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INTRODUCTION 
The Fitoambient project arises from a new culture of peace developed by CRELP FVG - Regional 
Committee of Friuli Venezia Giulia Local Authorities for Peace and Human Rights, and ACD – 
Decentralized Cooperation Agency, CRELP’s operational tool in the field of international cooperation. 

The "mission" of the Agency is to enhance the international cooperation activities of the Italian local 
authorities, offering an advanced methodology of action, in order to concretely implement the fundamental 
values of the Decentralized Cooperation. 

 ةمدقم

 ةیلحملا تاطلسلل ةیمیلقلإا ةنجللا – FVG CRELP اھتعضو ملاسلل ةدیدج ةفاقث نم أشنی Fitoambient  يتابنلا طیحملا عورشم نا
 نواعتلا لاجم يف  CRELPل ةیلیغشتلا ةادلأا ،يزكرملالا نواعتلا ةلاكو  ACD و ،ناسنلإا قوقحو ملاسلا لجأ نم ایلوج ایستینیف يلویرفل
 .يلودلا

 سوملم ذیفنت لجأ نم ،لمعلا يف ةمدقتم ةیجھنمً ةمدقم ،ةیلاطیلإا ةیلحملا تاطلسلل يلودلا نواعتلا ةطشنأ زیزعت يف ةلاكولا ةمھم لثمتتو
 .يزكرملالا نواعتلل ةیساسلأا میقلل

The “Decentralized Cooperation” is the structured system of development cooperation activities implemented 
by local authorities (Regions, Provinces, Municipalities) in cooperation with the local Civil Society 
Organizations (universities, trade unions, SMEs, research agencies, NGOs, social enterprises). These actions 
are developed in partnership with the analogous authorities of the developing countries. In other words, two 
local authorities (from a developed and a developing country) work together for jointly designing and realize 
a local development project. This is a form of cooperation that aims at involving the civil society of the 
interested countries, during the elaboration, planning and implementation of the projects. 

 عم نواعتلاب )تایدلب ،میلاقأ ،قطانم( ةیلحم تاطلس اھذفنت يتلا يئامنلإا نواعتلا ةطشنأ نم فلؤملا ماظنلا وھ "يزكرملالا نواعتلا"
 تاسسؤملاو ،ةیموكحلا ریغ تامظنملا ،ثوحبلا تلااكو ،ةطسوتمو ةریغص تاكرش ، تاباقن ، تاعماج( يلحملا يندملا عمتجملا تامظنم
 ةیلحملا تاطلسلا نم نانثا ،ىرخأ ةرابعبو .ةیمانلا نادلبلا يف ةلثامملا تاطلسلا عم ةكارش راطإ يف تاءارجلإا هذھ ریوطت متی .)ةیعامتجلاا
 فدھی يذلا نواعتلا لاكشأ نم لكش وھ اذھ .ةیلحم ةیمنت عورشم قیقحتو میمصتل كرتشم لكشب اعم نلامعت )مان دلبو ومنلا مدقتم دلب نم(
 .عیراشملل ذیفنتلاو طیطختلاو ةغایصلا لحارم للاخ ،ةمتھملا نادلبلا يف يندملا عمتجملا كارشإ ىلإ

In particular, the outputs of the Decentralized Cooperation are the following: 

• mobilize the people focusing on their needs and priorities; 
• strengthen the role and position of civil society in development processes; 
• promote the economic and social development - sustainable and equitable - through widespread 

participatory processes. 
 

 :ةیلاتلا يھ يزكرملالا نواعتلا جئاتن نا ،صوصخلا ھجو ىلع
 

 ؛اھتایولوأو اھتاجایتحا ىلع زیكرتلا عم سانلا دشح  •
 ؛ةیمنتلا تایلمع يف يندملا عمتجملا عقومو رود زیزعت •
 .قاطنلا ةعساو ةیكراشت تایلمع للاخ نم - ةفصنمو ةمادتسم - ةیعامتجلااو ةیداصتقلاا ةیمنتلا زیزعت •

ACD, which has been present in Lebanon for several years, has realized a pilot phytodepuration plant at the 
outlet of a trout pond, located along the Assi river, in the district of Hermel - Bekaa Governorship. 

