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Introduction to Pic du Midi RICE/IDSR area

The project is called « Réserve Internationale de Ciel étoilé du Pic du Midi». In French "Pic du Midi" means "Peak of southern" (the peak who indicates the direction of the South).

Pic du Midi is the name of the summit on which was built the same name observatory (Pic du Midi Observatory).

The summit and its observatory are true emblems of our territory. The name « Pic du Midi » is nationally and internationally know. This is why we chose it to name the future RICE/IDSR.

Geographical location

The core and buffer zones of the Pic du Midi RICE/IDSR are located in Europe, in the south-west of France, more specifically in the centre of the Pyrenean mountains. The Pyrenees form the mountain chain which separates France and Spain. From east to west, from the Mediterranean Sea to the Atlantic Ocean, the Pyrenees stretch over more than 400 km (250 miles approx). The southern boundary of the IDSR core zone follows the French-Spanish border for 95 km (59 miles approx). On the French side of the IDSR area, the mountain zone is 30 km wide (18 miles approx). Several south-north orientated valleys cross this area (see maps 3.1.1. and 3.1.2.) Introduction ___________________________________________________________________________________________________________________________ -xx - These municipalities are regrouped into two "pays" (the Pays des Vallées des Gaves and the Pays des Nestes) and one district community (the district community of Haute Bigorre -Communauté de communes de Haute-Bigorre). It is within these three territorial entities that the RICE/IDSR buffer zone has been defined (see Eligibility Criteria C). In the project, we have worked with each one of these territorial entities. Their representatives have committed themselves to supporting the RICE/IDSR project (see Letters of support). From west to east, the 6 main valleys in the area concerned by the RICE/IDSR project are : the Azun valley, the Cauterets valley, the Luz valley, the Campan valley, the Aure valley and the Louron valley (see map). In this part of the Pyrenees, the mountains are composed of very imposing limestone and granite.

The highest summits stand above 3,000 m (9,842 ft). It is within this part of the Pyrenees that we find the Pic du Vignemale (3,298 m / 10,820 ft). This summit is the highest peak in the French Pyrenees.

Val d'Azun -Argelès -Hautacam

Situated at the foot of the col du Soulor, this is one of the wildest and most natural valleys in the Hautes-Pyrenees. The Val d'Azun is a starting point for walking in the Pyrenean National Park. The Val d'Azun is a paradise for crosscountry skiing and dog-sledging.

3.3.2.The Cauterets -Pont d'Espagne Valley

Cauterets is a bright and lively centre. A mix of modernity and "Belle Epoque buildings", a vast choice of walks and more, eight kilometres, several hairpin bends, and numerous cascades later, is Pont d'Espagne, the start of more walks in the National Park and the Lac de Gaube (1728m).

The « Pays Toy »

The « Pays Toy » is distinguished by its famous peaks, the Piméné, the Pic du Midi, the very prestigious Cirque glaciaire of Gavarnie, the Tourmalet's pass. Three ski resorts, two resorts of thermal baths, and closed to the Pyrenean National Park, make this region one of the greatest area for tourism in the Pyrenees.

The Grand Tourmalet

The Tourmalet valleys are a territory of high intensity, vitality and breathtaking landscapes. Between Bagneres de Bigorre and the small mountain villages begins the route to the Col du Tourmalet, the famous pass crossed by the Tour de France which is dominated by the Pic du Midi. On the other side, Bareges has a traditional pastoral culture and a lot of mountain itineraries. These places have to be discovered.

The Aure Valley

Linking France and Aragon in Spain. This 50-kms long Aure valley was once one of the main routes taken by pilgrims on their way to Saint-Jacques de Compostelle. In winter, the ski resorts of Piau-Engaly and Saint-Lary, a spa resort, welcome many visitors.

3.3.6.The Louron Valley

Louron is remarkable for its landscapes and its architectural treasures, especially its painted churches with their famous retables. The atmosphere around the Lac de Génos-Loudenvielle is enjoyable and sporty with its canoes, kayaks, fishing, hang-gliding, paragliding, fun pools. And there is skiing at Val Louron and Peyragudes.

(Credits : HPTE)

Introduction ___________________________________________________________________________________________________________________________ - xx - Introduction ___________________________________________________________________________________________________________________________

Census of Population and Housing

Population and housing data are taken from 2010 national census.

The Pic du Midi RICE/IDSR area is sparsely populated with a few large cities; most land are used for agriculture or pasture. The area has a population of 89482 inhabitants.

85% of the total number of municipalities are classified in rural area.

The average population density is 29 inhabitants per square km. This value must be compared to the average population density in France (115 inhabitants per square km) and in Europe (112 inhabitants per square km) 

Brief History of Pic du Midi RICE/IDSR project

The Pic du Midi de Bigorre IDSR project has its own history. This history is closely linked to the fact that the site is one of exceptional interest. It is also linked with growing concerns in France relating to the development of light pollution. The team who initiated the Pic du Midi IDSR project are amateur and professional astronomers. For several years now, they have played an important role in the associative movement to protect the night sky.They are active members of the main French associations which fight against light pollution. Several of them are also UAI or IDA members.

The birth of the project

The idea of creating a Dark Sky Reserve around the Pic du Midi Observatory first came about in 2006. In 2007, it was to become central to a forward project destined to be titled "Project of the Year" during the International Year of Astronomy in 2009. This occasion gave rise to the creation of the association PIRENE (PIc Reserve de Nuits Etoilées). The main members of PIRENE are : Michel BONAVITACOLA, François COLAS, Sébastien VAUCLAIR and Alain LEGUE. Now this association has several active members, including astronomers, astrophysicists, geographers and the technical and scientific leaders of the Pic du Midi Observatory. The IDSR project was officially launched on 11th June 2009 at the Pic du Midi Observatory. The famous astrophysicist Hubert Reeves is the project sponsor.

This event saw the signing of the first charter for the protection of Starry Sky by the Executive director of Pic du Midi Observatory, many mayors and elected representatives of the Midi-Pyrénées region, including the mayors of the main cities located around Pic du Midi Observatory (Toulouse, Tarbes, Bagnères-de-Bigorre).

The launch of operational phase (2011)

Thanks to our close ties with Pierre GOULET, the Director of the Mont-Mégantic National Park (Mont-Mégantic IDSR) we realised very early on -in 2009 -the importance of professionalising the project by creating a small team who would be in overall charge, and a senior scientist who would coordinate the work and project development.

We have raised the funds necessary to run both the team and the project.

For 2012-2015, these funds will be provided by the French State, the General Council of Hautes-Pyrénées, the Régie of the Pic du Midi (managing authority of the Pic du Midi), the Pyrenees National Park, EDF (French national power company) and the Syndicat Départemental d'Electricité des Hautes-Pyrénées (local authority lighting). The total amount collected is 201,000 euros (260,878 USD). It is divided up in the following expenditure item :

-32,000 euros (41,397 USD) per year for three years (2012)(2013)(2014)(2015) for the project managers' salaries.

-30,000 euros (38,810 USD) per year for three years (2012)(2013)(2014)(2015) for project operating costs including communication costs, financing travel, purchase of equipment (photography, computer).

-5,000 euros (6,468 USD) per year for three years (2012)(2013)(2014)(2015) for scientific collaboration costs including the purchase of measuring equipment (SQM-L, SQM-DL, SENTINEL -for more information see below). Introduction ___________________________________________________________________________________________________________________________ 5.Management of the project, steering committee and working groups (see organization chart)

The Pic du Midi RICE/IDSR project was developed through a process of co-construction. This required the establishing of a governance involving all technical, scientific and political associations and institutions involved in the project.

Unlike other IDSR projects (Mont Mégantic, Exmoor, Namibrand, Brecon Beacons), the Pic du Midi RICE/IDSR project concerns many territorial local authorities on both a regional and national level. Thus :

-one part of the core zone includes the tourist site and the Pic du Midi de Bigorre Observatory; one part includes the Pyrenees National Park in which certain areas are classified as a National Nature Reserve; another part brings together several sites classified by the French state; and a further part covers the French side of the "Pyrénées-Mont Perdu" listed as a UNESCO World Heritage Site.

-the buffer zone is divided into 251 districts (municipalities) which are all directed by one mayor. These districts are regrouped into "pays" or communities.

Project management

Project management is provided by the Régie du Pic du Midi (Pic du Midi management authority). At the political level, it is overseen by Senator François FORTASSIN. At technical level, it is overseen by Daniel SOUCAZE des SOUCAZE, Executive director of Pic du Midi.

Project team

The project operationnal team consists of two people : Bruno CHARLIER as Scientific Manager and Nicolas BOURGEOIS as Project Manager.

Nicolas BOURGEOIS is also Geography Ph.D student. He is working under the scientific supervision of Bruno CHARLIER Geographer at the laboratory SET (Société, Environnement, Territoire) at Pau et Pays de l'Adour University.

Nicolas BOURGEOIS works also in partnership of Midi-Pyrénées Observatory and IRAP (Institut de Recherche en Astronomie et Planétologie).

SET and IRAP are two laboratories with label of CNRS (National Center for Scientific Research). They give scientific caution to the project.

Steering committee

In order to ensure good project management, we created a steering committee. The members of the project steering committee represent personalities from all the territories affected by the project, who together have the power and the skills to define short and medium term strategic directions (see organization chart).

This steering committee will become the RICE/IDSR Board of Directors and be thus labelled once the Reserve becomes officially created.

The role of the steering committee is to advise and to approve the proposals made by the project team and the working groups.

-19 -▲ Last Steering committee meeting in June 2013. Introduction ___________________________________________________________________________________________________________________________

Working groups

We created two working groups (see organization chart).

Lighting working group

A large part of the IDSR project revolves around and relies on the dimension "lighting". This involves the initiation and coordination of the steps to be taken on three interdependent axes:

-the improvement and conservation of the night sky quality.

-the establishment of an economic lighting system which is sustainable and non-polluting.

-the raising of awareness amongst elected officials, engineers, technicians and the public, engendering appreciation of a comprehensive and integrated approach towards lighting.

We believe that everyone from the technician to the average citizen can play an active role in the IDSR project.

The pioneering Mont-Mégantic IDSR project taught us that in the absence of an innovative pilot initiative to improve the use of technology and lighting, any bid to be granted the IDA label would lack credibility.

We have therefore created a working group made up of experts on lighting and authorities competent to advise matters peculiar to the affected territory.

For the first time in France, this working group brought together representatives of different entities who are not accustomed to working together and who often do not share the same views.

Without sacrificing the requirements for the IDSR label, we have succeeded in creating a unique feeling of confidence around our project and this in turn made it possible for the working group to reach consensual positions. 

List of lighting

Communication working group

The documents produced to promote the project were approved by the comunication Working group and the Steering Committee (logo, poster, leaflet, stickers).

The challenges of the work was to bring out the idea of a conceptual universe associated with the image of the Pic du Midi RICE/IDSR. Mont-Mégantic IDSR (2012) This partnership was established in July 2012. It is very important for the project of the Pic du Midi but also for the Mont-Mégantic. We have a lot of expertise to exchange. These exchanges of expertise have already begun about several issues : Lighting management plan, monitoring of light pollution, impact of light pollution on biodiversity, development of astro-tourism, management of a Dark Sky Reserve, educationnal and outreach programs.

The partnership with

The Pic du Midi and the Mont-Mégantic have many common features :

1. the commitment to a Starry sky reserve project 2. a scientific observatory 3. a national park This partnership will result in a twinning when the Pic du Midi RICE/IDSR will be created.

-21 - We also offer you the opportunity to discover the main images from the film "The Treasures of the RICE/IDSR Project" which are recorded on the USB flash drive provided with this document.

In the core and buffer zone, there is a lot of protected sites for their natural or cultural values. We list in the table below the major of them. As show the table, many of them are located in the IDSR core zone according to DSR Eligibility Criteria A. They are true jewels for our project. Some of these sites like Pyrénees-Mont Perdu UNESCO World Heritage site are included in the Pyrénées National Park. Outside the National Park, the boundaries of these listed sites have served as the basis for the delimitation of the area which makes up the RICE/IDSR core zone.

For the first time ever, the creation of the Pic du Midi RICE/IDSR will associate the IDA label with natural and cultural sites registered as UNESCO World Heritage. This is a great opportunity to promote the IDA's DSR concept through the evolution of the idea of astronomical heritage. -28- Its grand 600m² terrace boasts a unique view over both the Pyrenean moutain and the plain. The museographic space promotes both permanent and temporary exhibitions.

On top of the day visits, the Pic du Midi also welcomes 3,000 visitors every year for starry sky observation.

Whether one is simply curious or an amateur astronomist, it is possible to spend the night at the summit. On this starship, the view of sunset, the Milky Way or the mountains lit up by the full moon offers an unforgettable show. The history of the Pic du Midi begins in 1878. It was a real scientific and human adventure which led to the construction and development of the highest observatory in Europe. At the 20e century, like many European observatories, the Pic du Midi was threatened by competition from some larger, international observatories constructed in the Southern Hemisphere. Despite all this, it today remains a place of not only astronomical and astrophysical research, but also metereological and medical research.

The history of the Pic du Midi Observatory actually started about 1,000 feet below the summit, at the Sencours pass, where a temporary meteorological station was established in 1873. The two leading figures of the project were Charles Champion du Bois de Nansouty, a retired army general, and Célestin-Xavier Vaussenat, a construction engineer by trade. While Nansouty spent about eight years at the Sencours pass conducting daily routine meteorological observations, Vaussenat criss-crossed the country giving public conferences to raise money and find sponsors for their project, which was an entirely private initiative.

The first excavations at the Pic du Midi summit began in 1875. Construction of the Observatory started in 1878 and lasted 4 years, because it could only be conducted during the 4 months or so (mid-July to early or mid-October) that the summit was free of snow and easily accessible.

The main concern of the founders was to protect the workers from lightning which frequently hit this isolated peak. Several lightning rods were installed, and linked to the nearby lake of Oncet by a metallic cable about a mile long.

The Observatory was inaugurated in August of 1882. At that point, the founders of the Observatory realized that they would never have enough funds to maintain their establishment. They thus offered to donate the Observatory to the State, on the condition that it would pay their debts and provide a yearly allowance of 30 000 francs, a large sum at the time, for the salary of the director and the maintenance of the site and its activities. Under the pressure of prominent In 1963, NASA funded the installation of a 106 cm telescope. It is used to make specific shots of the lunar surface in preparation for the Apollo missions. In 1959-1962 an interministerial building was built, which combines the activities of astronomy, meteorology, television and air navigation.

A high tower of 28 m high and 2 m in diameter was built in 1972. It is located away from other buildings, to minimize atmospheric disturbances. In 1980, it houses a 2 m telescope : the telescope Bernard Lyot.

In 1994, French state plans to close the observatory. The General Council of Hautes-Pyrénées, Midi-Pyrénées region are mobilized, creating a joint association for the rehabilitation of the site. The project includes the rehabilitation of scientific facilities and opening to the public part of the site. Thus, the cable service is replaced by a new cable can accommodate the general public. Significant work has been undertaken since 1996, the site, in its renovated version opened in 2000. Opening the site to the public and tourists saved the observatory.

-32 - Between 1980 and 1990, the telescope was equipped with pioneering instrumentation which allowed significant technical advances in the field of CCD detectors and multiobject spectrographs. It offered the French scientific community a multi-functional telescope ideal for extragalactic studies.

From the year 2000 onwards, the TBL began a gradual specialisation in stellar spectroscopy and polarimetry and has now become a globally unique special feature in the study of star magnetism in particular.

Since 2006, the TBL has been the proud owner of a high-resolution spectropolarimeter (NARVAL). This instrument allows us to study magnetic stars of differents types and evolutionary status. Its main goal is to get a picture of the different physical processes at work to produce the observed stellar activity. NARVAL@TBL is one of the 2 instruments in the northern hemisphere (also 2 in the southern) able to perform a monitoring on different active stars. The NARVAL instrument is used both by the french community as well as the OPTICON network. NARVAL was designed and built by the research teams of the Toulouse and Tarbes Astrophysics Laboratories. It has been financed by the Midi-Pyrénées Region, the Minister of Research, the European Union, the General Council of the Hautes Pyrenees and the CNRS.

-the 1 meter telescope (T1M -Gentili dome)

The 1 meter telescope was provided by NASA in 1960 in order to map out the moon in preparation for the Apollo missions. This telescope is mainly used for planetary research. The observations made by the 1 meter telescope (T1M) benefit from excellent image quality and the best shots obtained by CCD are on a par with those presented by the Hubble Space Telescope.

The programs are divided among the following: systematic observations of giant planet meteorology (Jupiter and Saturn); observation of Mars surface (more specifically in the context of space missions); and academic campaigns, study of comets and other celestial bodies in our solar system (asteroids).

-two instruments dedicated to observing the Sun : the Jean Rösch Telescope and the Coronagraph CLIMSO.

The site of the Pic du Midi is one of the best places in the world for observing the sun. The Jean Rösch Refractor was mainly dedicated to the study of the surface convection layer, where up and bottom streams leads to the observe granulation. An optical bench at the refractor focus also allows, in addition to imagery, to get spectra and magnetograms. Coordinated Earth-Space observations are also been done between the Jean Rösch Refractor and solar satellites SOHO, TRACE and HINODE. Nowadays, the Refractor is used for training in solar physics and Solar system observations. University students in Masters and Bachelors in Science need the darkest conditions possible to perform their observations. The instrument CLIMSO is made of 2 refractors coupled to 2 coronographs and is dedicated to the study of dynamic phenomena in the solar atmosphere (from the photosphere to the corona), in particular activity that manifest through sunspots. The obtained data are archived and distributed via the French ground solar database BASS2000.

-the 60cm telescope (T60)

This telescope is now reserved exclusively for projects conducted by amateur astronomers. It is managed by an association of astronomers. The 10 national parks in France grouped together within the "Parcs Nationaux de France", are part of the cultural identity of the Nation just like the most prestigious cultural facilities.

They represent a very strong symbolic value for all publics. They are internationally recognised as exceptional territories and offer a combination of remarkable terrestrial and maritime areas as well as a method of governance and management that enables them to conserve their richness. In France, in 2013 there are nine national parks : Vanoise (1963), Port-Cros (1963), Pyrénées (1967), Cévennes (1970), Ecrins (1973), Mercantour (1979), Guadeloupe (1989), Réunion Island (2007), French Guiana (2007) and Calanques (2012). The national parks cover various terrestrial and maritime domains that represent by their optimal boundaries approximately 8% of the French territory (48,720 km²). Every year they attract more than 7 million visitors. The core zone protected by the National Park covers an area of 458 km² (177 sq miles). The Pyrenees National Park is recognised on both a national and international level for its conservation of natural and cultural heritage and for its remarkable landscapes. Amongst the ten French national parks, it is the most visited one. Each year the Pyrenees National Park welcomes over 1.5 million visitors. It is open to the general public, children and walkers. The Pyrenean high mountain terrain is a multifaceted asset for hikers. Over 300 km of marked out paths and trails allow you to discover the valleys of the national park. Since 2004, the national park has made major investment in a new and unique approach: welcoming into the mountains' natural spaces the entire public and in particular people with disabilities.

Thus, The National Park Maisons have received the label "Tourisme et Handicap" ("Accessible Tourism") which means they meet certain criteria allowing accessibility for disabled people.Trails and paths which are adapted to the four main categories of disability have been created (visual, auditory, motor and mental).

The national park is endowed with rich, unique plant and animal life : more than 4000 animal species including 250 vertebrates, 2500 superior plant species... Eighty species of endemic plants are listed. The wildlife is not only diverse but -37 -Py rénées national Park ▼ Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ fragile. The protected area of the park is a refuge for bears, izards (which are the symbol of the Pyrenees), capercaillie, desman and many predators including the bearded vulture, the largest bird of prey in the Pyrenees. Some of this wildlife emerges only by night. The managing of light pollution will allow better protection for the biodiversity in the national park. The national park is a protected natural space. But, it is also an area of intense farming activity. During the summer, the herds are brought up to the mountain pastures. The shepherds stay in their cabins during these months to make their cheese, the famous Pyrenean "tomme". The national park financially supports this farming activity which is essential to maintain the landscapes, the natural prairies and the plants and wildlife they accommodate.

Marmots, vulture and chamois (aka isard) in Pyrénées National Park (Credits : Pyrénées National Park, Laurent Nédélec) Over half (55%) the area of the RICE/IDSR core zone is situated within the zone protected by the national park. This inclusion was made at the request of the director of the Pyrenees National Park. It has now resulted in the establishment of a major institutional, scientific and financial partnership.

As a large part of the mountain area is uninhabited, the area protected by the Pyrenees National Park is intrinsically dark. The area covers 2,300 hectares and counts more than 70 lakes (Aubert, Aumar, Orédon, Cap de Long, Laquettes…) and pools in which more than 570 species of algae have been identified. These lakes are also natural mirrors which reflect the stars and the Milky Way.

The area is covered with mountain pine (aka Pins à Crochets). Some of them are centenaries. In Néouvielle Nature Reserve, this tree grows at the highest altitudes in Europe. The Néouvielle landscapes is bordered by the massive limestone walls of Barroude and the Pic Néouvielle at more than 3,000m of altitude. This is a paradise for walkers and stargazing. There are many possible circuits and the grand tour of the Néouvielle can be done staying in the 5 guarded refuges.

In order to preserve and protect the beauty of the site but also to help you explore, many facilities have been created (welcome centre, parking, waymarked trails, toilets…).

Over three hundred and seventy animal species are native to this area (desman, capercaillie, chamois aka isard, marmot...).

The richness of the Néouvielle massif plant and wildlife is linked to extremely rare bioclimatic conditions: pinewoods break records of longevity and altitude, the female toad remains a tadpole for nearly 10 years, the desman, which lives only in the Pyrenees, finds a haven in the cool, clear streams and lakes of the mountains. The site is centred on the peak of Mont Perdu that rises to 3,352 m (10,997 ft) in the Spanish Pyrenees mountains.

