWSI	the national water	
		security	index	
		(NWSI)		

indivisible and balance the three dimensions of sustainable development: the economic, social and environmental

  INTO REGIONAL DEVELOPMENT ISSN 2669-0195 (online) http://jssidoi.org/jesi/ 2019 Volume 1 Number 4 (December) http://doi.org/10.9770/IRD.2019.1.4(2) 306 impacts. A sustainable society can be maintained if it satisfies human needs and meet a social goal, by encouraging the participation of all social groups in health, housing, consumption, education, employment, culture…. etc., and finally a sustainable economy that aims for a developing growth and economic efficiency through sustainable production and consumption patterns (UN 1987). In 2000 the United Nations started the first steps by setting 8 original Millennium Development Goals (MDGs) to be achieved by 2015, to eradicate extreme poverty and hunger, achieve universal primary education, promote gender equality and empower women, reduce child mortality, improve maternal health, combat HIV/AIDS, malaria and other diseases, ensure environmental sustainability, and develop a global partnership for development. In September 2015 The Sustainable Development Goals (SDGs) were approved by the 193 UN Member States and are also known as Agenda 2030 (Transforming our World: the 2030 Agenda for Sustainable Development). The framework consists of 17 goals for environmental sustainability, social inclusion, economic development, peace, justice, good governance and partnership, the main issues for the world population in the 21st century. Each goal has several targets that better define its aims. While the MDGs aimed to reduce the existing issues mostly in under/developing countries by half, the new set of goals were set to eliminate them and has all countries as target (Sustainability Science 2018), and according to the agenda are "integrated and

(UN 2015)

.

Since water resources are embedded in all forms of development, Water is considered as one of the central focuses of Sustainable Development Goals, as it is at the heart of sustainable development and is critical for socio-economic development, energy and food production, healthy ecosystems and human survival (UN 2018),

Table 3 .

 3 Dams' benefices in drinkable water, irrigation, energy, drought and flood mitigation.

	Drinkable water	Irrigation			Energy		Drought	and	flood
							mitigation
	Dams satisfy 66% of the	1500,000	hectares	are	Current	hydroelectric	the management of 160 sites
	drinkable and industrial	irrigated from dams.		productivity is around 2.750	vulnerable to flooding by
	agglomerations water needs,				GWh / year,		dam construction.
	this rate is predicted to reach						
	80% in 2020.				Hydroelectric	power	The lamination rate is high
					represents 10% of total	(100% in Abdelmoumen
					electricity production and	dam, 90.5 for Youssef ben
					will have to reach 14% by	each fin)
					the year 2020		
			Source: (El and Directeur 2016)	
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