The phytodepuration system is a relatively new technology, not common in Lebanon. These systems can 
have really important results in purifying the organic pollution derived from human activities with low costs 
of maintenance utilizing low-tech solution.  

For these reasons this could represent an appropriate and effective technology for the environmental context 
of this country. 

 ،يصاعلا رھن ةفض ىلع عقت تیورت ةكرب جرخم دنع ةیتابنلا ةیقنتلل ةیبیرجت ةطحم ،تاونس ةدعل نانبل يف ةدوجوم تناك يتلا ،ACD تذفن
 .عاقبلا ةظفاحم - لمرھلا ةقطنم يف

 ةمھم جئاتن اھل نوكی نأ ةمظنلأا هذھل نكمی .نانبل يف اعئاش سیلو ،ایبسن ةدیدج ایجولونكت وھ phytodepuration ةیتابنلا ةیقنتلا ماظن نا
 .low-Tech ةضفخنملا ایجولونكتلا مادختسابو ةضفخنم ةنایص فیلاكت عم ةیرشبلا ةطشنلأا نم يتأتملا يوضعلا ثولتلا ةیقنت يف اقح

 .دلبلا اذھل يئیبلا قایسلل لاعفلاو بسانملا لحلا ایجولونكتلا هذھ لثمت نأ نكمی بابسلأا هذھل
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Moreover, the phytodepuration systems artificially replicate natural habitats, that is why they have very little 
environmental impact, not affecting the already fragile ecosystem balance. 

With this project, ACD achieved the basic outputs of decentralized cooperation: on one hand participatory 
processes are developed involving people to the practical implementation of the goal; on the other hand, 
ACD and the local partners realized training courses in order to give local technicians the necessary know-
how to replicate the intervention in other areas of the river. 

 ةلیلق ةیئیبلا اھراثآ لعجی يذلا ببسلا وھ اذھو ، ةیعیبطلا لئاوملا ءانب يعانطصا لكشبو دیعت ةیتابنلا ةیقنتلا ةمظنأ نا ،كلذ ىلع ةولاعو
 .لاصأ شھلا يئیبلا نزاوتلا ىلع رثؤت لاو ،  ادج

 ذیفنتلا ةلحرم يف سانلا تكرشا ةیكراشت تایلمع تروط ةھج نم :يزكرملالا نواعتلل ةیساسلأا جئاتنلا تققح ACD ،عورشملا اذھ عم
 راركتل ةمزلالا ةربخلا  نییلحملا نیینفلا ءاطعإ لجأ نم ةیبیردت تارود نییلحملا ءاكرشلاو ACD تذفن ،ىرخأ ةیحان نمو ،فدھلل يلمعلا
 .رھنلا نم ىرخلأا قطانملا يف لخدتلا

Through a shared action of "dissemination”, the project partners strengthened the awareness of the civil 
society, with appropriate "social education" campaign on the "meaning" of the action. Furthermore, it has 
been raised the awareness of the local community on its responsibilities in ensuring the overall environmental 
quality and usability. 

Finally ACD used the resources, the awareness and the knowledge experienced in Friuli Venezia Giulia 
Region (in Italy the first phytodepuration plant was built in Gorizia by CETA) in the framework of an 
effective interchange between the two communities. 

 ةیعوت ةلمح للاخ نم ،يندملا عمتجملا ىدل يعولا عورشملا يف ءاكرشلا ززع ، ةبرجتلا لوح تامولعم رشنل كرتشملا لمعلا للاخ نم
 ةیفیكو  ةلماشلا ةیئیبلا ةدوجلا نامضل ھتایلوؤسمب يلحملا عمتجملا ةیعوت مت ،كلذ ىلع ةولاعو .لمعلا ةلحرم للاخ ةبسانم ةیعامتجا
 .اھمادختسا

 ةیتابنلا ةیقنتلا ةطحم ءانب مت ایلاطیإ يف( ایلوج ایستینیف يلویرف ةقطنم يف اھربخ يتلا ةفرعملاو ةیعوتلا ،دراوملا ACD مدختسا اریخأو
 .نیعمتجملا نیب لاعفلا لدابتلا راطا يف CETA  )لبق نم ایزیروغ يف ىلولأا
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THE ASSI RIVER TERRITORY 

Lebanese territory is mostly mountainous, with altitude that 
reach 3088 m in the north (Mount Lebanon range) and 2814 
m in the south (the Anti-Lebanon mountain chain). The two 
mountain ranges, almost parallel, are separated by the 
central part of Rift valley which extends from Aqaba to 
Turkey going to be the great valley of Bekaa, a large plateau 
that extends for approximately 120 km with an average 
width of 16 km. Among the countries of the Middle East, 
Lebanon is considered the country of water. The average 
annual precipitation in the country is of 930 mm.  