In the french part, the UNESCO heritage site is composed of 3 major limestone « cirques » : Gavarnie, Estaubé and Troumouse. These rocks were eroded by enormous glaciers which have disappeared today.

They are impressive geological formations. The « Cirque de Gavarnie » stands at 1,700 m (5,577 ft) and has a circumferebce of 14 kms. Most of the summits surrounding the cirques reach over 3,000 m (9 842 ft).

The Cirque de Gavarnie was made famous by the writings of Victor HUGO (1802-1885). In the poem « Dieu » (God), Hugo compares Gavarnie to the famous Coliseum in Rome. He also describes it in the following terms:

« Gavarnie ! A miracle ! A dream ! Architecture
With unknown builders, without names or signatures, Who, within the darkness, keep your secret »

The Pyrenees represent the tectonic collision point of the lberian and West European plates. The most geologically outstanding portion of the Pyrenees is the calcareous massif centred on Mont Perdu. On the north (France) side the landscape is much more abrupt with three major cirques, while on the southern slopes (Spain) Mont Perdu has three radiating spurs with deep canyons that gradually slope to the lberian Piedmont. There are also climatic differences between the northern and southern slopes. The French side is humid whereas the Spanish slopes are dryer. Climate also varies also from the west (maritime influence) to the east (coastal Mediterranean climate).

The location of the Pyrenees between two seas, their geological structure and the climatic asymmetries result in a rich mosaic of vegetation types. Five vegetation types have been described: sub-Mediterranean, collinean, montane, subalpine and alpine.

There is a rich plant diversity (3,500 species and subspecies) and endemism (5%). The site supports many wildlife species typical of the Pyrenees. Mammals include the marmot and ungulates such as the Spanish ibex, of which there are only three female individuals. The insectivorous Pyrenean desman occurs in lowland elevation. The avifauna, reptiles, amphibious species and coleoptera are very rich.

There are human settlements in the area since the Palaeolithic (40,000-10,000 BC), as shown by sites such as the Anisclo and Escuain caves, the Gavarnie stone circles and the Tella dolmen. The permanent settlements entered history in documents of the Middle Ages. The massif has played a major role in the communication between Spanish and French communities bordering the site.

-40 -◄ The great waterf all (423 m high) (Credits : decouv rir-la-f rance.com) ▲ City and cirque of Gav arnie (Credits : Ben Lieu Song) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ ▲ Gavarnie circle with the famous and legendary « Brêche de Roland » (Credits : Louis Dollo)

Several thousand years of human settlement has caused many changes to the natural environment of the site. Many large predators and carnivore species have been extirpated or severely reduced in number. In recent time some species have been reintroduced such as the marmot.

The original forest has been removed by cutting or burning although it is now recovering.

There has been extensive livestock grazing over much of the area although this is no longer permitted in the Ordesa National Park (Spain).

The centuries-old transhumant system of grazing continues within the area, with frequent movement of herds across the French-Spanish border.

One historic route accessible on foot connects the two sides and was a branch of the original route of Santiago de Compostela (Way of St-James). As places of rest and contemplation, these religious buildings became milestones for pilgrims. Several variants of this pilgrimage route cross the RICE/IDSR core and buffer zones (see map A2).

The story of Saint James of Compostela and the paths to be taken are based on stories and legends in which the vision of the night sky and the Milky Way occupy an important place. Indeed, in medieval times and even to this day, people believe that Saint James is associated with the Milky Way. It is the Milky Way that is supposed to guide the pilgrims on their way to Galicia. Thus: -according to medieval legend, the Milky Way was formed by the dust thrown up by the pilgrims who walked along the paths of Saint James of Compostela.

-according to popular etymology, "Compostela" means "field of stars" : campus stellae.

We might also note that in popular Spanish, the name for the Milky Way is "El Camino de Santiago" (the way of Saint James). We find this meaning again in certain regional French languages: in Brittany, for example, they refer to the Milky Way as "Sant-jakez hent".

The symbolic link between Saint James and the Milky Way seems to be in keeping with the tale of Charlemagne's dream told in the 4th book of Codex Calixtinus (1139). Dressed as a pilgrim, Saint James appears before the emperor asking him to go and free his tomb which has fallen into the hands of the Sarrasans. A path made of stars (the Milky Way) would show him the way to Galicia (see picture below).

It is interesting to explore these tales and legends in order to associate the RICE/IDSR project with the religious buildings along the Way of St James of Compostela. They represent heritage sites of interest which create age-old historical and cultural links between men and the night sky.

-42 - Located at the East of the Pic du Midi observatory, the regional nature reserve Aulon is a coherent natural set with a superficy of 1,237 ha. This nature reserve has been incorporated into the Pic du Midi RICE/IDSR Core Zone in June, 2013.

The name of the reserve is linked to the name of the village (Aulon) on which it was established.

Aulon Régional Nature Reserve offers a range of varied altitudes staged between 2,738 m and 1,350 m high (Pic Aulon). The reserve has an abundant and diverse flora and fauna with a large number of Pyrenees endemic species. Some of them are rares or endangered like Western Capercaillie.

The reserve is the support of a strong pastoral activity and has a great attraction for mountain activities. Beyond the preservation of nature, the reserve also aims to develop outreach program including now stargazing.

-44 - The "Tour de France" is an stage bicycle race that lasts each year for several weeks in July.

The first race was organized in 1903. Therefore, this year, The «Tour de France » celebrates its centenary edition.

The Tour is a UCI World Tour event, which means that the teams that compete in the race are mostly UCI ProTeams. So It is the world's largest cycling event and it is also the third most publicized sporting event. Each year, 3.5 billion television viewers watch the race live.

In the Pyrénées Mountains, The pass through cols such as Aspin or Tourmalet at 2,115 m high forged the legend of the race. Sometimes in extremes weather conditions (heat, cold, rain even snow), the riders who take the lead in the cols or win mountain stages become the "king of the mountain".

The Tourmalet pass (aka « col du Tourmalet ») is located in the core zone of Pic du Midi RICE/IDSR at the foot of Pic du Midi mountain. The passage in the RICE/IDSR core zone and the worldwide Media Coverage of "Tour de France" offers a great opportunity to publicize the actions of IDA, the DSR program and light pollution problems.

We guarantee that every year papers on these topics will be distributed in press kits provided to French and foreign journalists.

As part of tourism initiatives related to Pic du Midi RICE/IDSR project, this year will be held the first edition of the "Tourmalet Night Experience". This night race will make the climb of the pass under the stars.

-45 - Eligibility -Criteria B ___________________________________________________________________________________________________________________________ Criteria B : A core area does not have a minimum area requirement but must provide sufficient area to meet the DSR program's outreach and public access requirements. The core area boundary is not required to be a circle or any specific shape and may follow logical or natural geographic features. If the core includes a publicly protected area, it should strive to encompass the same boundaries. The boundaries may not be arbitrarily drawn to omit areas that would increase the difficulty of achieving DSR approval, but should embrace these areas as an opportunity for improvement. If an irregular shape is chosen it must be explained in the text of the application (IDA, DSR Designation Guidelines, May, 2013) B1. Identification and determination of the boundaries of the RICE/IDSR core zone Since we launched the project in 2009, the boundaries of the core zone have evolved considerably.

As shown on map below, this evolution came about in several stages which allowed us to determine the current boundaries.

This change was the result of maturation of the project and the development of a better understanding of its potential and of the challenges we would face in terms of territorial development. 

B2. The core zone boundaries encompass strictly the boundaries of publicly protected areas

As we have shown previously (Criteria A, Table A), the Pic du Midi RICE/IDSR core zone includes several protected areas (Pyrénées national park, Néouvielle National Nature Reserve, UNESCO World Heritage site, listed sites, Regional Nature Reserve).

The boundaries of the core zone encompass strictly the boundaries of these protected areas. This is why, the core zone has an irregular shape. On a regulatory level, in terms of technical standard and objectives, our IDSR project relies on several French and European texts. It is a combination of these texts which has served as a reference in :

-the piecing together of our project development strategy -the development of technical requirements intended to ensure that the lighting conversions meet the specific requirements of the IDSR. These objectives will push us to be ambitious and to aim for high performance in environmental terms.

European reference texts:

-European standards EN 13201 and EN 15193 on urban lighting and associated materials. The European standard EN 13201 introduces the concept of "correct lighting". As a result of maintaining minimal lighting and brightness values, this principle is not being upheld. European standard EN 15193 relates to energy requirements for lighting.

-European directive 2006/32/C relating to energy efficiency -the climate-energy package and climate plan adopted by the European Union in January 2008. This establishes an action plan that aims to enable the achievement of the "20-20-20" or "3x20" ; to raise in 2020 the share of renewable energy in the European energy mix to 20%, to reduce CO2 emissions from EU countries by 20%, and to increase energy efficiency by 20%.. In France, two important laws (Grenelle Environment Acts 1 & 2) were adopted in August 2008 and July 2010 respectively. These laws outline three major principles in sustainable development. The politics of land and urban development must now incorporate these principles : This means fighting against climate change, conserving biodiversity and contributing towards an environment which respects our health. It is the definition of this legislative framework that has opened up the opportunity to question light pollution within French Law. Two pieces of legislation serve as the regulatory foundation for the Pic du Midi RICE/IDSR project. They facilitated its development and political integration. The RICE/IDSR concept this concept is an original and innovative translation of these laws. RICE/IDSR became a pilot area of their application.

Article 41, Grenelle Environment Act 1 (2008) :

This article states that: "artificial light emissions which could be deemed hazardous, causing excessive disturbance to people, wildlife, plant life or ecosystems, causing a waste of energy or preventing the observation of night sky will be subject to measures of prevention, suppression or limitation" Article R 583-4 of Decree n°2011 031, Grenelle Environment Act 2 12/07/2011 : This article states that : "The technical requirements laid down by the Minister for the Environment are defined in terms of the establishing of light installations in accordance with whether they are located in areas classified as urban by the traffic regulations or areas outside these communities". "Preserved natural areas, as with astronomical observation sites, are subject to more restrictive measures in terms of lighting systems than those applied to systems established in urban and non-urban areas. The list and perimetre of these former areas, are determined by a Decree of the Minister for the Environment issued as advised by the Minister of Research when observation sites under his authority are in question.

These requirements may include consideration of illumination levels (in lux), the system's luminous and energy efficiency (in watts per lux per square meter) and the luminous efficiency of lamps (lumens per watt), the system's average light power (total of luminous sources on the surface reported to be illuminated in lumens per square metre), luminance (in candelas per square metre), limitation of glare, spectral -51 - The Pic du Midi RICE/IDSR core zone is situated within an area of mountains and high mountains.

The altitude varies between 1,000 m and 3,298 m : the highest point being the Pic du Vignemale summit. The pic du Vignemale is the highest summit in the French Pyrenees. The massifs of Vignemale, Gavarnie and Néouvielle equally boast summits above 3,000 m. In this part of Pyrénées mountains, the climate has an oceanic influence. The altitude guarantees meteorological facilitation and therefore a certain quality of night sky. Clear nights are more common in valleys and mountainous zones than on the plain. As shown in the 2 pictures below taken from the Pic du Midi Observatory, it is often the case that a large area within the RICE/IDSR core zone is above the "sea of clouds" and therefore part of the night under the stars. 

B4.2. Land uses and Landscapes

The landscapes of the IDSR core zone are very diverse.

This diversity is due to several factors specific to mountain areas: geology, altitude, slope orientation, the layering of the vegetation. But these landscapes have also been sculpted over time by centuries of human occupation. They are therefore as much cultural landscapes as natural ones.

Within these landscapes, the human footprint is very evident, particularly in the form of pastoral farming. Human occupation has shaped the Pyrenean landscapes almost as much as the natural elements of water and the glaciers.

The presence of animal herds also affects soil composition and therefore vegetation. This is due to the presence of certain subservient species such as scavengers or animals that feed on dung.

The herds are still present in the mountain pastures of the IDSR core zone. Their presence perpetuates ancient traditions and is essential for the preservation of the landscapes.

The unique quality of this landscape's symbiosis between nature and culture has been recognised by UNESCO.This secured the designation of the "Pyrénées -Mont Perdu" as a World Heritage Site, described by UNESCO as a "cultural landscape which combines scenic beauty with a socioeconomic structure that has its roots in the past and illustrates a mountain life which has become rare in Europe". The french part of this world heritage site is included within the IDSR core zone (see criteria A4).

In 2003, the site of the Pic du Midi Observatory was listed as an "National Natural Landmark" for the beauty of its landscapes.

As shown in the table below (Table B5), the RICE/IDSR core zone is totally uninhabited. It is only in summer by shepherds. Grass Land and Pastures, Bare rocks and scattered vegetation cover the largest area.
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C1. Theoretical Buffer zone

In accordance with the requirements set out in Eligibility criteria, the RICE/IDSR buffer zone was first established with a theoretical limit of 15 km radius around the core zone.

The findings learnt from this first delimitation have served as the basis for establishing partnerships with local communities to design the proposed buffer zone.

C2. Proposed Buffer zone

As can be seen from the second map, the proposed buffer zone completely surrounds the theoretical boundary.

The proposed buffer zone encompass 251 Municipalities including three major cities (Lourdes, Bagnères-de-Bigorre, Lannemezan) and covers an area of 2,500 km ².

Today, the Buffer zone has nearly 90,000 inhabitants.
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C3. The Proposed Buffer zone ensures future protection of the RICE/IDSR

The method applied to design the width of buffer zone is based on partnership with local communities and especially three districts : le Pays des vallée des Gaves, la communauté de communes de Haute Bigorre, le Pays des Nestes.

The extent of the buffer zone allow to mitigate current and expected future light pollution threats because nearly 40,000 street lights were identified in the Buffer zone.

At this scale, in the coming years, with the Lighting Management Plan set up (for details see second part), we expect tangible and significant results.

C4. Beyond the boundaries of the buffer zone

The RICE/IDSR project is very attractive. It's carrying a new environmental ethic that raises membership. Beyond the boundaries of the buffer zone, we have been approached by other municipalities who want to apply the Lighting and Lightscape Management Program.

For example : the district of Grand Tarbes (15 municipalities, 78,000 inhabitants, commercial and industrial areas).

-59 - In its work, each Commission may also be assisted by external experts with specific skills as architect and lighting designers, amateur astronomers, managers of protected natural areas...

C6. Role of Starry sky Commissions

We have given specifics roles to each commission. The primary and essential role is to decentralize the RICE/IDSR governance in order to increase ownership and facilitate the replication of projects in each territorial entity. The second one is to help and to accompany the emergence of actions and projects (see table below).
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Pays des Vallées des Gaves

Communauté de Communes de

Haute Bigorre

Starry Sky Commission Starry Sky Commission Starry Sky Commission

Pays des Nestes

Pic du Midi RICE/IDSR Application Eligibility -Criteria C ___________________________________________________________________________________________________________________________ Criteria D : The core of the IDA DSR must provide an opportunity for regular public nighttime access, with or without supervision. A portion of designated land may meet this requirement, or access must be available for a portion of the night. In some cases, such as when working with areas that protect endangered wildlife, this requirement may be adjusted. However regular visitation by the public is essential to meet the goals of the IDSP program (IDA, DSR Designation Guidelines, May, 2013)

D1. Core zone public access

Even if the core zone is an mountain area, the core zone is very accessible by the public in several places with vast areas of open access land. Note that in France, National Park and Nature Reserve entrances are free. Several access to the core zone are directly by road even in high mountain. It is possible to stargaze sitting in his car. This is an important feature for organizing star-party (Map D1.1). An extensive network of hiking trails allows to reach the mountain refuges in all the part of RICE/IDSR core zone. The moutain refuges are situated on the main walking routes. These provides high altitudes accommodation where hikers can eat and spent the night. Some refuges are located near access roads and are therefore accessible to the greatest number of people.

In summer 2012, the refuges guards participated to a participatory sky quality measurement project named « Stars Guard» (in french « Gardiens des étoiles »). We provide more detail on this project in response to Eligibility criteria E.

All these mountain refuges are located in darkness area under a starry sky with an exceptionnal beauty.

The following maps provide datas on tourist attendance for the summer, 2011. The datas come from Survey conducted by Pyrénées National Park and Pic du Midi.

In summer 2011, between june 15 and september 15, the attendance was estimated at 886,641 visits (Map D1.2). This very important attendance is a huge potential for astro-tourism.

For the same year, in mountain refuges and at the Pic du Midi Observatory, 32,654 overnight stays was recorded. This means that 32,654 people slept in the RICE/IDSR core zone (Map D1.3).

-62 - Each year, more than 2,000 people spend the night at the Pic du Midi Observatory for stargazing with amateur or professionnal facilitators. Some mountain refuge guards develops stargazing activities.

In winter or in summer, at Hautacam ski resort, the members of Hautacam astroclub organize star parties.

-63 - -99% of the population live in areas where the night sky is above the threshold for polluted status -90% of the population live permanently in an atmosphere of artificial moonlight.

-for almost 2/3 of the population, there is never really night as such.

-almost half the population no longer have the possibility of seeing the Milky Way, the galaxy in which they live.

.-around a sixth of the population cannot even adapt their eyes to the dark because the artificial light is so bright.

There is no doubt that today the situation is even worse due to the uncontrolled development of public and private lighting, and also due to urban sprawl. In a zoom on each of these, we have marked out the contours of the the Pic du Midi RICE/IDSR area. A summary of results for the RICE/IDSR core zone is presented in table E1.1. These maps confirm that the RICE/IDSR project is in the best interest of the area:

-in order to maintain and increase the night sky quality in the Pyrenean mountains, especially surrounding the Pic du Midi Observatory.

-in order to stop and prevent the development of lighting in the valleys and foothills that does not conform with the IDSR requirements. The level of light pollution in Pic du Midi RICE/IDSR area was estimated using the software Thotpro. This software was developped by Michel BONAVITACOLA and Nicolas BESSOLAZ from the team Licorness. This map and the pictures below show that Pic du Midi RICE/IDSR provide an exceptional starry sky ressource relative to the communities and cities that surround it. The most polluted skies are found in the north in the urban areas. In the south, due to the shadowing effect of mountains, the starry sky quality is very good.

Table E1. :
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E2.2. Starry sky quality data collection methods

Most of sky brightness measurements were obtained using the Unihedron Corporation Sky Quality Meter with lens (SQM-L). We also used in test : SQM-DL (datalogger) and SQM-LU (SQM-L with USB port) for mobile application (see below).

Most recently we also used SENTINEL station. Designed by the French corporation Shelyak instruments, SENTINEL is an astronomical weather station (for further details see part « Requirement D »).

All the devices used for sky brightness measurements in Pic du Midi IDSR area are described in the table below.

E2.3. SQM Measurements protocol

All SQM-L were calibrated with a blackbox in accordance with the method described for the NixNox project (http://eprints.ucm.es/12262/1/Zamorano.pdf) Thus, knowing the differences of measurements between each devices, the values collected from the night sky brightness could be transformed into a common frame of reference for all the RICE/IDSR area. All SQM-L data presented in this application have been corrected with the results of the calibration.

Each SQM have a name and is inventoried by serial number and assigned to a particular site (see photo). Every summer the same SQM-L will be returned in the same sites for night sky survey campaign.

The measurements were made in accordance with the IDA and "Globe at Night" protocols. All measurements were made when the sky was free of clouds and moonlight. All data collection commenced at astronomical twilight (when the sun is 18 degrees below the horizon).

The SQM-L were allowed to reach ambient temperature before any measurements were taken. All measurements were made away from obstructions (buildings, trees, walls) and in darkness.

In core zone a grid of locations was made. We were able to get coverage of the entire RICE/IDSR area (see map E2.4.)

-76 - 

E2.4. « Gardien des étoiles » : sky quality participatory measurement project

The sky quality participatory measurement project called « Gardien des étoiles » (stars guard) was launched in summer 2012 with the partnership of mountain refuge guards and Pyrénées park national rangers.

After a short training, each participant has received a bag with :

-a SQM-L, -a log book, -a map of the summer sky. This map was offer by the french astronomical review « Astronomie Magazine ».

-communication tools (stickers, posters) (see below)

The campaign was a success. It allowed us to collect a lot of SQM readings and to promote and publicize the project. -78 -SQM measurement under the milky way (Credits : Nicolas Bourgeois) 

Philosophy

Nighttime environments that have negligible to minor impacts from light pollution and other artificial light disturbance, yet still display outstanding quality night skies and have superior nighttime lightscapes.

YES :

The Pic du Midi RICE/IDSR core zone is completely uninhabited.

There is therefore no permanent lighting source.

The lack of a permanent light source keeps very high levels of darkness.

In several accessible spot, the night sky « scenery » have an exceptional beauty.

The view of starry sky in core zone provide an unforgettable experience.

The Pic du Midi RICE/IDSR area is among the few places left where it can be seen in this part of Europe.

Artificial Light and Skyglow

Typical observer is not distracted by glary light sources. Light domes are only dim and restricted to sky close to horizon.

YES :

As shown in this photo, in the core zone the light domes are only dim and restricted to sky close to horizon.

For example, In the southern horizon, due to the shadowing effect of moutain, the glow from spanish cities don't affect significantly the starry sky quality.
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Nocturnal Environnement

Area is devoid of obvious lights that can cause wildlife disorientation. Artificial light levels are thought to be below the threshold for plant and animal impact. Ecological processes related to nocturnality are unaltered. No lighting atop towers or buildings within park boundary.

YES :

The Pic du Midi RICE/IDSR core zone is completely uninhabited. There is therefore no permanent lighting source. The most important part of the core zone is located in natural protected area.For example, in connection with Pic du Midi RICE/IDSR project, the Pyrénées National Park introduced legislation to implement new specific measures to reduce light pollution (ban of long range lights on vehicles licensed to operate in the park, all fixtures must be full cut-off, low colour temperatures (below 3,000 K), restrictions for lighting with a spectrall peak in wavelength of blue). Measures to address light pollution problem include restrictions or bans in sensitive areas like habitats for chiropteras. 1. The GTE, the ideal solution for developing an LMP adapted to the Pic du Midi IDSR project.

Within the Pic du Midi IDSR project, a group working on lighting (groupe de travail eclairage, henceforth referred to as GTE) was created and launched in March 2012 (date of the first meeting). This group has allowed us to resolve a number of issues specific to both the IDSR project and the future of lighting in general.

In this first part, we will initially look at the issues and operations of our GTE . We will then present the features of lighting in France in general and in the IDSR project in particular, in order to complete the background, before moving on to address the Dark Sky Programme.

Why then a GTE ? It is needed in order to overcome challenges both within the project and in relation to the future of lighting.

The idea of creating a group working on lighting (GTE) in the Pic du Midi IDSR project truly came into being in February 2012. The creation of this group has since proved to be essential; on the one hand to meet the challenges presented by street lighting and management in France, and on the other hand to develop an LMP specific to the Pic du Midi IDSR.

At the time our GTE was lauched, the IDSR project managers observed that there were no official regulations in France concerning economic public and private lighting which respects both the sky and the nocturnal environment. However, on a national and international level, a great deal of work was being carried out by different organisations and associations in order to promote this new approach to artificial light. There was therefore a large database already in place, but this

was not yet collegiate. This new awareness of lighting in relation to environmental issues made it difficult to achieve a general consensus. The debate did not seem to have found a suitable melting pot to produce a consensual amount of expertise, enabling the development and implementation of a management programme and thus improved lighting.

In early 2012, the Pic du Midi IDSR and the favourable evolution of the Grenelle Environment Debate came together to legitimise and endorse the real need for a collective effort by leading experts which would result in an LMP. Indeed, the project is in accord with the directive line in Article R 583-4 of the French Grenelle Environmental Act 2 clearly identifying the need to implement specific measures on the lights in and around protected natural areas and astronomical sites. The perimeter of the Pic du Midi IDSR consists entirely of areas and spaces like those referred to in the Grenelle Act 2. In addition, the IDA requirement that an IDSR lighting management group be created with the ability to go beyond local and national policies, ended up giving us more than ample justification for the creation of a GTE and the development of an LMP.

The months of January and February 2012 were dedicated to the conceptualisation of a GTE; its objectives, its operation, a list of participants. The next section attempts to present the different aspects of our GTE .

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------92 -Picture used for the cover of the Lighting Guide (Credits: Nicolas Bourgeois)

The Pic du Midi RICE/IDSR LMP : Introduction and Background for Minimum Requirement A On page 6 of the Pic du Midi IDSR Lighting Guide, you will find an overview of the Starry Sky Programme, which references a set of national and European challenges complementing and supporting the contextual elements presented above.

The IDSR GTE : objectives, operation, participants.

The GTE was held for one year, from March 2012 to March 2013 (validation date of the group's work). Five meetings were held at the headquarters of the Pyrenees National Park, which offered its premises for the occasion. To boost the GTE between meetings, a mailing list was opened which allowed the exchange of information between members.

On page 53 of the Pic du Midi IDSR Lighting Guide is a list of GTE participants. It expresses the size and versatility required of the group to meet the two objectives which were assigned.

The first objective was to develop a technical document of reference which would become a regulatory basis for efficient, sustainable and low pollution lighting. GTE 's ambitions for this regulatory basis were to incorporate the approaches specific to different aspects of the Pic du Midi IDSR: astronomy, preservation and management of the environment, lighting and light planning, energy, support and enhancement of the region.

The second objective was to facilitate and optimise the application of this technical document via an approach, a programme and specific tools for both lighting professionals and local personnel. These two objectives were crucial in the choice of the composition of our GTE and its operation.

Thus the GTE developed into two levels of participants. On the one hand technicians, experts and scientists associated with the different areas mentioned above. And on the other hand local personnel associated with the IDSR planning commissions and areas of action, who would help strengthen the debate on implantation strategies and the implementation of the Technical Guide.

At the first meeting of the GTE in March 2012, each participant was given a file detailing all the issues related to lighting and the IDSR project. This file contained in particular a section on the IDA requirements regarding the implementation of LMP and the minimum criteria for an IDSR label.

Initially, the focus of our GTE was to lay the technical and scientific basis for the future Guide: select and describe the different compliance requirements of economical and low pollution lighting; identify all lighting categories in the IDSR; determine thresholds and values based on criteria. The choice of criteria, thresholds and values is explained in the section dedicated to presenting the Pic du Midi IDSR Lighting Guide.

Following that, the GTE members focused their thinking on how to facilitate and optimise the application of these new criteria and values of the IDSR lighting. Research work was undertaken to study a set of similar initiatives around the world and to bring about choices and solutions which would meet our expectations. Thanks to these observations and feedback , GTE members agreed on the relevance of combining several tools with the complementary functions in order to implement the LMP effectively.

These tools comply with five key areas:

This association of tools and actions was named the "Starry Sky Programme", the basis of both the LMP and the Pic du Midi IDSR.

In order to complete the background which will allow us to understand the IDSR LMP better, we are now going to tackle some features of lighting and its management in France.

-training and raising awareness of local personnel and inhabitants.

-formalising the criteria and values which will now define efficient, sustainable low pollution lighting .

-creating fun and ergonomic treatment of the technical aspects.

-engaging of bodies in charge of lighting and ensuring the towns and villages of the IDSR meet the criteria and values now expected of them.

-promoting lighting improvements.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------93 -2. Features of lighting and its management in France and within the IDSR.

A description of the state of general and local lighting, and the presentation of its management, will finish the explanation of the need for and the features of the Pic du Midi IDSR LMP. We will begin with a general approach to lighting in France through key figures, and then we will focus on the situation of the Pic du Midi IDSR.

Street lighting in France

The figures presented here were taken from a study on street lighting conducted by the Environment and Energy Control Agency (l'Agence de l'Environnement et de la Maîtrise de l'Enérgie -ADEME).

The state of public places of lighting in France in a few figures:

-Street lighting in France represents 9 million bright spots for 1,260 megawatts of power, in other words the equivalent of a nuclear reactor. Within these 9 million bright spots:

-over 30% are mercury vapour lights (to be forbidden in 2015).

-40% of light fixtures are over 25 years old and are considered energy ' guzzlers' and are technically obsolete.

-Street lighting and illuminated signs represent 1-2 % of France's electricity consumption and contribute up to 4% of the country's CO² emissions.

-In local terms, street lighting represents on average 38% of a commune's electricity bill.

-The annual turnover of lighting for communes with less than 2,000 inhabitants does not exceed 3 %.

-In an urban context , the density of bright spots is 50 spots per kilometre. In a rural context, this density is 19 spots per kilometre.
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Management affected by a breakdown between techniques and uses of lighting

In France, the elected official in charge of the town is not directly required to light up their town but they are obliged to ensure the safety of their citizens.

A s a c o n s e q u e n c e , l i g h t i n g i s considered as an appropriate solution to secure certain passages or ensure the security of moving vehicles and pedestrians. When an elected official installs street lighting in the town, it must be kept in good working order and its use must not constitute a breach of security of citizens. For more information on the rights and duties of mayors, please see page 8 of the Pic du Midi IDSR Lighting Guide.

But in fact ... As we have seen with its evolution since the 2000s, lighting has significantly increased not only in terms of the number of bright spots, but also in its intensity and duration of illumination. It appears that the technical progress of lighting is associated neither with improvements nor with the requisite knowledge of its uses. We can thus witness measures of simply replacing old equipment contributing to a practice of overlighting. This is in favour of a sense of security for the user, but does not follow the real, objective facts. Indeed, the phenomenon of overlighting is well known for a number of negative consequences : glare; difficulty acclimatising the eye; increasing the light reflected from the soil; increasing intrusive light; energy over-consumption. In other words it is a factor in objective insecurity and light pollution, and is expensive for the town.

Before the arrival of the Pic du Midi IDSR project in the Hautes-Pyrenees, lighting improvements were often synonymous with over-lighting. Paradoxically, we could see a desire to reduce the amount of flux emitted outside the useful surface, but which was not remotely associated with reducing light levels and light intensities. The concept of quality lighting was not understood in terms of sufficient criteria. The organisations in charge of lighting and elected officials lacked the necessary knowledge and solutions needed to set up the efficient, sustainable, low pollution lighting that the Pic du Midi Lighting Guide and accompanying tools would bring them.

Let us conclude with an overview of the lighting management within the Pic du Midi IDSR in order to tackle the Starry Sky Programme thereafter.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------95 -Over-lighting after conversion in Lourdes (Credits: Nicolas Bourgeois)

Before

After

Lighting Management within the Pic du Midi IDSR Project

In France, management of street lighting (maintenance, replacements, new projects) is primarily the responsibility of each town. But with regard to the Pic du Midi IDSR, this responsibility is generally transferred to the Hautes-Pyrenees Departmental Union of Energy (Syndicat Departmentale d'Enérgie des Hautes-Pyrénées, SDE). This is the case for 95% of the 251 towns in the Reserve. These towns are essentially considered rural (fewer than 2,000 inhabitants). But there are also larger, more urban towns which have incorporated this expertise either through a board or a specific town council service.

In this section, we will endeavour to present the three types of lighting management and the organisations which supervise them.

Lighting Management by the Hautes-Pyrenees Departmental Union of Energy (SDE 65)

The SDE is a public body established in 1947 which operates on the entire territory of the Hautes-Pyrénées to represent and to benefit communities and their citizens. Areas of expertise governed by its statutes include: the construction, building and concealment of electrical networks, and the creation of systems for new and renewable energy. Finally, the SDE 65 provides new work on street lighting that is linked to a landfill, an extension or neither for all the department's towns. And for the towns that have joined the service, it also manages the maintenance of their lighting.

The street lighting service consists of a manager and a reference technician. There are then fifteen agents who are responsible for achieving the different objectives that the service has been given. The latter were completed thanks to a partnership between the SDE 65 and Pic du Midi for the establishment of the Starry Sky Programme.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------96 -SDE 65 is the main actor on the issue of lighting in the RICE Pic du Midi. Indeed, it is responsible for the park lighting of 243 municipalities of the 251 municipalities in the Territory of RICE. We shall see, the commitment of this structure in the project is a key point in the governance of the lighting and the application of Starry Sky programme.

Number of light points managed by the SDE 65: 30 000

Management of lighting board, the electricity SIVU in Luz Saint Sauveur and the town of Lannemezan

Within the IDSR territory, street lighting can also be managed by a local board, known as a Local Distribution Enterprise (Entreprise Locale de Distribution, ELD). This is indeed the case in the towns of Luz-Saint-Sauveur, Esquièze and Esterre which are managed by theIntercommunal Single Vocation Union (Syndicat Intercommunal à Vocation Unique, SIVU) and in the town of Lannemezan in the Pays des Nestes which is managed by the Lannemezan Energy Service (Energie Service Lannemezan, ESL).

This type of local organisation continued after the nationalisation law which saw the creation of the society Electicity of France (Electricité de France, EDF), the equivalent of Hydro Quebec. By choice, some towns concerned have kept these local organisations to distribute electricity, and in the case of SIVU and Lannemezan for their street lighting too. The SIVU's action regarding lighting is similar to that of the SDE.

The ESL is a mixed economy company which became a network agent belonging to the town of Lannemezan in 1993. Its missions are similar to the SDE and SIVU in that they include the installation and maintenance of street lighting. 2013 is a pivotal year for Lannemezan in terms of lighting because the city is engaged in a major programme to improve its lighting. Almost all the lights in the old park have been there nearly 60 years and consist mainly of fluorescent tubes. For several years the town has been considering which direction to take in terms of lighting.

Lighting management by a local council technical service

The last case is that of lighting management by a local council service, in partnership with SDE 65. In the present case, there is no question of an ELD because there is no local production of electricity. The council service organises, directs and monitors the outsourcing related to the maintenance and improvement of its street lighting. It may also support the inventory and mapping of its street lighting in order to plan future works and estimate their cost. Lighting managed this way in the department exists in three towns within the Pic du Midi IDSR: Cauterets, Lourdes and Bagnères de Bigorre. These three towns are also committed to respecting and supporting the Lighting Guide.

Number of bright points managed by SIVU: 1 000

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------97 -Number of bright spots managed by ESL: 3500

Lighting and regulations : a revision of standards and emerging environmental regulations

The environmental regulations in relation to lighting must be explained here in order to introduce and legitimise the shape and position of the Dark Sky Programme and its Lighting Guide.

Revising the Standard AFNOR 13201

Prior to 2011, there was no specific law to regulate lighting. As explained above, the local elected official in charge of security for its citizens in public spaces had an obligation to maintain in good working order its lighting in the town. But no technical and qualitative criterion regulated the proper use of lighting. Some towns (mostly urban) are choosing to rely on a base prescription under whichcompliance and enforcement are not mandatory, because they are not taken into account by the law. The AFNOR 13201 is the only standard in France today offering recommendations on lighting. But even it has been heavily criticised for its lack of environmental considerations. It is also subject to a review board (X90X), which includes the Minister of Environment, with a view to strengthening the presence of environmental criteria in the future revised standard.

The progress made by the Grenelle Environment Debate

To date, the progress of the Grenelle Environment Forum is what has allowed us to prepare national regulation on lighting, taking into account light pollution and the nocturnal environment.

The Grenelle Environment is a national debate involving government officials, professional associations and nongovernment organisations. The work of the Grenelle began in 2007 to address the growing problem of environmental crisis (global warming, resource depletion and so on...) and thus develop and regulate the dynamics of sustainable development on a national level.

The Grenelle prepares and approves a set of laws which surround the key themes of sustainable development, including control of energy demand, the establishment of a healthy environment, biodiversity conservation, pollution reduction and so on... The recent raised awareness of the problems and issues relating to lighting has helped bring the issue of light pollution into the Grenelle debate and thus allowed the creation of a specific law to regulate it. This law, passed in July 2011, is gradually being surrounded by a set of decrees laying down detailed rules for goals, projects and areas. Thus, since 1 July 2013, the interior lighting of business premises, building facades, windows and shops must be turned off during the second half of the night. In the months and years to come, other decrees will be brought in to nationally reinforce this new regulatory and environmental approach to lighting.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------The Grenelle recognises the development and implementation of local recommendation

The Pic du Midi IDSR fits perfectly into this section of the Grenelle Act and could therefore define, with the relevant personnel, a set of specific measures required for the establishment of efficient, sustainable, low pollution lighting.

Article 66 of the Grenelle Environment Act 2 serves only to reinforce this approach by allowing competent bodies in the community the power to impose these measures and requirements.

A we have witnessed above, the SDE 65, the local boards, the communal services and their directors are all committed to respecting and implementing the Dark Sky Programme. They are thus in agreement with the Grenelle Environement Act 2 guidelines and are willing to confer on the Pic du Midi IDSR Lighting Guide the role of regulating local lighting.

For more information on1 the regulatory framework relating to lighting, see page 1 and 8 of the Lighting Guide.

Article R. 583-4 of Grenelle Environment Act 2 "Natural areas (...) as well as astronomical observation sites (...) the light installations are subject to more restrictive measures than those applied to and implemented in and outside urban areas."

Article 66 of Grenelle Environment Act 2 "To prevent or minimize hazards or problems (...)caused by artificial light emissions (...) requirements may be imposed by competent bodies in the community.." -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------A. The Dark Sky Programme : the Pic du Midi IDSR LMP Having looked at the context which surrounds the GTE's actions, and the LMP genesis of the Pic du Midi IDSR, we will now present its achievement: the Dark Sky Programme. We shall see that the form and characteristics of the programme take into account the multi-scalar complexity of lighting management and of the geographical region, whilst also assimilating the IDA requirements.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -
This section includes and explains the major steps and interdependent actions which constitute the programme.

Requirement A : quality comprehensive Lightscape Management Plan (LMP) should be adopted by the communities to a proportion corresponding with at least 80% of designated area of protection within the entire IDA DSR (core an periphery). The regulation should address all private and public owners of communities within the area protection. Some exceptions may apply but are subject to IDA approval.

A. i New, current, and required retrofit lighting must meet the reserve's LMP (which must meet the « Lightscape Management Plan Guidelines »).

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------100 -

Some actions, envents and tools of the Starry Sky Programme

A 1 A w a r e n e s s a n d Education Improved lighting and protection of the night sky, are two objectives that initially appear to be abstract to most people. On the one hand, the world of lighting is largely unknown, and light pollution even more so. On t h e o t h e r h a n d , d i r e c t l y identifying the impact of these actions is not done in an obvious way. Finally, the means which must be adopted in order to achieve these objectives may e n g e n d e r r e l u c t a n c e o r opposition: fear of turning off the lights, of not having enough light, the return of darkness in the streets ... light austerity.

In order to prevent this situation, the solution was to educate people and raise awareness of the problems of light pollution and the challenges of improving lighting. The project managers of the Pic du Midi IDSR therefore devised a strategy which included several stages. Each of these stages targets a specific audience in order to maximize the chances of dissemination and understanding of information. This approach is based on the principle of the funnel: tacke the particular and the general will look after itself.

A1.1 Professional and Specialised Areas

Logically, the GTE members (scientists, professionals and local personnel) were the first ones to be made aware of this information so that each of them could go forward and establish the most appropriate approach to reach their respective environments.

The spreading of the message amongst professionals in lighting and astronomy came about in a relatively straightforward manner. The documents distributed at the GTE were used by each member to transmit key information related to the IDSR project. Managers of the IDSR project supported and reinforced this approach by going directly to different organisations in order to arrange conferences for staff on these themes. These actions were carried out in all the lighting organisations linked to the Pic du Midi IDSR and in the relevant urban areas of Greater Tarbes. In addition, the same occurred in the heart of the Pyrenees National Park, EDF and the Pic du Midi .

Finally, and this is the point which takes us on to the next section, this awareness was brought to the regional bodies involved in the project. Each organisation representing the territories involved was introduced to and informed about the --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------102 - . This was in order to identify strategies to adopt for acting on and with the territories as a whole.

It was on the conclusion of these appointments that the IDSR commissions and awareness programmes such as Back to the Night and Stars were created. After this first stage of preparation, we could go directly into the first phase of awareness according to the Dark Sky Programme: this one was aimed at elected officials and technicians in the territories involved.

A1.2 The Elected Officials and Technicians in the territories involved in the Pic du Midi IDSR , AND the inhabitants of the Pic du Midi IDSR; private firms and individuals.

For this part see the Requirement F/G1. ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------105 -Sign for lighting project, a tool of the Starry Sky Programme.

Lighting Guide and its leaflet, tools of the Starry Sky Programme.

A3 Formal commitment of the territory to the application of the Lighting Guide and of the Dark Sky Programme

The central point in the Dark Sky Programme is without a doubt the formal commitment of the territory and its specialised organisations. These commitments address three essential issues.

The first is of course that it provides material to submit to the IDA as evidence of active participation of the territory in the achievement and sustainability of the project.

The second is to define and formalise the terms of these commitments to provide guidance for the project partners.

Finally, and this is doubtless the main point, these commitments allow us to structure and unite a group of public and private agents who come together on the subect of applying specific requirements to establish sustainable, efficient, low pollution lighting. This last point is the key to remaining true to the continuity of and respect for the Grenelle Environment Debate, including Article 66, which confirms the possibility of establishing local regulations to reduce light pollution.

In this section, we will present the main commitments and interest in the Pic du Midi IDSR project.

A3.1 Commitment of specialised organisations in respect of lighting, energy and environment: the establishment of local governance on lighting and the protection of the nocturnal environment.

On 4 June 2012, at the Pic du Midi in the presence of elected IDSR representatives, the signing of agreements between the SDE 65, EDF and the Pic du Midi took place. This major event in the project marked the start of the dynamic governance on lighting which would manage the future reserve. Indeed, the two important organisations on a departmental level and EDF on a national level, undertook the responsibility of meeting the operating costs of the project; contributing to the development of our Dark Sky Programme ; and applying same within the IDSR territory. The President of the General Council, Michel Pelieu presided over this event and validated the position of SDE 65 as an important body in the implementation and enforcement of the Pic du Midi IDSR LMP.

Finally, an agreement between the Pic du Midi and the Pyrenees National Park was also formalised and had to be signed in June 2013. This event could not take place due to flooding in the Hautes-Pyrenees which occurred at this same period. Although the date of the signature had to be postponed, the Pyrenees National Park is committed to the Pic du Midi IDSR through a financial partnership and complies with the terms of the future agreement. This section will aim to present the different aspects and main results of these commitments that allow real governance on lighting and protection of the nocturnal environment across the Pic du Midi IDSR. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------107 - 

A3.1.1 The agreement between the SDE 65 and the Pic du Midi

The partnership agreement between the SDE 65 and the Pic du Midi commits the SDE 65 to contributing to the development of the IDSR lighting guide and to respecting and implementing its compliance criteria. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------108 -François Fortassin and Jacques Brune, signing of the agreement between SDE 65 and Pic du Midi.

The most symbolic action undertaken by the SDE 65 is probably its position concerning the current LED technology in street lighting. In February 2013 at its annual trade union committee, which brought together all the elected members of the Hautes-Pyrénées, SDE 65 announced its decision to discontinue the use of LEDs in functional street lighting. And this will be the case until a new technology which has less of an impact o n t h e n i g h t s k y, t h e n o c t u r n a l environment and our health is found and approved. Such a decision made by an important organisation in the département has greatly contributed to legitimising the process of the Pic du Midi IDSR and encouraged other organisations which had not yet done the same to follow suit. Thus, all documents related to the Pic du Midi IDSR lighting (leaflets and technical lighting guide) formally ban LEDs in functional street lighting within the reserve until new compliant technology is found.