يصاعلا رھن ةقطنم  

 يف م ٢٨١٤و )ةیبرغلا نانبل لابج ةلسلس( لامشلا يف م ٣٠٨٨ ىلا لصی رحبلا حطس نع عافترا عم ،بلاغلا يف ةیلبج ةینانبللا يضارلأا نا
 ةبقعلا نم دتمی يذلا قشلا نم طسولاا ءزجلا امھلصفی ، ابیرقت نیتیزاوتملا  ،نیتیلبجلا نیتلسلسلا نیذھ نا .)ةیقرشلا نانبل لابج ةلسلس( بونجلا
 نادلب نیب امیف نانبل ربتعی .مك ١٦ ضرع طسوتم عم ارتمولیك ١٢٠ يلاوحل دتمی عساو لھس وھو ، ریبكلا عاقبلا يداو لكشی يذلاو ایكرت ىلا
 .ملم ٩٣٠ يونسلا راطملأا طسوتم غلبی ثیح ،ءاملا دلب طسولأا قرشلا

The area is characterized by a continental Mediterranean 
climate, consisting of cold wet winters and hot dry 
summers. The Bekaa region is characterized by rainfall 
rather limited, especially in the north, due to the presence 
of the Lebanon mountains which form a barrier, blocking 
the humid airstream from the sea and thus the 
precipitation. The area has an average annual rainfall of 
only 230 mm compared to 610 mm of the central region 
(Zahle). 

 دراب ءاتش نمً ةفلأم ،يراقلا طسوتملا ضیبلأا رحبلا خانمب ةقطنملا زیمتت
 دودحم راطمأ لوطھب عاقبلا ةقطنم زیمتتو .فاج نخاس فیص و بطر
 .راطملأا لوطھل يلاتلابو ،رحبلا نم بطرلا يئاوھلا رایتلل اعنام ازجاح لكشت يتلا نانبل لابج دوجو ببسب كلذو ،لامشلا يف ةصاخ ،ام اعون
 .)ةلحز( ىطسولا ةقطنملا يف ملم ٦١٠ عم ً ةنراقم مم ٢٣٠ طقف  عاقبلا لامش يف يونسلا راطملأا طوقس طسوتم غلبی

The territory of the Caza of Hermel and Chouwaghir is located in the northern Bekaa Valley, where the river 
Assi (Orontes), also named in Arabic Nahr el-Assi (the "rebel River"), flows. The river rises from springs 
located in Ras el Assi and rushes north towards the border of Syria where it marks a part of the boundary 
with the Turkey, until it flows into the Mediterranean Sea (with a capacity of 32 m3/s at the mouth) in 
Turkey. The mean capacity in Hermel is about 14 m3/s, with a minimum in late summer and a maximum in 
spring. 

 عیبانیلا نم رھنلا عبنی .)"درمتملا رھنلا"( ،)Orontes( يصاعلا رھن يرجی ثیح ،يلامشلا عاقبلا يداو يف لمرھلا ءاضق يضارا عقت
 ةعسب( طسوتملا ضیبلأا رحبلا يف بصی ىتح ،ایكرت عم دودحلا نم اءزج لثمیل ةیروسلا دودحلا وحن لاامش عفدنیو يصاع سار يف ةعقاولا

 لصف يف ىصقأ دحو فیصلا رخاوأ يف ىندأ دح عم ،ةیناثلا يف ٣م ١٤ يلاوح يھ لمرھلا يف رھنلا ةقاط نا .ایكرت يف )ةیناثلا يف ٣م  ٣٢
 .عیبرلا

The water that feeds the spring of the Assi River come from the snow melting and from the seepage of 
rainwater that falls on the mountains of the Mount Lebanon chain. This allows the birth of the most important 
Lebanese river in a so arid area. It represents the most abundant natural resource in the north of the Bekaa 
Valley, on which the main productive activities of the valley, such as agriculture, trout farming, as well as the 

subsistence of communities living around it, are based. 