Another important action of the SDE 65 was seeking funding to boost lighting improvements in the Pic du Midi IDSR. Last year, the organisation submitted an application for a grant from ADEME, for 40 towns. This dossier highlighted the SDE 65's commitment to the Pic du Midi IDSR project, and their desire to raise funds in order to start a real incentive approach to improve lighting. The argument of the IDSR meant that the SDE 65 received a positive response for all of the towns included in the application and raised nearly 600,000€ ($ 800,000) to initiate the implementation of the Dark Sky Programme.

Clearly, the 251 towns involved in the Pic du Midi IDSR cannot benefit from such grants all at once. But either way, they are all affected by the Dark Sky Programme and will therefore receive the same expert services, education, development and communication in their plans to improve lighting.

Finally, the SDE 65 is already projecting itself into the future with a view to devising a set of strategies to be adopted in the event of a future labelling of the Pic du Midi IDSR:

-to make the Pic du Midi IDSR a window of new practices of efficient, sustainable, low pollution lighting in order to promote and disseminate more widely those measures put in place.

-reconsider contracts with suppliers in order to ensure their offers include products which respect the sky and the nocturnal environment. The project of a future Dark Sky lighting exhibition is being written and will materialise if the IDSR label is obtained.

-encourage research and development which reinforces exchanges of work amongst universities and laboratories. For now, the most concrete project is to develop a diagnostic of Dark Sky lighting with the Tarbes IUT with a view to optimising and adapting future lighting improvement projects in the best possible way.

The SDE 65 is well aware that its future will be written with the Pic du Midi IDSR and commits itself more and more to strengthening and sustaining its presence in the territory. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------109 -General Assembly of SDE 65 with all the electeds of Hautes-Pyrénées in Fébruar 2012.

A3.2.2 The agreement between the Pic du Midi and EDF

The words "Energy is our future, let's save it" have represented a legal notice in France since 2006. They are not specific to EDF, as thought, but they accompany any commercial message on energy or the consumption thereof. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------110 -Alain Beaudou, Régional Director of EDF, signing of the agreement between EDF and Pic du Midi.

A3.2.3 The agreement between the Pic du Midi and the Pyrenees National Park: applying the Dark Sky Programme and the first official lighting regulations in the Pic du Midi IDSR

The Pyrenees National Park committed to supporting the Pic du Midi IDSR project as soon as it entered the operational phase in the autumn of 2011. Here we have summarised a few representative actions of support and the contributions of the Pyrenees National Park to the Pic du Midi IDSR project. This commitment first became formal through the proposal to integrate the centre of the park into the perimeter of the Pic du Midi IDSR. From February 2012 to February 2013, the Headquarters of the Pyrenees National Park were made available to the GTE in order to facilitate meetings and allow the system to use video-conferencing. In May 2012, the heads of sectors and the park rangers were trained in the operation "Gardien des Etoiles" to complete the active part taken by the refuge guardians. Finally, in March 2013, the park was used to finance the "Light Footprint" training course with the Aulon Regional Nature Reserve.

On 25 October 2013, an agreement will be signed between the Pyrenees National Park and the Pic du Midi to formalise a number of commitments which will ensure the fulfilment of the IDSR and especially its establishment in time.

The main themes of the agreement ensure the continuity of the missions of the Pyrenees National Park and supplement its rights in terms of the "l'espace Parc" regulation:

-financial support of €30,000 ($40,000) to meet the operating costs of the Pic du Midi IDSR. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------111 -

The future agreement between the Pyrénées national park and the Pic du Midi. This last point of the Pyrenees National Park's commitment is a major factor as it represents, in France, the first official local regulations on the practice of efficient, sustainable, low pollution lighting.

In 2013, the National Park integrated lighting into its charter and the regulations that govern the centre, or "coeur", of the park. In official texts we can now find the main themes of the lighting guide which allow for, among other things, the prohibition of permanent lighting and pollutants in the centre of the park area (60% of the area of the IDSR core zone). The lighting guide will also be used by the Park as a technical and regulatory basis which will guide and promote lighting improvements in the 56 towns found within its membership area in the Hautes-Pyrenees.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

A3.3.4 The commitments of electricity boards: standardisation of the Dark Sky Programme on all lighting management bodies

The commitment of the SDE 65 was a key element and essential for the successful implementation of the Dark Sky Programme. But as we saw in the introduction, lighting management in the IDSR is not a simple matter. To achieve a "governance of lighting" which would be identical and uniform throughout the towns involved in the Pic du Midi IDSR, it was necessary to formalise and gain the support of the electricity boards included in its perimeter. It it thus that the ESL and SIVU in Lannemezan and Luz Saint Sauveur became involved, and came a to respect and apply the Dark Sky Programme. Their commitment is primarily focused on compliance and enforcement of the lighting guide for future lighting improvements. The Pic du Midi IDSR project and the Dark Sky Programme have generated much excitement in these two organisations which has allowed us to include in our dossier some concrete actions anticipating or directly following their commitments.

Once aware of the Pic du Midi IDSR project in 2009, the SIVU commited to preserving the sky and nocturnal environment. In April 2011, the organisation launched a training scheme specifically dedicated to the state of the area and the lighting diagnostic in its territory, and even the drawing up of an action plan to rapidly reduce the worst of the light pollution and eliminate 'energy-guzzling' lighting. In October 2011, the town of Luz Saint Sauveur welcomed a second important theme, an environmental approach to lighting. Since 2012, the SIVU have been actively involved in the Pic du Midi IDSR GTE and raising awareness throughout the Gaves Valleys. In September 2013, the organisation also committed to respecting the lighting guide and supporting the IDSR Dark Sky Programme.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------113 -As for the ESL, for several years the town of Lannemezan has been considering which direction to take in terms of lighting. The Pic du Midi IDSR and the Dark Sky Programme offered the answers and solutions they sought. Since May 2013, the town of Lannemezan has been developing a programme to convert its entire lighting based on the IDSR Lighting Guide and this should become operational as early as October. In September 2013, the town officially committed, like the SIVU, to respecting the lighting guide and supporting the Dark Sky Programme. This position will truly come into being through a calendar of lighting improvements which should commence late 2013 and which will span nearly 5 years in order to reach almost all of the bright spots in the town.

Both these commitments well reflect the requirements of the IDSR project managing bodies -even their willingness to standardise governance of lighting throughout the towns located within the perimeter of the reserve. Alongside a broadbased approach via the SDE 65, a more narrowly focussed approach via the local boards has been adopted, and together these will allow us to complete the process of obtaining commitment from specialised organisations in the field.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------114 - 

A3.2 Territorial engagement : structuring the RICE/IDSR and its LMP, both locally and regionally.

Several levels of territorial commitment were determined which correspond and respond to the complexity of territorial organisation within the Hautes-Pyrenees. We were thus able to optimise implemention of the Dark Sky Project and the establishment of the Pic du Midi IDSR on all levels. The three categories of commitment presented here correspond to the main levels of management in the Pic du Midi IDSR. We will start with the highest administrative body of the department, the General Council. Then we come to the intermediate entity, the local authority in charge of setting up an IDSR commission to relay IDSR action locally. And we finish with the towns, the most local level of management, in direct contact with those who live within the IDSR.

We will now present an outline of these commitments and specify the interest that represents support for each of these levels in order to structure the IDSR and its LMP.

A3.2.1 The commitment of the Hautes-Pyrénées General Council: the RICE/IDSR, a new challenge for the department

The following letter extract formalises the General Council's commitment to make the Pic du Midi IDSR into a new challenge of sustainable, local development. It at once recognises and supports the DARK SKY Programme. This helps reinforce the implementation of the lighting guide recommendations and allows the Pic du Midi IDSR to fit perfectly in line with Article 66 of the Grenelle Environment Act.

"(…)Today, we know that this wonderful project is an opportunity for our territory. First, it will give us a much better ability to protect the Pic du Midi Observatory from an increase of light pollution. Then, the Pic du Midi "RICE/IDSR" will allow us to develop an innovative territorial project whilst protecting the environment and the night sky.

The issues and goals of the Pic du Midi IDSR are gradually becoming a new paradigm in local development policies, the stars and the night a new dimension of the Pyrenean territories. (…)"

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------115 -Support of the Senator of Hautes Pyrénées, François Fortassin.

A3.2.2 Commitments of the IDSR commissions

The commitments of the three IDSR commissions allow us to formalise the community's willingness both to respect and implement the guidelines set out for territorial management of the future reserve. These are explained in the section dedicated to outlining the IDSR commissions (see p X IDA folder).

The following extracts, from letters of support, reflect the actions already taken by each community and their willingness to integrate the IDSR and the DARK SKY Programme into their operations.

The «Pays des Vallées des Gaves» :

"(…) We have been supporting this project since 2009, the year in which it was launched. In 2012, We developed an awareness programme called "Le retour à la Nuit et aux étoiles" which was very successful. The success of this programme has strengthened our desire to support the Pic du Midi RICE/IDSR project.

We also launched a programme to improve street lighting according to the new lighting practice guide published by the Pic du Midi RICE/IDSR project team. This programme allowed us to make a true environmental and energy transition.

(…)"

This is an important step in the process to be covered by the Gaves Valleys. This community is currently redefining its statutes, which will be validated in the second half of 2013. The community's new statutes project embodies, as a defining principle, the need to fight against light pollution and to make the Pic du Midi IDSR sustainable in the 89 towns for which it is responsible. This implies a certain hourly volume which will be allotted to community employees in order to meet these new territorial strategies.

Extracts from the «Vallées des Gaves» statute project :

« The Gaves Valleys aim to ensure the success of the following tasks across their territory : 1. partnership policy planning: Defining and implementing a territorial strategy in the following areas : -tourism -farming -the fight against light pollution.

sustainable development and environment protection: Developing and implementing an overall policy of sustainable development and environmental protection across the Union perimeter, notably the following:

-the Pic du Midi IDSR and the fight against light pollution.» Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ « (…).For nearly a year, we assist our local councillors in their efforts to improve their lighting. This is especially the case of the municipality of Aulon, an exemplary initiative that allow us to enhance the positive impact of the IDSR. We are also working to establish a program of entertainment and education to strengthen the establishment of the IDSR on the « Pays des Nestes. (…)».

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

A3.2.2 The commitment of Elected Officials: the signing of the Dark Sky Programme charter.

This final level of commitment is intended to firm up the management of lighting within the Pic du Midi IDSR territory. To meet this purpose, the 251 elected officials from the Pic du Midi IDSR were asked to sign the "Protection of the Pic du Midi IDSR sky and nocturnal environment. Commitment to comply with the Dark Sky Programme" charter. The charter gives the elected signatory broad guidelines for action on a local level that will contribute to the success of the Pic du Midi IDSR and the application of the DARK SKY Programme. The following extract from the charter provides details of the commitment made by each of the Pic du Midi IDSR elected officials:

" We hereby declare: (...) that our towns' future lighting will be consistent with the IDSR common technical specifications.

We are committed to:

-Contributing to the achievement and sustainability of the Pic du Midi IDSR.

-Supporting and encouraging the DARK SKY Programme.

-Integrating our management approach, using tools developed for this purpose by the Pic du Midi IDSR."

Section A7 returns to the last major event of the Pic du Midi IDSR process: the formalising of the Dark Sky Programme and its results. It was on the occasion of this formalisation that the charter was signed by the majority of Pic du Midi IDSR elected officials.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 

.). -promoting the lighting designers' work by sharing local and regional experiments."

To conclude the section on the commitments made by Greater Tarbes, we present an excerpt from Resolution N°13 of the Community Council of 23 September 2011, which aimed to "Amend the specification on urban requirements outlined by the Pyrenees Business Park", signed September 27 2011 by the President of Greater Tarbes: "Lighting of the area and of external facades. Whatever the nature of the illuminated area, it is requested that all types of lighting be reduced in intensity between the hours of 11pm and 5am (...). The illumination must be less than 10 lux when in operation and less than 2 lux after reduction or extinction. The percentage of luminous flux emitted directly to the sky measured by the Upward Light Output Ratio (ULOR) should be less than or equal to 1% (...)."

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------119 -Presentation of the Pic du Midi IDSR project for the Grand Tarbes. Left side, Simon Peyret, project manager for the Energy Climate Plan of Grand Tarbes. Right side, Jeuneviève Isson, mayor of Semeac and elected of Grand Tarbes.

The Grand Tarbes, recognizes the apply of the Lighting Guide on its territory.

A4 Fundraising and incentives to improve lighting.

In order to encourage and stimulate lighting improvements in the Pic du Midi IDSR project, project managers identified from the outset the need to raise funds.

S p e c i a l i s e d o r g a n i s a t i o n s and t h e I D S R Commissions rapidly grasped the potential of the reserve to facilitate the acceptance of grant applications.

During the year 2012, the project partners worked with two IDSR constituent entities who had seized the opportunity to put together financing applications.

A4.1 The Gaves Valleys' incentive approach.

In 2013, the Gaves Valleys obtained an allowance from the Midi-Pyrenees. This grant was specifically dedicated to applying the Dark Sky Programme to the Gaves Valleys' territory and to providing incentives for new projects to use lighting fixtures based on the lighting guide.

The amount of the grant is €300,000 (U.S. $ 401,000) and this reinforces the public funds already allocated by the General and Regional Council to contribute to the development of the territory.

A4.2 The success of the ADEME dossier submitted by the SDE 65.

In 2012, the ADEME (Environment and Energy Control Agency: Agence de l'Environnement et de la Maîtrise de l'Energie) established a fund of € 20 million to improve the lighting in villages of fewer than 2,000 inhabitants. The SDE 65, in partnership with the Pic du Midi, took this opportunity to put together applications for 45 towns in the department of the Hautes-Pyrenees. By referring to the IDSR project, they succeeded in yielding a positive response for all applications submitted.

The amount of the ADEME grant is 576,000€ (769,651 US$) and this has allowed the 45 towns concerned to halve their investments.

As we shall see in the section responding to the minimum requirements E, these funds have allowed us to increase the number of improved lighting projects in the IDSR ten fold.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ We will first present the village of Aulon in context, then the Light Footprint operation in outline, and finally the results of the improvement in lighting, shown in figures and images.

A5.1 The village of Aulon in context.

Aulon is a village in the south-west of the Pays des Nestes. It has a number of particular characteristics; we have selected those related to our subject.

The village is located at the bottom of a small yet steep-sided valley standing at nearly 1,200 metres. This results in a certain isolation which becomes especially complicated in the winter due to avalanches that sometimes block the only access road for several days. Nevertheless, this village remains animated and boasts some notable achievements, in part due to the local political will and the presence of a hydroelectric plant on the perimeter of the town. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------121 -Aulon and the sign of the Starry Sky Programme, after the improving of lighting in august 2013 (Credits: Nicolas Bourgeois).

Aulon by night, before the improving of its lighting (Credits: Lea Salmon).

Although isolated, the village has a population of 80 inhabitants and is equipped with a street lighting network which is far superior to the average for a town of the same size. Indeed since the late 80s, Aulon has possessed 55 bright spots, which gives an average of 0.7 percentage spots/inhabitant.

In the 2000s, the village of Aulon engaged in a process of reducing its environmental impact and continues to do so in order to preserve the natural Pyrenean habitat.. It is thus that the Aulon Regional Nature Reserve was born in 2011.

With the formalisation of the Pic du Midi IDSR project, improving lighting in the village of Aulon was considered by the mayor an essential factor in reducing its impact on the nocturnal environment. In January 2012, Aulon sought the help of the SDE 65 and the Pic du Midi to put together a project on efficient, sustainable, low pollution lighting.

A5.2 Aulon's lighting in a few figures.

Technical Aspects :

-50 bright spots with High Pressure Sodium lamps -Lamps ranging between 100 watts and 150 watts -Unprotected old-generation style lamps, with visible light in opaline bowls.

-Ferromagnetic ballast -30 to 35% luminous flux emitted outside the working surface

Functions :

-No timed/curfewed lighting -Bad positioning of spots used to enhance and light up the church -Some bright spots caulked to reduce intrusive lighting

A5.3 The "Light Footprint" Operation in Aulon.

In February 2012, the Pic du Midi was contacted by a student in the 2nd year of her Masters degree in "Ecology and Sustainable Development" at the Université Catholique de l'Ouest (the Western Catholic University), wishing to do an internship on the topic of light pollution. This study provided a very good opportunity to develop and test a protocol study and modelling of light pollution and its impacts.

The village of Aulon took immediate interest in the study and established a partnership with the Pyrenees National Park and the Pic du Midi in order to finance the student, Léa Salmon-Legagneur. The study was conducted in Aulon from March to August 2013 with the support of a large number of specialists involved in the environment and light pollution. We can mention Martin Aubé Cegep of Sherbrooke, the Mont Mégantic IDSR, Licorness Observatory amongst others... We will only present the main principles of the operation as it will shortly be the subject of scientific articles and the report of Léa Salmon-Legagneur's study will be posted on the future Pic du Midi IDSR website.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------122 -Aulon by night, before the improving of its lighting (Credits: Lea Salmon).

Extinction operation in Aulon, for Light print, june 2013 (Credits: Nicolas Bourgeois).

The main principles of the "Light Footprint" operation : BEFORE LIGHTING IMPROVEMENTS in Aulon

-status and diagnosis of the initial lighting park in Aulon.

-establishment of photographic and SQM measurement protocols for modelling light pollution:

-mesh of measurement points on a specific zone.

-multi-angle SQM measures.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------125 -Zoning map for SQM measurements (Credits: Lea Salmon).

A5.4 The outcome of the lighting improvements in Aulon, shown through figures and images.

The lighting improvements in Aulon are entirely based on our lighting guide. The essential criteria for efficient, sustainable, low pollution lighting have been met thus:

-direction of the luminous flux -spectral-quality light with limits on weak wavelengths -lamp adapted to the lighting category -light levels are frugal and adapted -timed lighting -light efficiency

The project consists of the following:

-replacing 40 lamps (old-generation style lanterns) with new generation lanterns with h i g h p h o t o m e t r i c performance which are both solid and waterproof.

-replacing 100 watt high pressure sodium lamps with metal iodide 60 watt lamps with a low proportion of blue.

-timers with voltage lowered by 35% in the second half of the night and soon to be turned off completely.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------126 -Lantern legacy, no standard for the IDSR (Credits: Lea Salmon).

New generation of lantern, standard with the Lighting Guide of the Pic du Midi RICE/IDSR (Credits: Lea Salmon).

The outcome :

Aulon is thus the first town to experience and apply the entire Dark Sky Programme and now serves as a model to raise awareness and encourage other towns and villages in the Reserve. Since late August 2013, visits to Aulon have been organised by the Pays des Nestes. These are offered to elected officials and provide a good start to the Dark Sky Programme in that territory. ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
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The Dark Sky Programme officially came into action on the 6 September 2013. We are now looking forward to measuring the results obtained thanks to our LMP, the fruit of two years' work and experimentation... 4-finally, you will find general criteria for the more specific lighting categories, such as mood enhancement lighting, showcasing lights, illuminated signs and lighting for events. For these categories, the rules are supplemented by recommendations with a view to guiding -without restricting -the lighting process for aesthetic or artistic purposes.

The more specific rules are designed to give direction on the use of lighting. For example, information on the IRC quality, allows us to highlight the futility of generalising white light in all lighting categories. Similarly, lighting level values will no longer exceed the necessary amount of light according to the sub-categories. Thus, these leaflets can help us to find answers to questions posed by the development and implementation of a lighting project both quickly and efficiently. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------135 -

Response to the criteria outlined in A iii

All compliance criteria required by the IDA are in the lighting guide. As you can observe, we have identified a set of four mandatory criteria and three recommended criteria. The following is an explanation of the organisation and the rationale behind the order of presentation of these compliance rules.

Pages on Mandatory Criteria

" The pages on mandatory criteria bring together the main characteristics required of efficient, sustainable, low pollution lighting. These characteristics affect both the technical aspects and the uses of lighting.

The Guide takes into account four main criteria which must be met:

-the direction and distribution of luminous flux; -the spectral quality of the light; -the lamp selection according to the lighting category; -lighting levels.

Each criterion is divided into specific rules which serve to clarify and formalise the points required for compliance and enforcement.

The pages outlining criteria are organised in such a way as to facilitate access to information and optimise its understanding and application. Thus, you will always find the same order of presentation:

-the specific rules of the criteria.

-the advantages of applying the criteria: reduction of light pollution, saving of energy, lighting quality and efficiency.

-useful information for applying the criteria: this section forms a common knowledge base for lighting managers. It contains all the information necessary to understand and apply the criteria. This section also follows an order of presentation to facilitate understanding:

-a first part dedicated to definition.

-a second explanatory part to help understand the meaning of the definition and any information within it.

-finally a demonstration part which, based on examples, illustrations and case studies, concludes the presentation and aids understanding of relevant information.

Each of these criteria is then revisited in the leaflets presenting the lighting categories. The specific rules are broken down according to the characteristics of the category. -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------These criteria are designated as mandatory: non-compliance can directly impact the efficient, sustainable, low pollution lighting that is the Pic du Midi IDSR's mission. It is therefore imperative to respect these criteria in all future lighting projects within the Reserve.

Pages on Recommended Criteria

The presentation and organisation of the pages of recommended criteria are exactly the same as those used for the pages on mandatory criteria. These criteria are above all a recommendation to optimise lighting within the Pic du Midi IDSR.

The application of these recommended criteria may be more complex or expensive depending on individual lighting projects, therefore compliance is not systematic.

The Guide takes into account three recommended criteria:

-the efficiency of the bright spots;

-time-restricted lighting ; -rating consistency"

Response to the criteria outlined in A iv

The section A4 on the commitments of the Hautes-Pyrenees and specialised organisations responds to this criterion.

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement Aii to Aiv - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------137 - The first point, is the lack of permanent settlements in the IDSR. The scope focuses on delineating natural and landscaped areas of high quality, in medium to high mountains. Therefore, the only existing external light points are used very occasionally and for short periods. They serve mainly to ensure the safety of hydroelectric dams when maintenance is needed or else to frighten predators (bear) close to the sheep in summer.

Requirement B : Evidence of land and community commitment to dark skies and landscape management, as shown by : at least two-thirds (67%) of existing outdoor lighting fixtures within the core conforms to the Lightscape Management Plan (or an alternative fraction approved by the DSPC).

Requirement C : A schedule defining five-year plan when 90% of all outdoor lighting in the core will conform to the reserve's LMP and a written commitment that 100% of the lighting will conform in the future. But there is a place in the core zone where there are permanent habitat, is the Pic du Midi Observatory. Therefore, the issue of permanent lighting is found up there on the platform. Officials of the Pic du Midi, as representatives of the IDSR, are well aware of their role model and the need to take action to eliminate all sources of light pollution emitted from the platform.

The light on Pic du Midi is not present on the outside but comes from inside buildings where astronomers, employees and tourists live the time of one or more nights.

To address this problem, the Pic du Midi hire several actions:

-awareness of employees and anyone spending a night on the Pic du Midi.

-distribution of red lights to tourists at night.

-change-classical switches by timers.

-setting up blackout curtains to all windows.

Finally, taking into account the light pollution is included in the quality management of the Pic du Midi. Requirement D : A measurement program must be maintained either by the park or by another public or private organization (university, research center, IDA chapter, astronomy club, etc.) to follow the evolution of light pollution in the IDA DSR core and assert that the night sky quality does not degrade. Installation of at least one permanently mounted, approved, night sky brightness monitor (NSBM) and participation in the IDA Global Sky Monitor website is recommended (IDA, DSR Designation Guidelines, May, 2013) D1. Measurement program : equipment and protocols

D1.1. About SQM

In the part of application related to eligibility criteria « E », we have already presented the measuring equipment being used (SQM-L, SQM-LU, SQM-DL and SENTINEL). We will keep using this equipment by diversifying its use. For example, in winter, we will develop an awareness program in schools. The involvement of children in night sky brightness monitoring program can be promoted as part of an innovative process of learning and experiencing.

We will propose the same procedure in holidays centers. This could be integrated into scientific tourism products in link with RICE/IDSR awareness program.

D1.2. New measurement protocol

In partnership with Martin Aubé (Cepeg of Sherbrooke) -our scientific referent on light pollution monitoring issues -we start to change the measurement protocol to reflect IDA new requirements published in April, 2013 (Definition of the community standard for skyglow observations Version 1.0.).

We tested a measurement protocol in several direction and azimuthal angles : Northern, Eastern, Southern and Western direction and for each elevation : 15°horizon, 45°, 90°zenith ▼ D2. Scientifical partnerships

D2.1. Scientifical partnerships with universities and research laboratories

The establishment of partnerships with Universities and research laboratories -and fostering them -has been a priority since the lauch of the RICE/IDSR project in 2009. The strategy adopted is to position the Pic du Midi RICE/IDSR project as a R&D project.

-141 - The overall partner for the project is Pau and Pays de l'Adour University and « Société, Environnement, Territoire » (SET) research laboratory. SET is a research laboratory in social sience and humanities associated with the French National Research Center (UMR CNRS 5603). For more details, please see : http://set.univ-pau.fr/live/ The second largest scientifc partner is « Observatoire Midi-Pyrénées » and the Research Institute in Astrophysics and Planetology (IRAP). IRAP is also a Mixed Research Unity (UMR 5277) of the Paul Sabatier University (Toulouse), and of the CNRS (for more details, please see : http://www.irap.omp.eu) Firstly, the project has been successfully completed in a timely manner (2009)(2010)(2011)(2012)(2013) only through this partnership.

This partnership framework has been also useful in mobilising funding from various sources including : French Association for Research and Technology, fund for innovation and research from General Council of Hautes-Pyrénées.

In the future, the permanently night sky brightness monitoring will be managed by the RICE oprationnal team with the support of universities.

D2.2. Partnership with Mont-Mégantic RICE/IDSR

Since 2012, we maintain close links with our Québecois partners and friends. In particular, this links are used to develop light pollution monitoring tools and protocols. 

D3.1. SQM monitoring

In the sites located in the RICE/IDSR Core zone, the SQM monitoring of night sky quality will be continued with the help of Pyrénées National Park rangers and mountain refuges guards.

It is very important for us to continue this program. This program provides us essential data and it is also an excellent awareness tool.

D3.3. Skyglow Observatory project

In partnership with Causses du Quercy Regional Nature Park, we will set up an Observatory of Skyglow.

During the academic year 2013-2014, we will launch an initial feasibility study in partnership with students of the University of Pau and Pays de l'Adour.

The Skyglow Observatory project is based on zenithal fish-eye photos taken from different places in Pic du Midi RICE/IDSR core and buffer zones each year at regular intervals.

The photographic data will be collected to accompany SQM readings.

These photographic data will help us to identify and characterize the sources of light pollution.

D3.4. « Light footprint » project

This project was launched in spring 2013 in a smallest village called Aulon. The urbanized part of Aulon is located in the buffer zone. The Pic du Midi RICE/IDSR core zone encompass the unhabited part classified in Regional Natural Reserve. To assess the impacts of lighting improvements (see below), we test an approach to identify and characterize the « light footprint » of the village before and after. The results still being analyzed are already very interesting. By applying the Pic du Midi RICE lighting guide, the ULOR decreased substantially. It is now close to the extinction level. The light pollution decreased by 86% and electric consumption by 32% (for more details see : Lighting and Lightscape Management Plan). This part validate these two requirements with the datas provided by the lighting structures partners of the Pic du Midi RICE/IDSR. We present in priority, lighting projects implemented with funds raised thanks to the IDSR project and in addition to other projects planned.

We will also discuss projects planned or completed in Lourdes, SIVU and Lannemezan. The commitment of these structures, provide projects in compliance with the Guide of lighting.

Finally, we will explain the characteristic of the general schedule that does not know exactly all the projects taking place in the year.

E.1 Projects implemented thanks to the Pic du Midi RICE/IDSR : Pays des Gaves and SDE 65 with ADEME.

Here we present the main results of the incentive approach, initiated with funds raised tthaks to the IDSR project. These lighting projects exist through the Reserve and add to the general calendar. For all datas, see annexes. --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------147 -Requirement E. i : Each participating municipality (excluding businesses, residences, and partners without installed lighting) should have completed at least on hightly visible demonstration project with night sky friendly lighting (should include more than 10 lighting fixtures) for each 5000 citizens AND/OR; Requirement E. ii :Approximately 10% of total installed fixtures within the Reserve (outside of the Core) be retrofitted or brought into compliance with appropriate regulation or guideline. This percentage does not include fixtures that were compliant upon lighting survey, but must show active motivation of the community to make changes through the form of retrofits and/or physical changes to the current fixtures' form. ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------149 - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------150 - --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------151 - The general schedule of lighting project is based on the demands of elected officials with their referent lighting structure. Thus, it is not possible to know precisely the final programming of all lighting projects that will take place in the Pic du Midi RICE/IDSR. This difficulty to know the general schedule is not a problem because all the lighting structures and territories of the Reserve, are committed to respect and implement the Guide of Lighting. Thus, all new projects added to the general schedule are required to comply with the requirements of the IDSR. -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------E.5 Project sheet of lighting improvements A project sheet of lighting projects was carried out by the GTE and is distributed to each lighting structures to compile an annual report on the lighting improvement in the Pic du Midi RICE/IDSR. This form lets you know all the technical details of the projects and their results (energy saving, reduction of light pollution, sustainability). The details of this sheet is attached on annexes.

Lighting project scheduled for 2013

Structure / collectivity

Grant

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement E - ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ This program is intended to publicize the goals and issues of the Pic du Midi RICE/IDSR project. We know the importance of a high level of political commitment in the support of this kind of project, but it's also very important to familiarize citizens. Because everybody at his level shall be an actor of change.

The organization of the meetings was made in differents locations. To make them attractive, each meeting was related to a cultural or artistic event or a star party. A series of 7 meetings and events were scheduled (See the details below)

For the period 2012-2014, this awareness program represents an investment of 123,850 euros (165,550 USD). Financial grants came from the Pyrénées National Park, from Regional and General Council.

The first edition (2012-2013) of the « Retour à la nuit et aux étoiles » was a very great success. The concept will be repeated next year with some new features.

Leaflet of the awareness program with shedule of the 7 events (Credits : Pays des Vallées des Gaves)

F/G4. Economic incentives for night sky friendly lighting

The Pic du Midi RICE/IDSR project helped to generate substantial funds dedicated to the improvement of lighting.

(Credits : Nicolas Bourgeois) These financial support would not have been possible without the existence of the RICE/IDSR project.

Thus, the financial grants of ADEME (French Environment and Energy Management Agency), Midi-Pyrénées Regional Council, Hautes-Pyrénées General Council and Pyrénées National Park had led over one hundred lighting fixtures conversion.

In 2013, for the first group of municipalities actively engaged in the project (Pays des Vallées des Gaves), the funds dedicated to the improvement of lighting came to a total of 841,126 euros (1,124,333 USD).

When the bad lightings are off ► (Credits : Bruno Charlier) For all municipalities within the buffer zone, the financial grants of ADEME to the improvement of lighting came to a total of 576,000 euros (764,640 USD).

For example, according to Pic du Midi RICE/IDSR LMP, the municipality of Lannemezan is investing 50,000 euros by year during three years (total of 150,000 euros = 199,125 USD) to improve its public lighting fixtures. These data clearly show that the financial commitment of municipalities to support Pic du Midi RICE/IDSR project is very important especially in this time of economic crisis. This project is of utmost importance for the future of astronomy, both professional and amateur .

I have been in contact with Sebastien Vauclair and his collaborators for many years. He was the initiator of the project at Pic du Midi with the support of the the University of Pau, the Centre National de la Recherche, the Observatoire Midi-Pyrenees and the local communities. Seeing the quality of interaction we experienced with these international partners and the serious and thoughtful way they developed this project, it is with great conviction and enthusiasm that we are strongly recommending this candidature. For the past 6 years, I have witnessed how excellent is the quality of the sky at Pic du midi. I had previously worked at the European Southern Observatory VLT and Mauna Kea Canada-France-Hawaii Telescope and I can readily compare the sky darkness quality of each site. I can certify that the Pic du midi reaches the highest standards of darkness for astronomical observations and star gazing.

Nevertheless, I can also testify that light pollution might become a real concern if nothing is done regarding public and private lighting in the surroundings of Pic du midi. The project of International Dark Sky Reserve around Pic du midi (RICE Pic du Midi in French) is timely. I am very impressed by the commitment and seriousness of the approach put forward by the team in charge of the project. From the beginning, the team has adopted a comprehensive scheme including all partners of local communities (hands-on task force of engineers, administrative staff, volunteers), insuring that RICE Pic du midi is built on solid grounds. That approach favors a growing support from the local communities as well as regional and national partners and has already triggered a broad interest.

For all those reasons and many others that would be too long to list, I strongly support the application of Pic du midi as an International Dark Sky Reserve as I truly believe that the project is promised to a long and fruitful future for the benefit of everyone. I am personally committed to the Pic du Midi by many links. My Phd work mainly used data obtained with the Pic du Midi 1-meter telescope in the 80s . This telescope is known worldwide to obtain the best planetary images in the world. I am now responsible for the telescope, I still studying our solar system with special emphasis on asteroids and comets. For now 25 years I spend a hundred nights a year at Pic, I am privileged to witness the evolution of light pollution , however , it is still low due to the altitude of 3000m of the observatory, but it increases.

During these 25 years I have seen the development of large cities like Toulouse but also the extraordinary extension of light pollution in the countryside. The impact on the Pic du Midi is low, so I was resigned to see this extension without doing anything , the main losers in this situation were French citizens who have less access to quality dark sites. For this I joined the ANPCEN (Association Nationale pour la Protection du Ciel et de l'Environement Nocturne) in 1995 when it was founded in Rodez, since I had various responsibilities in this association (Vice Chair, Board of Directors , etc ... ), I am also a member of the IAU commission 50 on the protection of sites and a member of the IDA . In particular, I participated in the writing of the law in France on light pollution . I understood that the problem of light pollution is a global problem and it is far more important than just the protection of astronomical sites. I think even now that environmental issues are more important than the astronomical consequences. So in 2009 when Michel Bonavitacola proposed to create a reserve of "dark sky around the Pic du Midi, I was not very enthusiastic, even with my commitment to the Pic du Midi. In fact I did not want to create a reserve around the Pic du Midi leaving the rest of France to light pollution ! Finally I was persuaded by the fact that we could use the aura of the Pic du Midi to create a model project that can be replicated elsewhere .

The result showed that it was a good idea , the project has received the support of all the local authorities and the local population. We founded PIRENE Association to support this project , the aim of the association is to promote the project while ensuring the quality of the project . It is with great pride that I recommend the project of Pic du Midi Dark Sky Reserve according to IDA status and Dark-Sky program. The success of this project is important because its scale and quality will be an example to follow on the planet. Estimation de la surface totale concernée par le projet (en m2):
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  Credits : http://www.cartograf .f r) Map. 3.1.1. Location of Pic du Midi RICE/IDSR area relative to Europe and Pyrénées Moutains Pic du Midi RICE/IDSR Core zone French-Spanish border Map. 3.1.2 Location of Pic du Midi RICE/IDSR area relative to French-Spanish border Pic du Midi Observ atory

3. 3 .

 3 The Pic du Midi RICE/IDSR area encompass several Pyrenean valleys (Source : Hautes-Pyrénées Tourisme Environnement -HPTE)

  Working Group principal members : -Pic du Midi Observatory -Syndicat Départemental d'Electricité (local lighting authority) -Association Française des Eclairages (french Lighting Professional Association) -EDF (French power company) -Pyrénées National Park -ANPCEN (Association Nationale de Protection du Ciel et de l'Environnement Nocturne) (for more details, see Minimum Requirement A) -20 -▲ Street light conv ersion with Pic du Midi Observ atory in background, (Credits : SDE 65) Introduction ___________________________________________________________________________________________________________________________

  BOULET -Coordinator Astrolab Corporation 2 -Jacques BRUNE -General Councillor of Hautes-Py rénées and President of « Hautes-Py rénées Tourisme Env ironnement » 3 -Bruno CHARLIER -Scientif ic Manager of Pic du Midi RICE/IDSR project 4 -Maurice BERNIER -Pref et MRC du Granit 5 -Martin AUBE -Scientist f rom Cegèp of Sherbrook (Québeec) -Mont-Mégantic National Park Astrolab Corporation 6 -Pierre GOULET -Executiv e Director of Mont-Mégantic National Park 7 -Nicolas BOURGEOIS -Pic du Midi RICE/IDSR project Manager 8 -Sébastien GIGUERE -Manager of educational serv ice and Astrolab coordinator at Mont-Mégantic National Park 9 -Mihai RAZVAN PECINGINA -President of IDA Québec 10 -Robert LAMONTAGNE -Executiv e Director of Mont Mégantic Observ atory 11 -Chloé LEGRIS -Director Business Dev elopment at Sherbrooke Innopole (Mont Mégantic IDSR project Manager) 12 -Bernard MALEFANT -Founding President of the Mont Mégantic Astrolab 13 -Pierre VIDALIES -Pic du Midi Quality, Saf ety and Env ironment manager 14 -Alain LAROUCHE -General Manager of Tourisme Canton de L'Est 15 -Sonia CLOUTIER -Mont Mégantic National Park 16 -Daniel SOUCAZE des SOUCAZE -General Manager of Pic du Midi The core of the IDA DSR must be a public or a private land protected for scientific, natural, educational, cultural, heritage and/or public enjoyment mission (IDA, DSR Designation Guidelines, May, 2013) A. Sites of interest and heritage sites within the RICE/IDSR area In order to comply with the IDA DSR designation guidelines, what we propose as the RICE/IDSR core zone covers an area within which are found numerous major sites of international renown.

▲

  Stars Trail over Pic du Midi Observatory (Credit : Paul Compère)

  du Midi Observatory : A starship, emblem of the RICE/IDSR Within the meaning of French law, listed sites are places of exceptional value which justifies protection on a national level. The goal is to preserve the characteristics of the site protecting it from any attempt to breach the spirit of the place.The Pic du Midi Observatory is situated within a listed site since 2003. The site is listed for the beauty of landscape.When we approach the Pyrenees, from the plain, the Pic du Midi attracts our attention. Throughout history, this summit has captivated minds. The Pic du Midi de Bigorre stands at 2,877m high. This site, which is unique in Europe, is accessible to everyone, all year long. It is at once a great tourist site and a scientist's haven.The Pic du Midi and a part of its observatory have been open to the public since 2000. Every year, the Pic du Midi welcomes over 135,000 visitors.The visit of the Pic du Midi begins with a fabulous and impressive rise with cable car. The departure of the cable car is located in La Mongie ski resort at 1,800 m high and achieves the summit at 2,877 m high in 15 minutes. (Credits : Nathalie Strippe, Nicolas Bourgeois, Pic du Midi)

(

  Credits : Nathalie Strippe, Sylvain Marmer, Paul Compère, Pic du Midi) -30 -(Credits : Romain Mourier) ▼Pic du Midi PPic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A1.1. A Brief history of Pic du Midi Observatory (source : E. Davoust, A hundred years of science at the Pic du Midi Observatory, 1997)

  politicians and scientists lobbied by Nansouty, the State accepted the donation; the establishment became a National Observatory supervised by the Central Bureau of Meteorology in Paris. The built of Baillaud dome and the new residential buildings in the early 20 th century In 1906-1907, Benjamin Baillaud built the first dome at the summit and installed a telescope of 50 cm in diameter. It was one of the largest in the world at the time. With this telescope, in 1909, Baillaud resulted to deny the existence of canals on Mars that Percival Lowell thought had observed. This observation steered the observatory at the cutting edge of research in astronomy. Subsequently, the first premises were greatly completed: new terraces, new residential buildings. During the summer 1930, Bernard Lyot made the first test of his coronagraph at Pic du Midi observatory. 5 years later, thanks to its solar coronagraph, with the american astronomer W.O. Roberts, Bernard Lyot records the movements of the solar prominences using a film camera. His film is called "Flames of the Sun". Bernard Lyot entered the Academy of Sciences in March 1939. Bernard Lyot an his solar coronagraph at Pic du Midi Observatory in 1939 ► -31 -▲Nansouty and Vaussenat at the summit of Pic du Midi PPic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A second telescope of 60 cm in diameter was installed after the second world war. His story is worth telling. Before being installed at the Pic du Midi, the T60 was owned by an amateur astronomer named Gentili di Giuseppe. The Gentili family was of Jewish origin. During the second world war, she had to leave the city of Paris occupied by the Nazis. Marcel, the son of Gentili family, fled to the Pic du Midi observatory in 1942. Later, in 1946, in recognition of the years of exile at the Pic du Midi, Marcel Gentili donated his telescope and its dome at the observatory. The electricity reaches the summit in 1949. Previously, electrical equipment were powered by a battery pack and a generator. The first cable car used to transport personnel was installed in 1952. It allows to reach the summit in any season. A Spectrograph was installed in 1958. Three important steps in the history of the Pic du Midi observatory. The construction of the cable car, the construction of inter-ministerial building and the construction of the Bernard Lyot telescope.

(

  Credits : Pic du Midi) ▲ At f oreground The Gentili dome in 1950 PPic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A1.2. The Pic du Midi Observatory today (source : R. Cabanac, Ph. Mathias, Observatoire Midi-Pyrénées, 2013)The Pic du Midi has gained worldwide fame from its remarkable astronomical achievements: mapping planetary surfaces; determining the rotation period of Venus; preparing NASA's Apollo lunar missions.In astronomy, five main instruments equip the observatory :-The Bernard Lyot Telescope(TBL) With a mirror of 2 m in diameter, the Bernard Lyot telescope is the most important instrument in the observatory. It was constructed at the Pic du Midi summit between 1974 and 1981.

▲Jean

  Rösch Telescope (Credits : Nathalie Strippe) -33 -▲The Bernard Ly ot Telescope (Credits : OMP) The T1M (Credits : OMP) ▲ PPic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________

▼

  Differents views of Pic du Midi Observatory (Credits : Paul Compère) -34 -▲The CLIMSO dome and the control room ► (Credits : Nathalie Strippe, Bruno Charlier) Ciel et Espace -2012) 3-D plan of Pic du Midi observatory -35-Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A1 -Some pictures taken with T1M telescope at Pic du Midi Observatory Inside the T1M Dome ► ▼ Comparison of images taken by Hubble and the T1M -36 -▲ T1M Dome Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A2 -Pyrénées National Park : one of the jewels of the RICE/IDSR core zone (Source : Parcs nationaux de France)

  Map A2.1 -Location of Pyrénées National Park (Credits : Parcs nationaux de France) The Pyrénées National Park is the third National Park created in France in 1967. It covers six valleys from the Vallée d'Aspe in the West to the Vallée d'Aure in the East. The core zone of the park covers a mountainous zone which climbs from 1,060 m to 3,298 m at the summit of the Pic du Vignemale, the highest peak in the French Pyrenees.

  The RICE/IDSR project and the IDA label will allow the Pyrenees National Park to be the first French national park to protect the night sky and the natural nocturnal environment. The Milky Way in the core zones of Pyrénées National Park and Pic du Midi RICE/IDSR (Credits : Nicolas Bourgeois, Pic du Midi) -38 -Map A2.2 -Location of Py rénées National Park relativ e to Pic du Midi RICE/IDSR Core and Buf f er Zone (Credits : Parc national des Py rénées) Py rénées National ParkCore Zone Py rénées National ParkCore Zone Py rénées National ParkCore Zone Ordesa National Park (Spain) RICE/IDSRBuf f er Zone Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A3 -Néouvielle National Nature Reserve (source : Hautes-Pyrénées Tourisme Environnement) The Néouvielle National Nature Reserve protects the massif which surrounds the Pic du Néouvielle (3,091 m). The Néouvielle Reserve is a unique natural mountain space. The richness of the flora and fauna, together with the many lakes and sublime scenery, have made the Néouvielle a subject for detailed study and attention. Created in 1936, the Néouvielle Nature Reserve is one of the earliest established in France.

  ▼Nocturnal sceneries in Néouvielle National Nature Reserve -39 -(Credits : Lionel Ruhier) (Credits : Maxime Dav iron) ▲Centenary Moutain Pine (Credit : HPTE) ▲Tipical Néouv ielle Landscape (Credit : HPTE) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A4 -Pyrénées-Mont Perdu (Gavarnie) UNESCO World Heritage Site (Source : UNESCO/CLT/WHC) Pyrénées-Mont Perdu is a transboundary site registered as a UNESCO World Heritage Site since 1997. This entry was made on the basis of the area's natural features and cultural values.

  Herd of sheep in Gavarnie (Credits : Louis Dollo) ► The rise of Orion in winter sky in the Gavarnie Cirque (Credits : Bruno Charlier) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A5 -« Chemins de St-Jacques en France » UNESCO World Heritage Site and the religious buildings which mark it route (Source : UNESCO) Since medieval times, thousands of pilgrims from all over Europe have crossed the Pyrenees in order to reach St James the apostle's tomb which lies in Santiago de Compostela in Spain, in the Galicia province. It is for this reason that since 1998, four religious buildings located in the RICE/IDSR project area are part of the 70 French monuments which are listed as UNESCO World Heritage Sites. These religious buildings are included in the UNESCO list titled "Chemins de St-Jacques en France." This includes the parish church in Gavarnie, the Templars' Chapel in Aragnouet, the church of Saint-Laurent in Jézeau and the church of Cotdoussan (see map below).

  ▲Templar's Chapel in Aragnouet (Credits : Luminem) ▲ The Way of St-James in Gav arnie (Credits : Bruno Charlier) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ -43 -▲ The Milkly Way show the way to Compostella (Credits : Bruno Charlier) ▲ The tale of Charlemagne dream Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A6 -Aulon Regional Nature Reserve (source : Réserve naturelle régionale d'Aulon)

▲

  Male Chamois aka « Isard » in Py rénées mountains ▲Male Capercaillie (Credits : Rémi Laf f itte, RNR Aulon) ◄ The Milky way in Aulon Night Sky ▲ Pictures taken bef ore lighting conv ersions (see below) (Credits : Bruno Charlier) ◄Aulon Village (Credits : Castera) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A7 -The legendary route of « Tour de France » and the Tourmalet pass (aka « col du Tourmalet »)

  ▲The «Tour de France » race in Tourmalet Pass (Credits : ARPE) ▲ Poster of the f irst edition of the « Tourmalet Night Experience » (Credits : Pay s des Vallées des Gav es) ◄ The Giant of Tourmalet (Credit : L3v ) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ -46 -Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ A8 -Lourdes and the Marian city (Place of pilgrimage). An spiritual gateway to the Pic du Midi RICE/IDSR Located at the foothills of Pyrénées mountains, Lourdes is one the 3 major cities of the buffer zone of Pic du Midi RICE/IDSR. The city of Lourdes is famous for the Marian apparitions of Our Lady of Lourdes said to have occurred in 1858 to a young shepherdess Bernadette Soubirous. (Credit : Dominique Viet) Catholic pilgrimage center since the mid-19th century, the city of Lourdes welcomes every year 6 million pilgrims and visitors from around the world with approximately 60,000 sick and disabled. This is the third Catholic pilgrimage place in attendance after the Vatican and the Basilica of Our Lady of Guadalupe in Mexico City. When, at night, you see the glow of thousands of candles carried by the pilgrims, you know that the stars are not very far away. You just have to look to the sky in the direction of the Pic du Midi to see them.

▲

  A star trails, the candles mark the way of the pilgrims (Credit : Pierre Vincent) -47 -Pic du Midi RICE/IDSR Application

  Star Trails over Bernard Lyot Telescope ► (Credits : Romain Montaigut) The boundaries of the core zone proposed in this application were approved by the Steering Committee of the Pic du Midi RICE/IDSR Project in February 2012. It meets the IDA criteria in terms of the following: -the area covered by core and buffer zones, -the quality of the night sky (see Criteria C) -accessibility to the public (see below Criteria B4) -the presence of sites of natural, cultural and scientific interest (see Criteria A) 1. In 2009, the initial core zone boundary which was proposed, only encompass the Pic du Midi Observatory. 2. A first extension of core zone boundary which was proposed in June 2010, only encompassing the Pic du Midi de Bigorre. This extension allowed us to correct the original outline and join together with the boundaries of two sites already listed by the French State : Pic du Midi and its surroundings and Bastan. second extension of the boundary was proposed in July 2010. It extended the core zone to the south allowing us to encompass part of the Pyrenees National Park, the Néouvielle National Nature Reserve and the Cirque de Gavarnie which is listed as a UNESCO World Heritage site. This extension also allow to stretch the boundary of the RICE/IDSR core zone all the way to the French-Spanish border. In the near future, this will allow us to consider the creation of an RICE/IDSR project which crosses the Spanish border and include Ordesa National Park in Spain. 4. The third extension stretch the core zone to the west. It was proposed in September 2011. This is the result of our partnership with the Pyrénées National Park. 5. The fourth extension allow to stretch the core zone to the east. It was proposed in December 2011. This allowed us to include two natural sites which were listed by the french state : Rioumajou and Louron 6. the last and final extension of Pic du Midi RICE/IDSR core zone boundaries was made in may 2013 and includes Aulon Regional Nature Reserve. For each development stage of the RICE/IDSR core zone boundaries, we took several important factors into account : the IDA criteria, the ongoing partnerships and the French Grenelle Environmental Acts 1 & 2 (see below).Now, the core zone covers have an area of 612 square kilometers (km²)..

  this part, the boundaries of the RICE/IDSR core zone encompass the national listed site of Bastan 4. In this part, the boundaries of the RICE/IDSR core zone encompass the national listed site of Pic du Midi 5. In this part, the boundaries of the RICE/IDSR core zone encompass the national listed site of Oule-Pichaley e this part, the boundaries of the RICE/IDSR core zone encompass Aulon Regional Nature Reserv e 8. In this part, the boundaries of the RICE/IDSR core zone encompass national listed site of Haute v allée du Louron core zone boundaries are drawn in compliance with the french law Grenelle 2

(

  Photo Caption: (L to R) Mr. Lory Waks, Project Manager, light pollution, electromagnetic and acoustic wav es building; Pascal Valentin, Head of Mission, noise and phy sical agent; Ms. Diane Szy nkier, Technical Adv isor technological risks, nuclear saf ety, waste, env ironmental health and green industries; Anne-Marie Ducroux, president of French light pollution adv ocacy group l'Association nationale de Protection du Ciel et de l'Env ironnement Nocturnes; Bob Parks, Executiv e Director International Dark-Sky Association (Credits IDA)

▲

  Sunrise and Sunset ▼ at Pic du Midi Observatory with "sea of clouds" -Pictures from Pic du Midi Webcam (Credits : Pic du Midi) -53 -◄ The light pollution blocked by the sea of clouds (Credits : Bruno Charlier)

(

  Credits : loubetaspy renees.com) ▲Ty pical Py renean barn in Garv arnie (Credits : v ppy r.f ree.f r) ◄ Barn under the stars (Credits : Bruno Charlier) Herd of sheep in Gav arnie ► (Credits : Louis Dollo) Pic du Midi RICE/IDSR Application Eligibility -Criteria A ___________________________________________________________________________________________________________________________ Table B4.2. Land uses and landscapes in RICE/IDSR Core and Buffer data : Union européenne -SOeS, CORINE Land Cover, 2006 -Data Processing : BC, 2013)Map B4.2. Land uses and landscapes in RICE/IDSR Core Buffer zone The peripheral area should be a minimum of 700 km² (270 mi2 or 173,000 acres) around the core (roughly equivalent to a 15 km/9.3 mile radius) OR an area sufficient to mitigate 80% of current and expected future light pollution threats. The actual area of the peripheral, or buffer zone, may be reduced or increased as needed on a case-by-case basis by the Dark Sky Places Committee (DSPC) to ensure future protection of the IDA DSR.-(IDA, DSR Designation Guidelines,May, 2013) 

  zone governance For the Pic du Midi RICE/IDSR buffer zone governance, we have taken as example the organization of Mont-Mégantic IDSR. The buffer zone is subdivided into three territorial entities (Pays des Vallées des Gaves, Communauté de communes de Haute Bigorre, Pays des Nestes). Each territorial entity formed its own « Commission Ciel étoilé » (Starry Sky Commission). Each commission includes at least one local elected and one technician. They are the reference persons for the RICE/IDSR.

▲The

  Ref uge of Oulettes under the Mliky Way (Credits : Nicolas Bourgeois) ▲ A group of tourists has spent the night to stargaze at Pic du Midi Observ atory and wait f or the sunrise (Credits : Bruno Charlier) ▲ Star party at Pic du Midi Observ atory (Credits : Camille Espigat) Pic du Midi RICE/IDSR Application Eligibility -Criteria D ___________________________________________________________________________________________________________________________ D2. Stargazing activities in Pic du Midi RICE/IDSR core and buffer zone : some examples Several stargazing actitivies are already organized in the core and buffer zones. Some star parties have met hundreds of people as in summer 2010 for the national event « La nuit des étoiles » (Night of Stars). For the 20th edition of the "Night of Stars", amateur astronomers of the Astro Club Lourdais have broken the national attendance record (1,200 people) for a star party.

  Star party in Hautacam (Credits : Astro-Club du Hautacam) (Credits : Pic du Midi) Stargazing activ ities at Migouélou (Credits :Thierry Jouv e -La Dépêche) Map D1.1. Pic du Midi RICE/IDSR Public Access to the Core zone SPAIN Base map : Blay Foldex : www.blayfoldex.com -Prod. B. Charlier 2013 -64-Map D1.2. Pic du Midi RICE/IDSR Public Access to the Core zone : Tourist Attendance survey (summer 2011)

(

  Base map : Blay Foldex : www.blayfoldex.com -Prod. B. Charlier 2013 96,141 visits 1,034/day -65-Map D1.3. Pic du Midi RICE/IDSR Public Access to the Core zone : mountain refuges attendance -Number of overnight stays (summer 2011) attendance survey conducted during the summer, 2011 (from June 15 to September 15) : For each site, we indicate the name and the number of overnight staysPic du Midi RICE/IDSR Application Eligibility -Criteria E ___________________________________________________________________________________________________________________________ Criteria E : The park must provide an exceptional dark sky resource, relative to the communities and cities that surround it. Core night sky quality must fit in one of the three tier qualifications Gold, Silver, or Bronze. (IDA, DSR Designation Guidelines, May, 2013) The quality of the starry sky in Pic du Midi RICE/IDSR area was evaluated by the members of Pic du Midi IDSR project team with partnership of the : -guards of mountain refuge -national park rangers -members of amateur astronomer associations -tourists visiting Pic du Midi Observatory The first campaign of sky brightness measurements was launched in summer 2012. More than 600 readings were made in IDSR core zone. This measurements were made according with methods and tools of Night sky survey described in IDA website (http://www.darksky.org/night-sky-conservation/269). E1. Proposed Pic du Midi RICE/IDSR : a exceptional dark sky ressource in Europe In 2001, Pr Pierantonio CINZANO, Fabio FALCHI and Christopher D.ELVIDGE published the first world atlas of artificial light in the night sky (The first world atlas of the artificial night sky brightness). For European Union countries, they made the following observations (information for the period 1996-1997):

  As shown in maps below, France has not escaped this light pollution, especially in the most urbanised parts, near large cities. Situated in the mountains, in an area of low population density; however near large urban communities, the Pic du Midi RICE/IDSR area is one of the very few parts of Europe which remains relatively untouched by light pollution. So, the proposed Pic du Midi RICE/IDSR area is truely an exceptional dark sky ressource in Europe. -67 -▲ Increase of light pollution in Europe between 1992 and 2010 (Credits : DMSP) 1992 2010 Pic du Midi RICE/IDSR Application Eligibility -Criteria E ___________________________________________________________________________________________________________________________ Maps E1.1 to E1.5 show extracts of the work of Pr Pierantonio CINZANO's team.

  Photo caption : (Credits : Nicolas Bourgeois)A beautiful starry sky threatened by light pollution. In the northern horizon by the french cities and in the southern horizon by spanish cities.

  Nicolas Bourgeois)The level of light pollution in Pic du Midi RICE/IDSR area

  Other sites will be equipped in the future (2) For more details about this project : http://www.imcce.fr/fripon/ (3) Live image : http://www.picdumidi.com/web/fr/12-webcam.php (webcam nocturne) IDSR Core and Buffer Zones -77-

  E2.5. Starry Sky Quality measurements in and near Pic du Midi RICE/IDSR Core zone :In all over, more than 600 readings were taken in assessing the quality of starry sky in Pic du Midi RICE/IDSR area. The readings taken in core zone are compliant with the eligibility criteria. In the core zone all readings (max value) are higher than 21 mag/arcsec². For the entire core zone the mean value is 21.31 mag/arcsec². The darkest readings (22,04) in core zone was recorded in Néouvielle National Nature Reserve (Refuge du Bastan -site number 12). An other one (22,27) was recorded in the buffer zone at the boundary of the core zone (Auberge du Mailletsite number 22). This second site is accessible by car. In Pyrénées National Park, the readings reach 21,92 (site number 19) or 21,84 (site number 4).Pic du Midi RICE/IDSR core zone would appears to have starry skies levels comparable to others areas recognized by the IDA in a similar geographical context (Mont-Mégantic, Exmoor, Brecon Beacons). However a full array of visible sky phenomena can be viewed in Pic du Midi RICE/IDSRSR area (see below part E2.7).

  Figure E2.4 : "Gardien des étoiles" bag content :

  of visible sky phenomena can be viewed-e.g. Aurora, airglow, Milky Way, zodiacal light, and faint meteors. YES : As shown in the photos below, the full array of visible sky phenomena can be viewed in the Pic du Midi RICE/IDSR core zone. Several of the more sublime features of starry sky are visible even the more subtle or diffuse : Milky way, airglow, zodiacal light, faint meteors and the famous Green Ray. 1. Milky Way ► The view of Milky Way in a dark sky is one of the more impressive features of the RICE/IDSR. 2. Airglow over Pic du Midi Observatory ▼ : (Credits : Romain Montaigut) (Credits : Hugo Steewey) -86 -Mosaic of Milky Way taken at the Pic du Midi Summit ► (Credits : Valérie Desnoux) Pic du Midi RICE/IDSR Application Eligibility -Criteria E ___________________________________________________________________________________________________________________________ 3. Zodiacal light ▼ : 4. Meteors ▼► -87 -▲ (Credits : Jean-Luc Dauvergne) (Credits : Jean-Luc Dauvergne) ▲ (Credits : Patrick Lécureuil) ◄ The zodiacal light in the lens of FRIPON All Sky Camera (Credits : François Colas) ▲ Meteor caught on FRIPON All Sky Camera (Credits : François Colas) Pic du Midi RICE/IDSR Application Eligibility -Criteria E ___________________________________________________________________________________________________________________________ -88 -The zodiacal light over Pic du Midi Observatory This photo has been taken in september 2013 by Sébastien Giguère (Mont-Mégantic IDSR and ASTROlab Corporation). (Credits : Sébastien Giguère) Pic du Midi RICE/IDSR Application Eligibility -Criteria E ___________________________________________________________________________________________________________________________ 5. Green Ray ▼

  In several spot of Pic du Midi RICE/IDSR, the SQM readings exceed 21.75 and sometimes 22 mag/arcsec². Map E2.7.2. Darkest readings in and near Pic du Midi RICE/IDSR Core zone (only max SQM value > 21.75) ▼ T1M telescop around polar axis (Credits : François Colas)

-

  The power produced by one bright spot has decreased by 35 %.However…-The number of bright spots has increased by 30%.-The average duration of lighting has increased by 25% -Lighting consumption in communal budgets has increased by 42%. Ligthts of Paris since 1979 (c:Andreas Haenel)

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  Outreach for the «Gardien des Etoiles» Star Guards in 2013 (Credits: Bruno Charlier) Outreach in Paris for the event «Rencontres du ciel et de l'espace» (Credits: Bruno Charlier) IDSR by the project managers: the Mixed Union representing the Gaves Valleys (le Syndicat Mixte du Pays des Vallées des Gaves), the Haute-Bigorre Shared Community (la Communauté de Commune de Haute-Bigorre) and the Mixed Union representing the Pays des Nestes (le Syndicat Mixte du Pays des Nestes)

  --104 -Visio-conference with Johanne Roby in 2012 Credits: Bruno Charlier)The IDSR project explained in the cinema of Argelès-Gazost after the diffusion of the movie City Dark in 2012.Outreach to explain the light to publics and elected in 2012.

A2

  Development and use of management tools for the Starry Sky Programme Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  Left to right: Alain Beaudou, Régional Director of EDF (Nation power company); Michel Pélieu, Président of Hautes-Pyrénées General Council; François Fortassin, Sénator; Jacques Brune, President of HPTE and Vice President of Pic du Midi; Nicolas Bourgeois, Project Manager of Pic du Midi RICE/IDSR.

  This position causes the SDE 65 to take light pollution and the nocturnal environment into account by integrating new approaches to the lighting service: -financial support of €30,000 ($40,000) to meet the operating costs of the Pic du Midi IDSR. -research and development of technologies in accordance with the IDSR requirements. -participation in the Pic du Midi IDSR GTE. -raising awareness in involved towns. -development and implementation of lighting expertise in relation to the protection of the night sky. -managing research grants to encourage and accelerate the conversion of lighting. -respect for and enforcement of the Dark Sky Programme. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  As a leading producer and supplier of electricity in France and around the world, EDF has been given a new mission: to act on the issue of saving energy and thus support initiatives offering a set of answers and/or solutions to this topic.One of the main themes of the Pic du Midi IDSR and its Dark Sky Programme is saving energy in respect of lighting. EDF's support was therefore offered, as expected, and the terms of the agreement of 4 June 2012 formalise the importance of its role in the Reserve:In 2013, EDF further increased its participation in the project by adding additional funds to those already dedicated to our operating costs, this in order to finance part of the SENTINEL network: t h e o p e r a t i o n o f a u t o m a t e d measurement of the quality of the night sky within the Pic du Midi IDSR.Thus, the presence of EDF in the IDSR project is essential to the strengthening and legitimising of the Dark Sky Programme, and in turn means the Programme receives significant media weight, very useful in spreading messages and the image of the future Reserve.-financial support of €30,000 ($40,000) to meet the operating costs of the Pic du Midi IDSR. -EDF's participation in the GTE so that we might integrate into our Dark Sky Programme their expertise in saving energy in respect of lighting.-media support through distribution of IDSR communication tools during events organised by EDF.-raising awareness in the towns with an interest in the Pic du Midi IDSR in terms of saving enegy.Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  -communication and environmental education: supporting Pic du Midi IDSR outreach programmes; integrating a light pollution component into the outreach programmes; providing use of the Maisons du Parc National in the valleys to organise IDSR events and similar.. -protection of the nocturnal environment and scientific cooperation: participation and support for the actions of the Pic du Midi IDSR; research and development on the concept of "black infastructure"; setting up a nocturnal environment observatory; supporting development of participatory approaches (Noé Conservation, Nature Look-outs and so on..). -lighting conversion: financial support for the proposed lighting diagnostic (one of the central themes of the Dark Sky Programme); lighting improvement projects which are in accordance with the Dark Sky Programme. -tourism development: development of tourism products on the topic of returning to the night and the stars in the Pyrenees National Park. -lighting regulations: integrating recommendations from the lighting guide in the regulation of the membership area and the centre of the Pyrenees National Park. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

- - 112 -

 112 Eric Sourp, Scientific Manager of the Pyrénées national parc, presentation during Le Retour à la Nuit et aux Etoiles. Day of the Night, the Pyrénées national park present the night environment for the Retour à la Nuit et aux Etoiles.

  Lannemezan and ESL agreement for the Starry Sky Programme. Debate on Energic Transition, avril 2013, organised by Lannemezan. The Pic du Midi RICE/ISDR was one of the thematique of this debate.

  --116 -Support of Pays des Vallées des Gaves. «Vallées des Gaves» statute project. Communauté de communes de Hautes-Bigorre (The Community of the Haute-Bigorre Communes): « (…)In october 2012, we included in the perimeter of the RICE Pic du Midi/IDSR project, which helped to finalize the boundaries of the buffer zone. Support this project is a logical step for us because it fits perfectly in line with the adventure of the Pic du Midi. The territory of the « CCHB » includes most municipalities involved in the rescue of the Pic in the 2000s and which still today act to preserve its existence.(…) ». The «Pays des Nestes» :

  --117 -Support of Community of the Haute-Bigorre communes Support of the «Pays des Nestes»

  the environment and the night sky of the Pic du Midi» The charter was signed by elected officials the 6 september 2013 A3.2.3 The first formal commitment to an area of remote location, «Grand Tarbes». Since January 2013, the Urban Community of «Grand Tarbes» (15 towns) has been reinforcing the progress of the Dark Sky Project by publicising its desire to be the first area of the Pic du Midi IDSR Remote Action Programme. This desire was quickly transformed into concrete action by integrating the Energy Climate Plan for the area of Greater Tarbes, and by supporting the Pic du Midi IDSR and implementing recommendations from the lighting guide. The implementation of the Energy Climate Plan is done through a set of Project Outlines which are to be validated and committed in November 2013 by the Community Council. The following extract shows the part played by the Pic du Midi IDSR in these Project Outlines and the issue it represents for the future sustainable development of Greater Tarbes. "Action 13 : Committing in favour of the Pic du Midi International Dark Sky Reserve (...) Description of action : -committing to respect the technical recommendations as defined by the "IDSR", strengthening the fight against light pollution. -helping the diffusion of IDSR principles to the general public by creating outreach events to raise awareness: conferences, expositions, technical councils... -committing in favour of the IDSR, which will allow the area of Greater Tarbes to use the tools developed by the GTE (..

  --120 -Award of grants by ADEME. For the year 2013, a total of 876 000€ (1,170,005 US$) was raised in funds thanks to the Pic du Midi RICE/IDSR project. A5 Improvement of lighting and promotion of actions and outcomes : example of the village of Aulon. This section presents the aim of the Dark Sky Programme through the example of a concrete case: improving the lighting of the village Aulon and trying out the "Light Footprint" operation. The "Light Footprint" operation gave us the opportunity to realise two complementary objectives of the Dark Sky Programme on a local level: the R & D (research and development) and the lighting diagnosis. It has allowed us to measure the results of the application of our lighting guide.

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  -AFTER LIGHTING IMPROVEMENTS in Aulon-status of the new lighting based on the Pic du Midi lighting guide.-repetition of the photographic and SQM measurement protocols.-photographic and SQM data modelling.The "Light Footprint" operation is an ideal opportunity to obtain an overview before and after lighting improvements have been made and i n d e e d t o m e a s u r e t h e consequences of the Dark Sky lighting.Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

- - 130 -

 130 Light in false color : before and after the lighting improvement of Aulon (Credits: Michel Bonavitacola).A6. 6th September 2013 : Officialisation of the Dark Sky Programme, the final stage in the Pic du Midi IDSR project.The aim of this event was to conclude the IDSR project by formalising the Dark Sky Programme, the work done by the GTE and the results obtained from the example of Aulon.For the occasion, the Pic du Midi and SDE 65 brought all the IDSR elected officials together. It was an opportunity for them to sign the charter presented in section A 3.2 and distribute the Dark Sky Programme management tools.The meeting was chaired by the most senior political figures of the department, who offered their support and commitment to the Pic du Midi IDSR project. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A -

  --131 -1: Henry D'Abzac, Hates-Pyrénées Prefect, State Representative. 2: François Fortassin, Senator. 3: Michel Pélieu, President of Council General.

  Abbreviations used in the leaflets: Lighting level: -NA: not applicable Adapted sources: -SHP: Sodium Haute Pression (High Pressure Sodium) -PMC: Philips Master Cosmowhite -IM: Iodure Métallique (Metal Iodide) -LED: Diode Electro Luminescente (Light-Emitting Diode) IRC Quality: IRC: Indice de Rendu des Couleurs (Colour-Rendering Index)"

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement Aii to Aiv -

  B/C The core zone of Pic du Midi RICE/IDSR, permanent lighting nonexistent and regulated Three characteristic features of the core zone of the Pic du Midi RICE/IDSR can answer the minimum requirements B and C and to say that 100% of the lighting in this zone are standards or regulated. B/C1 Lack of housing and permanent lighting in the core zone

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement B/C -138 -Refuge of Espuguettes (Credits: Nicolas Bourgeois) Barns in winter (Credits: Nicolas Bourgeois) B/C2 The particular case of the Pic du Midi Observatory

  Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement B/C -139 -Pic du Midi and the lights of lowlands (Credits: Nicolas Bourgeois) A night on the Pic du Midi (Credits: Nicolas Bourgeois) B/C3 The lighting Guide of Pic du Midi IDSR, formal regulatory base in the core zone of the Pyrenees national park In August 2013, a decree was issued by the Director of the National Park of the Pyrenees on artificial lighting in the heart of the Park. Here is an extract of the Decree of 29 August 2013: "Article 1 "The use of long range lights, installed on vehicles and equipment authorized for circulation by Mr. Director of the National Park in the heart of the Pyrenees national park is prohibited. Article 2 All exterior lighting of buildings must meet the following conditions in the heart of the Pyrenees national park, according to the "significant environmental constraints" of Lighting Guide of Pic du Midi IDSR: -bright to use unsafe sources are turned on only when necessary (...). Article 6 This order is subject to judicial review before the Administrative Court of Pau in a time of two months of its publication in the collection of administrative acts of the Pyrenees National Park and its display at the headquarters of the National Park Pyrenees. " This extract demonstrates the status of basic local regulations that acquired the Lighting Guide of Pic du Midi IDSR Pic and concluded our response to criteria B and C showing the strengthening of the regulation on the core zone of the National park. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement B/C -140 -Decree of 29 august 2013. Pic du Midi RICE/IDSR Application Minimum Requirements -Requirement D ___________________________________________________________________________________________________________________________

▲

  Nicolas Bourgeois testing the new SQM-L measurement protocol (June 2013) -Credit : Nicolas Bourgeois ▲ Prototy pe of Altazimuth SQM measurement sy stem dev eloped by Lea Salmon (Credits : Léa Salmon) Pic du Midi RICE/IDSR Application Minimum Requirements -Requirement D ___________________________________________________________________________________________________________________________

Nicolas

  Bourgeois and Bruno Charlier with Martin Aubé posing next the SAND-3A spectrometer installed on the roof of the Astrolab Center (Mont Mégantic National Park) ► D3. Installation of permanently night sky brightness monitoring system (NSBM)

  Some pictures of lightings improved in 2013 in the «Pays des Vallées des Gaves». Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement E -

- - 148 -

 148 Main street of Agos Vidalos. Full cut off lights, ceramic metal halide lamps with good spectral quality (less proportion of blue), 2800 °K; 10 lux. Main street of Ouzous. Full cut off lights; hight pressure sodium lamps; 2200 °K; 8 lux. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement E -

Full

  cut off lights; hight pressure sodium lamps; 2200 °K; 6 lux. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement E -

Full

  cut off lights; hight pressure sodium lamps; 2200 °K; 6 lux. E3. Total fixtures improved / scheduled into the Pic du Midi RICE/IDSR area in 2013 (see Map. E3) general schedule extra "IDSR grants", constantly updated.

  not replaced. Requirement F : Participating communities must have a program, either though education, economic incentives, permitting, or regulation, to encourage all new outdoor lighting fixtures to conform to the relevant regulation or guidelines for night sky friendly lighting. (IDA, DSR Designation Guidelines, May, 2013) Requirement G : The reserve's commitment to public education. (IDA, DSR Designation Guidelines, May, 2013) The headings are those of the IDA DSR Guidelines. F/G1. Le « Retour à la nuit et aux étoiles » (The comeback of night and stars) : first awareness program dedicated to Pic du Midi RICE/IDSR project This awareness program was launched in the fall of 2012 by the district of "Pays des vallées des Gaves" (89 municipalities).

  Pic du Midi RICE/IDSR : Before and After Lighting improvements -For more details please see LMP part (Credits : Bruno Charlier) -161 -Before lighting improvements After lighting improvements Pic du Midi RICE/IDSR Application Minimum Requirements -Requirements F/G ___________________________________________________________________________________________________________________________ F/G5. About Communication tools We developed several comunication tools designed to explain every aspect of Pic du Midi RICE/IDSR project. Some of them are specifically targeted to present the main issues and goals of project, others are specifically targeted to present the new guidelines for starry sky friendly lighting. For example, for the lasted document published in summer 2013 (Practical guide for Starry Sky lighting), we worked with a french illustrator (Anne-Cécile Boutard). It's a small but useful brochure clear and illustrated with beautiful drawings. The content of this guide is intended to be practically focused to assist users in establishing non-polluting and more efficient lighting in the RICE/IDSR context Cover of the Practical guide for Starry Sky lighting ► (Credits : Anne-Cécile Boutard) Distribution of the Practical Guide for Starry Sky Lighting and signature of the commitment letter (Credits : Bruno Charlier, Nicolas Bourgeois) Paris june 26 2013 I am writing this letter to give my strong support to the application for Pic du Midi Dark Sky Reserve (Réserve Internationale de Ciel étoilé du Pic du Midi) to the IDA status and Dark-Sky program.

I

  am in position to confirm their competence and strong will to engage succesfully in this project. What they have are already accomplished in this respect is speaking for itself. With best regards Hubert Reeves Directeur de Recherches au Centre National de la Recherche Scientifique -France Associate Professor Department of Physics University of Montreal -Canada Au coeur de la première réserve internationale de ciel étoilé Notre-Dame-des-Bois, 2013-09-15 International Dark-Sky Association Headquarters Scott Kardel, Managing Director 3223 North First Avenue Tucson, Arizona 85719 USA Objet : Support to the « Réserve Internationale de Ciel Étoilé du Pic du Midi de Bigorre» Dear President, Board of Directors members, and IDA-DSR designation Committee members, As director of Mont Megantic National Park and administrator of Corporation de l'ASTROLab, officially responsible for Mont Megantic International Dark Sky Reserve (MMIDSR), I hereby wish to express our full and complete support to the "Réserve Internationale de Ciel Étoilé du Pic du Midi de Bigorre" (Pic du Midi International Dark Sky Reserve) project.MMIDSR has been collaborating with the project creators since February 2010, sharing expertise we have developed in terms of dark sky preservation in a large inhabited territory where three major commonalities with the Pic du Midi de Bigorre area were identified, that is, the presence of: a world-class research astronomical observatory; an important astronomy interpretation center allowing education of thousands of visitors each year; and a national park dedicated to the preservation of natural heritage and starry skies (de la Terre aux étoiles/from Earth to the Stars). This collaboration has quickly allowed MMIDSR to open up new and very promising prospects, through innovative approaches put forward by Réserve Internationale de Ciel Étoilé du Pic du Midi (RICEPM) project managers in implementation of a dark star reserve in its home territory, elaboration of dark sky friendly lighting standards, conversion of existing lighting fixtures and measurement of the dark sky quality.

O

  Mont-Mégantic / ASTROLab du Mont-Mégantic / Réserve internationale de ciel étoilé du Mont-Mégantic 189, route du Parc, Notre-Dame-des-Bois, (Québec) J0B 2E0 (819) 888-2941, poste 225 pierre.goulet@sepaq.com www.sepaq.comwww.astrolab.qc.cawww.ricemm.org cc Bruno Charlier, Scientific Manager of Pic du Midi International Dark Sky Reserve project -173 -educational, scientific, cultural, health and recreational importance of preserving access to an unpolluted night sky for all humankind. further resolves that 1. Protection of the astronomical quality of areas suitable for scientific observation of the Universe should be taken into account when developing and evaluating national and international scientific and environmental policies, with due regard to local cultural and natural values." The hard work required to earn an IDA Dark Sky Reserve designation serves as an exemplar for the response of IAU members to the inspiring charge of the Resolution. Expanding the worldwide coverage of Dark Sky Reserves is a valuable component of preservation of the dark night sky, as a critical resource for astronomers and a heritage for the public. The application for this designation and distinction for the area around the Observatoire du Pic du Midi has the unqualified endorsement of IAU Commission 50. b s e r v a t o i r e d e s S c i e n c e s d e l ' U n i v e r s e t d e l a P l a n è t e M i d i -P y r é n é e s Rémi Cabanac Director Télescope Bernard Lyot Observatoire Midi-Pyrénées 57 Av. d'Azereix, 65000 Tarbes 05 62 56 60 42 remi.cabanac@obs-mip.fr To the Director and Board of the International Dark-sky Association Date: 13 june 2013 Madam, Sir, As science director of the 2-m Telescope Bernard Lyot (Université de Toulouse, CNRS, Pic du midi), It is with a sense of urgency and heartfelt pleasure that I write this letter in support of the International Dark Sky Reserve around Pic du midi.

  to the project « Pic du Midi Dark Sky Reserve »

-

  François COLAS Directeur de Recherche CNRS, Président de l'association PIRENE, PI, Station de Planétologie des Pyrénées Membre de l'ANPCEN Membre de l'IDA Membre de la commission 50 de l'IAU Idron, the 2th of July 2013 Dear President, Dear IDA Members, I am writing this letter to give my strong support to the application for Pic du Midi Dark Sky Reserve (Réserve Internationale du Ciel étoilé du Pic du Midi) according to IDA status and Dark-Sky program. The "Société d'Astronomie des Pyrénées Occidentales" (SAPO) regroups 110 members. It proposes to the public of the region of Pau (door of Pyrenees) conferences, stars parties, initiations to astronomy, astrophysics, astrophotography… The SAPO has two observatories close to Pau; several of its members participate to the Astroclub of Hautacam which soon will offer them better conditions of observations close to the famous site of the Pic du Midi Observatory. So, the SAPO is very interested by the project of "Réserve Internationale du Ciel étoilé du Pic du Midi" which will warrant excellent observations under dark sky to its members. Convention de parrainnage Régie du Pic du Midi -EDF -Convention de partenariat Régie du Pic du Midi -Syndicat Départemental d'Electricité des Hautes-Pyrénées -Arrêté du 29/08/2013 -Parc national des Pyrénées -Engagement de la Communauté d'Agglomération du Grand Tarbes à l'acceptation des principes de la RICE du Pic du Midi -Projet de Fiche Action du Plan Climat Energie Territoire du Grand Tarbes -Délibération de la Mairie de Lannemezan -Documents Subvention ADEME -Calendrier des projets d'amélioration des éclairages en « Pays des Vallées des Gaves » -Carte de la programmation des projets d'amélioration des éclairages de la ville de Lourdes -Exemple de fiche de suivi de projet d'amélioration des éclairages du projet d'éclairage: ! -utilisation des cartes réalisées par le SDE ! -utilisation des vues satellites disponibles sur Google Map (matérialiser ! les voies ou la zone concernée et les points lumineux)

  gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement) Autres système de gestion (détecteur de mouvement)

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Table 3 .4. Population

 3 

	Population density (inhab/km²) :		
	More than 115		
	50-115		
	29-50		
	0 -29		
	Number	Number	Proportion of the total
	of inhabitants :	of municipalities :	number of municipalities :
	Less than 50	48	19%
	[50-100[	52	21%
	[100-200[	51	20%
	[200-300[	40	16%
	[300-400[	24	10%
	[400-500[	6	2,5%
	[500-1000[	16	6,5%
	[1000-5000[	11	4%
	More than 5000	3	1%
	Total :	251	100%
	Min :	11 inhabitants	
	Max.	14743 inhabitants (Lourdes)	
	Total of population	89482 inhabitants	
	Av. density of Population	29 inhab/km²	
		-14 -	

Table A .

 A List of major natural and cultural sites located in Core and Buffer zone of Pic du Midi RICE/IDSR

	-xx -	Level Natural and cultural protected sites : Status UNESCO World Heritage Site UNESCO World Heritage Site French State National Park French State National Nature Reserve 1 Site number (see table A) RICE/IDSR Core zone Buffer zone boundaries Site boundaries Park national Core zone Spanish border Legend :	Name Pyrénées -Mont Perdu Chemin de St-Jacques en France Parc national des Pyrénées Réserve naturelle du Néouvielle	Location number on map A 1 2,3,4,5 6 7	Located in IDSR area Core Buffer YES YES YES YES YES NO YES NO	Percentage of total IDSR aera * Core Buffer 10,5% 6% --55% -4% -RICE/IDSR Buffer zone	___________________________________________________________________________________________________________________________	Pic du Midi RICE/IDSR Application Criteria A Eligibility -
		French State	National Listed Site :	Pic du Midi	8	YES	NO	9%	-
				Bassin Bastan	9	YES	NO	9%	-
				Oule-Pichaleye	10	YES	NO	4%	-
				Bassin du gave de Cauterets	11	YES	YES	15%	-
				Cirque de Gavarnie	12	YES	YES	14%	-
				Rioumajou	13	YES	NO	10%	-
				Haute vallée du Louron	14	YES	NO	9%	-
		Régional Council	Régional Nature Reserve	Réserve naturelle d'Aulon	15	YES	NO	2%	-
				Réserve naturelle du Pibeste	16	NO	YES	-	2%
		Other Sites or places of interest :					
		Historical Route of Tour de France (Col du Tourmalet)	17	YES	YES	-	-
		Lourdes and the marian city (Place of pilgrimage)		18	NO	YES	-	-

Map A. Major natural and cultural sites located in Core and Buffer zone of Pic du Midi RICE/IDSR

Table B4 .

 B4 1 -Pic du Midi RICE/IDSR core zone hypsometry

Table C :

 C Pic du Midi RICE/IDSR Governance and Management

				Pic du Midi RICE/IDSR Application
				Eligibility -Criteria D
	___________________________________________________________________________________________________________________________
	Starry Sky			
	Commissions			
	Composition :			
	Minimum requirement :	1. local elected politician	1. local elected politician	1. local elected politician
		1. technician	1. technician	1. technician
		===================	===================	===================
	Additional requirement :			
		external experts	external experts	external experts
		with specific skills	with specific skills	with specific skills
	Goals of Commissions :			
		-represent each territorial entity before RICE/IDSR Management team
		-connect RICE/IDSR project to local development policies
		-co-management of RICE/IDSR	
	Fields of competencies :		
	1. Lighting improvement	-awareness, communication on light pollution (problems and solutions)
		-look for specific grants dedicated to lighting improvement
		-work with local lighting authorities to plan improvement works
		-insertion of RICE/IDSR lighting requirements	
		into town planning documents and local development policies
	2. Territorial	-development of astro-tourism projects	
	development strategies	-look for grants		
		-support R&D projects (new tourism products, new lighting technologies)
		-territorial marketing		
	3. Training,	-development of training strategies for technician and local elected
	awareness, communication	-implementation of awareness programs dedicated to various target audiences :
		children, pupils from schools, citizens, tourists	
		-organization of conferences, exhibitions, forums, cultural and artistic meetings
		with the participation of scientists, amateur astronomers, park rangers....
	Report			
		Annual report of activities designed to RICE/IDSR Management team.

This report will provide input into the annual report requested by IDA DSR committee.

-61 -Pic du Midi RICE/IDSR Management team

Table E2 .2 : Pic du Midi RICE/ IDSR Dark Sky Survey : Equipment

 E2 

	Pic du Midi RICE/IDSR Application
	Eligibility -Criteria E
	___________________________________________________________________________________________________________________________
	Pic du Midi RICE/IDSR Application
	Eligibility -Criteria E
	___________________________________________________________________________________________________________________________

Table E2 .5.1. Pic du Midi RICE/IDSR Starry Sky Survey

 E2 

							Pic du Midi RICE/IDSR Application
								Eligibility -Criteria E
	___________________________________________________________________________________________________________________________
	Site n°( 1)	Location (2)	Altitude (m)	RICE/IDSR Zone (3)	Measurement devices	SQM Measurement (mag/arcsec²) Number Min. Max. of readings value value	Mean value
	1	Pic du Midi	2,877m	C -Observatory	SQM-L	33	20,92	21,52	21,26
	2	Refuge de Campana de Cloutou	2,225m	C -RNN	SQM-L	57	20,13	21,54	21,21
	3	Refuge d'Estom	1,804m	C	SQM-L	24	20,68	21,49	21,16
	4	Refuge d'Ilhéou	1,988m	C	SQM-L	18	20,72	21,84	21,32
	5	Refuge de l'Oule	1,820m	C	SQM-L	24	20,72	21,3	21,1
	6	Refuge de la Glère	2,184m	C -RNN	SQM-L	30	20,66	21,5	21,15
	7	Refuge de La Soula	1,690m	C	SQM-L	21	20,65	21,55	21,17
	8	Refuge de Larribet	2,065m	C-PNP	SQM-L	51	21,37	21,72	21,55
	9	Refuge des Espuguettes	2,027m	C-PNP	SQM-L	36	20,31	21,43	21,16
	10	Refuge des Oulettes de Gaube	2,150m	C-PNP	SQM-L	24	21,24	21,41	21,32
	11	Refuge des Sarradets	2,587m	C-PNP	SQM-L	12	21,41	21,72	21,54
	12	Refuge du Bastan	2,250m	C-PNP	SQM-L	30	21,28	22,04	21,46
	13	Refuge du Clot	1,522m	C-PNP	SQM-L	30	20,59	21,56	21,18
	14	Refuge Wallon-Marcadau	1,865m	C-PNP	SQM-L	30	20,96	21,6	21,23
	15	Refuge de Barroude	2,377m	C-PNP	SQM-L	15	21,43	21,78	21,56
	16	Refuge d'Orédon	1,870m	C-RNR	SQM-L	33	19,63	21,43	20,98
	17	Cirque de Gavarnie	1,400m	C-PNP	SQM-L	15	21,4	21,6	21,5
	18	Barrage de Cap de Long	2,161m	C	SQM-L	3	21,2	21,34	21,28
	19	Hourquette de Monicot	2,460m	C-RNN	SQM-L	12	21,35	21,92	21,68
	20	Lac Aubert	2,150m	C-RNN	SQM-L	9	21,39	21,71	21,51
	21	Lac Aumar	2,203m	C-RNN	SQM-L	3	21,27	21,27	21,27
	22	Auberge du Maillet	1,837m	B	SQM-L	81	20,74	22,27	21,55
	23	Pouey Laou	2,200m	C-RNN	SQM-L	3	21,1	21,18	21,14
	24	Aulon	1,357 m	C-RNR	SQM-L	15	21,31	21,52	21,44
	25	Refuge de La Fruitière	1,371m	B	SQM-L	6	20,91	21,65	21,28
	26	Grange d'Holle	1,495m	B	SQM-L	21	19,73	21,77	21,17
	27	Col du Tourmalet	2,115m	C	SQM-L	28	21,26	21,31	21,27
	(1) (2) see Map E2.5.1							
	(3) Zone key :							
		C = RICE/IDSR core zone							
		C-RNN = RICE/IDSR Core zone and Néouvielle National Nature Reserve					
		C-PNP = RICE/IDSR Core zone and Pyrénées National Park					
		C-RNR = RICE/IDSR Core zone and Aulon Regional Nature Reserve					
		B = Buffer zone							

Table E2 .5.2. Pic du Midi RICE/IDSR Starry Sky Survey in differents parts of Core zone

 E2 Map E2.5. SQM-L readings in and near Pic du Midi RICE/IDSR core zone

	-xx -	Data from Starry sky Quality Survey conducted since summer, 2012. For each site, we indicate the name, SQM mean value and max readings ( see table E2.5.1 for full set of site numbers and SQM readings) Measuring point : Seasonal (Refuge) Itinerant Pic du Midi Observatory 8. Larribet Mean : 21,55 Max : 21,72 RICE/IDSR Core Zone 14. Wallon-Marcadau Mean : 21,23 Max : 21,6 10. Oulettes de Gaube Mean : 21,32 Max : 21,41      23. Pouey Laou Mean : 21,14 Max : 21,18 	4. Ilhéou Mean : 21,32 Max : 21,84 3. Estom Mean : 21,16 Max : 21,49 13. Clot 11. Sarradets Mean : 21,54 Max : 21,72 Mean : 21,18 Max : 21,56 4. Ilhéou Mean : 21,32 Max : 21,84    25. La Fruitière Mean : 21,28 Max : 21,65  26. Holle 9. Espuguettes Mean : 21,16 Max : 21,43 Mean : 21,15 6. La Glère Max : 21,5 17. Gavarnie Mean : 21,5 Max : 21,6  20. Lac Aubert Mean : 21,51 Max : 21,71 19. Hourquette de Monicot Mean : 21,68 Max : 21,92 Mean : 21,17 Max : 21,77 22. Maillet   Mean : 21,55 Max : 22,27 27. Col du Tourmalet Mean : 21,27 Max : 21,31 -80-	15. Barroude Mean : 21,56 Max : 21,78 1. Pic du Midi Mean : 21,26 Max : 21,52  	SPAIN 2. Campana de Cloutou Mean : 21,21 Max : 21,54 5. Oule Mean : 21,10 Max : 21,3   18. Cap de Long  Mean : 21,28 Max : 21,34 16. Orédon Mean : 20,98 Max : 21,43 12. Le Bastan 21. Lac Aumar Mean : 21,27 Max : 21,27 Average : 21,46 Max : 22,04 0	7. La Soula Mean : 21,17 Max : 21,55  Mean : 21,44 24. Aulon Max : 21,52	N 10 km	___________________________________________________________________________________________________________________________	Pic du Midi RICE/IDSR Application Criteria E Eligibility -
		Location :		SQM Measurement (mag/arcsec²)					
			Min.	Max.	Mean value			
			value	value					
		Pic du Midi Observatory	20,92	21,52	21,26				
		Pyrénées national Park	20,31	22,04	21,39				
		Néouvielle National Nature Reserve	20,13	21,92	21,33				
		Aulon Regional Nature Reserve	21,31	21,52	21,44				
		RICE/IDSR Core zone	19,63	22,27	21,31				

Base map : Blay Foldex : www.blayfoldex.com -Prod. B. Charlier 2013

  The requirement Ei request the conversion of 10 fixtures for 5000. The territory of the Pic du Midi RICE has 87 000 inhabitants. To validate the ratio of the requirement Ei, 175 light points must be improved in the Pic du Midi RICE/IDSR before filing the application.The requirement Eii request the conversion of 10% of the installed fixtures within the Reserve. The Reserve account 35,000 light points. To validate the ratio of the requirement Eii, 3500 light points must be improved and / or be scheduled on a calendar.

	N	W
	E E Improved lighting of Pic du Midi RICE/IDSR: datas for 2013	S
	Winter Sky in Gav arnie :	▲
	21,5 magarcsec²	Cirque de Gavarnie
	(Credits : Bruno Charlier)	
	All sky picture f rom	
	FRIPON camera at Pic du	
	Midi Observ atory ►	
	(Credits : François Colas)	

View of Aulon (Credits : Nicolas Guerin) -146 -

  Communities must have examples of conforming lightings installations relative the population they serve, both , roadway AND on different private sites (industries, stores, public services, etc.) :

	-	Minimum Requirements-Requirement E Requirement E : Pic du Midi RICE/IDSR Application
				Global cost	Number of projects	Number of fixtures
						concerned
		Pays des Vallées	300, 000 €	1 059 126 €	31	1 239
		des Gaves	(405 855 $)	(1 432 839 $)	
		SDE 65	576 000 €	933 070 €	45	1600
			(779 241 $)	(1 262 304 $)	

Main street of Geu. Full cut off lights; hight pressure sodium lamps; 2200 °K; 8 lux.

  E.2 Programs validated and scheduled for the SIVU, the ESL and Lourdes (more datas in annexes) Some pictures of lightings improved in 2013 in Lourdes:

				Pic du Midi RICE/IDSR Application
				Minimum Requirements-Requirement E
	-			
	Structure /	Global cost	Number of projects	Number of fixtures concerned
	collectivity			
	SIVU	25 000 €	3	38
		(33 821 $)		
	ESL Lannemezan	250 000 €	3	300
		(338 212 $)		
	Lourdes	811 000 €	X	1200

5% of total installed fixtures within the Reserve (outside of the Core) be retrofitted or brought into compliance with appropriate regulation or guideline.

  4377 fixtures improved or scheduled in 2013 in the Pic du Midi RICE/IDSR area.

	-	Minimum Requirements-Requirement E Approximately 12,Pic du Midi RICE/IDSR Application

-Informations quantitatives sur le matériel à installer

  

	Nombre de points lumineux à installer: 2.
	Nombre de système de gestion à l'armoire à installer:
	Autres systèmes de gestion:

Description technique du matériel remplacé et nouvellement installé 2.1 Tableaux pour les remplacements/amélioration de l'existant Amélioration des points lumineux existants Amélioration des points lumineux existants Amélioration des points lumineux existants Amélioration des points lumineux existants Amélioration des points lumineux existants Amélioration des points lumineux existants LUMINAIRES LUMINAIRES LUMINAIRES LUMINAIRES LUMINAIRES LUMINAIRES EXISTANT (par modèle) EXISTANT (par modèle) EXISTANT (par modèle) CONVERSION (par modèle) CONVERSION (par modèle) CONVERSION

  

					(par modèle)
	Modèle de(s) luminaire(s) Modèle de(s) luminaire(s)	Nombre de	Modèle du nouveau luminaire Modèle du nouveau luminaire	Nombre de
	remplacé(s) remplacé(s)		luminaires	utilisé pour ce remplacement utilisé pour ce remplacement	nouveau(x)
			remplacés pour		luminaire(s)
			ce modèle		pour ce
					remplacement
	? ?		?	? ?	?
			LAMPES LAMPES LAMPES LAMPES LAMPES LAMPES
	Modèle de lampe remplacé Modèle de lampe remplacé	Nombre de	Modèle de la nouvelle lampe Modèle de la nouvelle lampe	Nombre de
	pour ce(s) luminaire(s) pour ce(s) luminaire(s)	lampe(s)	utilisée pour ce remplacement utilisée pour ce remplacement	nouvelles
			remplacé(es) pour		lampes pour ce
			ce(s) luminaire(s)		remplacement
	? ? ? ?		? ? ? ? ?	? ?	? ? ? ? ?
				Puissance en Puissance en Puissance en	Efficacité Efficacité Efficacité
	Puissance	Efficacité		Watt de la Watt de la Watt de la	lumineuse de la lumineuse de la lumineuse de la
	en Watt de	lumineuse de la		lampe lampe lampe	lampe lampe lampe
	la lampe	lampe remplacée		nouvellement nouvellement nouvellement	nouvellement nouvellement nouvellement
	remplacée			installée installée installée	installée installée installée
	? ?	? ?		?	?
			APPAREILLAGE DU LUMINAIRE (BALLAST) APPAREILLAGE DU LUMINAIRE (BALLAST) APPAREILLAGE DU LUMINAIRE (BALLAST) APPAREILLAGE DU LUMINAIRE (BALLAST) APPAREILLAGE DU LUMINAIRE (BALLAST) APPAREILLAGE DU LUMINAIRE (BALLAST)
	Modèle de ballast remplacé Modèle de ballast remplacé	Nombre de	Modèle du nouveau ballast Modèle du nouveau ballast	Nombre de
	pour ce(s) luminaire(s) pour ce(s) luminaire(s)	ballast(s)	utilisé pour ce remplacement utilisé pour ce remplacement	nouveau(x)
			remplacé(s) pour		ballast(s) pour
			ces luminaire(s)		ce
					remplacement
	? ?		?	? ?	?

Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) Système de gestion à l'armoire (LUBIO, VARILUM...) EXISTANT (par modèle) EXISTANT (par modèle) EXISTANT (par modèle) EXISTANT (par modèle) CONVERSION (par modèle) CONVERSION (par modèle) CONVERSION (par modèle) CONVERSION (par modèle) Système de gestion remplacé

  

	Modèle remplacé	Nombre de Nombre de	Type de	Modèle de Modèle de	Nombre de
		systèmes de systèmes de	système de	système de système de	système de
		gestion gestion	gestion	gestion gestion	gestion
		remplacé(es) remplacé(es)	nouvellement	nouvellement nouvellement	nouvellement
			installé	installé installé	installé(es)
	?	? ?	? ?		?
	Nombre d'armoire(s) concerné(es) par le remplacement Nombre d'armoire(s) concerné(es) par le remplacement Nombre d'armoire(s) concerné(es) par le remplacement Nombre d'armoire(s) concerné(es) par le remplacement	? sur ? ? sur ? ? sur ? ? sur ?		

Nombre de points lumineux gérés par les nouveaux systèmes de gestion Nombre de points lumineux gérés par les nouveaux systèmes de gestion Nombre de points lumineux gérés par les nouveaux systèmes de gestion Nombre de points lumineux gérés par les nouveaux systèmes de gestion

  

	? sur ? ? sur ? ? sur ? ? sur ?

* The total of the column exceed 100%. Because some sites are included into other one.

In this area, the boundaries of the RICE/IDSR core zone encompass Néouv ielle National Nature Reserv e 2 1. In the shaded area, the boundaries of the RICE/IDSR core zone encompass Py rénées National park.

-Minimum Requirements -Minimum Requirements

Octobre 2011, debate on public lighting, energy and light pollution, organised by SIVU, Pyrenees national parc, the municipality of Luz-St-Sauveur.SIVU agreement for the Starry Sky Programme.Outreach on the l i g h t i n g w i t h t h e SIVU, during the Retour à la Nuit et aux Etoiles.

-use of SQM-L for participants and SQM-L Data Logger for continuous and automated measures.-shooting various specific areas with a digital SLR camera -experimenting with the measurment protocols before and after the village lights are turned off. Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement A --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Light pollution modelisation by Michel Bonavtacola: before and after the lighting improvement of Aulon (Credits: Michel Bonavitacola).

Before and after the lighting improviement of Aulon (Credits: Bruno

(Credits : Henri Aurignac)

Gains of the lighting improvement.

« Le retour à la nuit et aux étoiles » : snapshot of each event (Credits : Pays des Vallées des Gaves)

About Partnerships -xx -

About « Gardiens des étoiles » -xx -

A1 -Pic du Midi Observatory : A starship, emblem of the RICE/IDSR 30 A2 -Pyrénées National Park : one of the jewels of the RICE/IDSR core zone 37 A3 -Néouvielle National Nature Reserve 39 A4 -Pyrénées-Mont Perdu (for the SIVU, the ESL and Lourdes 148 E3. Total fixtures improved / scheduled into the Pic du Midi RICE/IDSR area in 2013 152 E4. A general schedule extra "IDSR grants", constantly updated 152 E.5 Project sheet of lighting improvements 154 Requirement F/G : Participating communities must have a program to encourage all new outdoor lighting fixtures. The reserve's commitment to public education F/G1. Le « Retour à la nuit et aux étoiles » first awareness program dedicated to Pic du Midi RICE/IDSR project 156 F/G2. Screening of the documentary « The City Dark » 160 F/G3. Other annual Events 160 F/G4. Economic incentives for night sky friendly lighting 161 F/G5. About Communication tools 162 Supporting letters Press review 1. About Pic du Midi RICE/IDSR project 2. About Partnerships 3. About « Gardiens des étoiles » 4. About SENTINEL network Annexes --Pic du Midi RICE/IDSR Core Zone Léa Salmon-LegagneurPic du Midi IDSR Project Area Pic du Midi IDSR Project Area http://www.ngdc.noaa.gov/dmsp/downloadV4composites.html 2010 1992 Pic du Midi RICE/IDSR Application Eligibility -Criteria E ___________________________________________________________________________________________________________________________7 -70-

Map E1.3 : Naked eye magnitude loss in Europe in V mag (http://www.lightpollution.it/dmsp/starvis.html) Map E1.loss in Pic du Midi RICE/IDSR project aera

Mégantic IDSR This money is also what will enable us to present this application dossier. This financial contribution alone reflects the number and range of different partners who support our project.

A. ii to iv The Lighting Guide, basic and essential tool of the Pic du Midi RICE/IDSR LMP.

The lighting guide is the central technical tool and regulatory basis of the Dark Sky Programme. All lighting projects of Pic du Midi IDSR and the remote location areas are based on this document. It is recognised and applied by specialised organisations, IDSR commissions and has the support of the département of the Hautes-Pyrenees.

The information contained in this guide has been distributed in its entirety throughout the IDSR since May 2013. The creation of a suitable graphic design and layout has been in process since July 2013, in order to edit and present this information in a technical, straightforward and user-friendly book for both technicians and elected officials who manage the work of the lighting project.

The project managers have had this guide translated to make it more accessible to the IDA Managing Committee as an essential appendix to the application. As you will discover, this document is the summation of all the technical, scientific and pedagogical approaches developed by the GTE to develop a rigorous and effective LMP for the Pic du Midi IDSR.

The version of the guide that you have in your hands is the most advanced in terms of layout and gives you an accurate and faithful idea of the official book which is to be published in the coming weeks. This section of the IDA file seeks to meet the minimum requirements outlined from A ii through to A iv by taking you directly to the corresponding pages of the lighting guide.

A. ii Included policy for determining whether an area should or shouldn't be light, at what times an area should or shouldn't lighted, and appropriate illumination levels. (Standards may be more restrictive when close to the core and less restrictive when farther from the core), AND ;

A. iii Fully-shielded fixture are standard throughout the reserve. An exception to this may be when lighting fixture contain lamps emitting less than 600 lumens. Any lighting fixture above 600 lumens are required to use fully shielded fixture emitting no light at or above the horizontal. When such unshielded fixtures are used, impacts to the lighscape must be minimized with the use of timers and/or curfews, AND ; Methods for determining the appropriate type of lamp (color, efficiency, technology) and fixture that should be used for particular tasks and in particular areas with goals to maximise energy efficiency and minimise impact to human vision dark adaptation/recovery time, wildlife, and the nocturnal ecology. It is recommended that only lighting less than 3100K correlated color temperature (CCT) be used, as this will minimize the impact on most wildlife.

A. iv LMP should conform to or surpass agency or departmental policy on lighting and dark sky protection as well as other applicable guidance and laws (e.g. environnemental leadership programs, agency orders, wilderness act, energy management guidelines).

Pic du Midi RICE/IDSR Application Minimum Requirements-Requirement Aii to Aiv - ------------------------------------------

Response to the criteria outlined in A ii

The lighting guide incorporates a specific policy which determines the lights to be installed with regard to lighting categories and different levels of proximity to the IDSR core zone and to sensitive natural areas. Go to section 6 of the lighting guide: Rules outlined by lighting categories. -You will find that the approach developed in the Guide will regulate lighting in a dynamic and rigorous manner whilst allowing for a quick understanding of the information given.

The following is an explanation of section 6 of the lighting guide:

The lighting categories and their specific rules.

"Presented here are all the categories of light taken into account in the Pic du Midi IDSR. These general categories are divided into subcategories. These are then treated one by one according to their characteristics and specific rules. These pages are designed to allow quick and easy access to the characteristics of lighting types and their specific rules.

They are in the form of leaflets composed of four main types of information.

On each leaflet you will find:

1-at the top; the name of the general category and the number of sub-categories it contains.

2-in the centre; the sub-categories, their characteristics and specific rules: -level of illumination; -sources to be used; -quality of colour-rendering index.

-management and time of operation (when restricted timing is required) -for functional lighting categories, a satellite view of a city or town, to illustrate the various subcategories.

3-on the right; general, mandatory and recommended criteria.

D3.2. Sky brightness monitoring in Pic du Midi RICE/IDSR area : SENTINEL Network

Designed by the French corporation Shelyak instruments, SENTINEL is an astronomical weather station that detects rain or snow and measures the cloud cover, the strength and direction of wind, the temperature, the moisture level and the brightness of the sky. Depending on the frequency of datalogging, SENTINEL can records those data in its internal memory during several months. Compared with SQM, SENTINEL ensures a very fine monitoring of the quality of the night sky and its variations depending on the meteorological data (especially moisture level and temperature but also cloud cover).

SENTINEL stations can be associated with all-sky cameras. The data from SENTINEL and all-sky camera can be viewed live online. This kind of installation will be tested soon at the Pic du Midi observatory. The first monitoring station (SENTINEL) was installed in test in April 2013 in Hautacam ski resorts. Other SENTINEL stations will be installed to build a network of 8 units. These units will be connected to the website of Pic du Midi RICE/IDSR to view data remotely.

The goal is to have a « zero » state of night sky quality very quickly and to assess changes of light pollution level over several years.

-143 - This documentary is an excellent medium to discuss issues of light pollution and its impact on health, biodiversity, and, of course, on the social and cultural dimension of the loss of vision of the starry sky. The Association PIRENE and all its members commit by its actions in the field to support, accompany and make durable the project IDA-International Dark Sky reserve of the Pic du Midi.

This support unfailing results in its history. On the occasion of the International Year of Astronomy, it proposed the creation of the International Dark Sky Reserve in the Pic du Midi according to IDA criteria.

Quickly the project has expanded with the support and enthusiasm of the observatory of the Pic du Midi Direction, the management of the Pic du Midi and local, regional, national actors.

In June 2009, a charter for the protection of the sky if the Pic du Midi was signed. The world astronomical community is well aware that the observatory has had a long research history and continues to make key contributions to astronomy and celestial mechanics, particularly for precision solar system positional work based on superb quality imaging, and stellar spectropolarimetry. At the same time, the site is a major attraction for visitors, with museum exhibits educating them about our field, and supports the projects of amateur astronomers who run their own facility.

The situation seems to fit well the IDA requirements for the Dark Sky Reserve designation, with the critical dark area of the observatory surrounded by a region of cooperative communities endorsing dark sky protection.

Our IAU Commission has a major responsibility to promote and enable the goals of IAU Resolution 2009 B5, in Defence of the night sky and the right to starlight. That resolution reads in part, "Recalling 1. the IAU/UNESCO International Year of Astronomy 2009 goal 8: facilitate the preservation and protection of the world's cultural and natural heritage of dark skies in places such as urban oases, national parks and astronomical sites… and resolves that 1. An unpolluted night sky that allows the enjoyment and contemplation of the firmament should be considered a fundamental socio-cultural and environmental right, and that the progressive degradation of the night sky should be regarded as a fundamental loss. 2. Control of obtrusive and sky glow-enhancing lighting should be a basic element of nature conservation policies since it has adverse impacts on humans and wildlife, habitats, ecosystems, and landscapes.

3. Responsible tourism, in its many forms, should be encouraged to take on board the night sky as a resource to protect and value in all destinations. 4. IAU members be encouraged to take all necessary measures to involve the parties related to skyscape protection in raising public awareness -be it at local, regional, national, or international level -about the contents and objectives Tous les membres sont des astronomes amateurs qui donnent leur temps libre et leurs efforts à l'accomplissement de notre but.

La richesse de notre ciel étoilé n'est pas un privilège mais un droit universel de notre humanité.

Nous sommes fils et filles des étoiles.

Préserver notre ciel étoilé est aussi nous préserver nous-mêmes.

Sincèrement.

Dear President, June, 2013 Dear IDA Members, I am writing this letter to give my strong support to the application for Pic du Midi Dark Sky Reserve (Réserve Internationale de Ciel Etoilé du Pic du Midi) according to IDA status and Dark-Sky program.

The goal of our Association (Les Observateurs Associés) is a long term imaging campaign at Pic du Midi observatory for a better understanding of our star : the Sun, its relationship with planet Earth and life, and our vision of the Universe.

All of our members are astronomy amateurs who dedicate large amounts of their time and efforts to this campaign.

The wealth of stars in a dark sky is not a privilege but a universal human right! We are the sons and daughters of stars. Preserving dark skies is also preserving us. Earth Constellation Observatory is committed to support, accompany and make durable the project IDA-International Dark Sky reserve of the Pic du Midi.

Earth Constellation Observatory, with its theoretical and its measurement campaigns, helps thus with the realization, of this innovative and federative project, one and unique in France and continental, so important for futures generations. As an actor of astronomy outreach develloppement it was natural for me to submit projects regarding the 2009 International Year of Astronomy. Amongst those projects, one of the most exciting was to launch the idea of creating a Dark Sky Reserve around the Pic du Midi Observatory in Pyrénées mountains. PIRENE association was born (with M. bonavitacola and F. Colas).

In June 2009 and engagement charter was signed by all the politics involved in the Midi-Pyrénées region.

Rapidly this idea turns into a very large project involving many differents actors, so that PIRENE association decided to let the leadership to the Pic du Midi to manage the steering commitee with other actors (Observatoire Midi-Pyrénées, Pau and Tarbes Universities, local communities...). 

I am writing this

Durabilité Durabilité Durabilité Durabilité Durabilité

Estimation en % de l'augmentation de la durée de vie du matériel nouvellement installé.

Estimation en % de l'augmentation de la durée de vie du matériel nouvellement installé. 

Diminution de la pollution lumineuse