 هایم برست نمو جولثلا نابوذ نم يصاع رھن عیبانی يذغت يذلا هایملا يتأت
 ءوشنل حمسی اذھو .ةیبرغلا نانبل لابج ةلسلس لابج ىلع طقست يتلا راطملأا
 يعیبطلا دروملا لثمی ھنأ .هذھك ةلحاق  ةقطنم يف ةیمھأ رثكلأا ينانبللا رھنلا
 ةیسیئرلا ةطشنلأا ھیلع موقت يتلاو ،عاقبلا يداو لامش يف ةرفو رثكلأا
 ، )طقرملا نوملسلا( تیورتلا كمس ةیبرتو ،ةعارزلا لثم ،يداولل ةجتنملا
 .ھلوح شیعت يتلا ةیلحملا تاعمتجملا قزر دروم كلذكو
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The Hermel region, which is composed of 6 municipalities (Hermel, Chawaghir, Qasr, Kweikh and Juar al-
Hashish, Fissan), is populated by about 77.000 inhabitants and is considered one of the poorest regions of 
Lebanon. The inadequate conditions of the road network, the relative distance from Zahle (100-135 km) and 
Beirut (145-175 km) and inadequate Government investment in infrastructure and services have led to a 
certain isolation of the area, that is reflected in a significant disparity of the social and environmental 
conditions among the different areas in the Bekaa Governorship. 

 ،ةمسن ٧٧،٠٠٠ يلاوح ناكس ددع عم )ناسیف ،شیشحلا راوج  ،خاوكلا ،رصقلا ،ریغاوشلا ،لمرھلا( تایدلب ٦ نم لمرھلا ةقطنم فلأتت
 نمو )مك ١٣٥-١٠٠( ةلحز نم ایبسن ةدیعبلا ةفاسملاو ،قرطلا ةكبش ةیافك مدع فورظ تدأ دقو .نانبل يف قطانملا رقفأ نم ةدحاو ربتعتو
 توافتلا يف كلذ سكعنیو ،ةقطنملا يف ةلزعلا ضعبل تامدخلاو ةیتحتلا ةینبلا يف ةیموكحلا تارامثتسلاا ةیافك مدعو )مك ١٧٥-١٤٥( توریب
 .عاقبلا ةظفاحم يف ةفلتخملا قطانملا نیب ةیئیبلاو ةیعامتجلاا فورظلا يف ریبكلا

Agriculture is the main productive and economic activity of the region despite the high costs of production, 
the difficulty of marketing and the lack of infrastructure for the processing of the finished product. The 
construction sector, with the opening of a pit for the extraction of construction material, is another economic 
and employment resource. Industrial and commercial activities are marginal, although in some cases relevant 
for the local micro-economy. There being no infrastructure or commercial network, quite all the products 
were sold in nearby Syria. This is also the case for the 150 trout farms along the Assi River, which sold about 
90% of their trout production on the Syrian market before the recent crisis. 

 ةینبلا دوجو مدعو قیوستلا ةبوعصو ،جاتنلإا فیلاكت عافترا نم مغرلا ىلع ةقطنملا يف يسیئرلا يداصتقلااو يجاتنلإا طاشنلا يھ ةعارزلا
 ةیعانصلا ةطشنلأا .فیظوتلاو داصتقلال رخآ دروم وھ ،ءانبلا داوم جارختسلا ةرفح حاتتفا عمف ، ءانبلا عاطق اما .يئاھنلا جتنملا زیھجتل ةیتحتلا
 عیمج ابیرقت ،ةیراجتلا وأ ةیتحتلا ةینبلا ةكبش دوجو مدعل .يلحملا يئزجلا داصتقلال بسانم تلااحلا ضعب يف ھنأ مغر ،ةیشماھ ةیراجتلاو
 وحن عیبت تناك يتلاو ،يصاعلا رھن لوط ىلع  تیورت ةعرزم١٥٠ ل ةبسنلاب اضیأ لاحلا وھ اذھ .ةرواجملا ایروس يف عابت تناك تاجتنملا

 .ةریخلأا ةمزلأا لبق ةیروسلا قوسلا يف تیورتلا جاتنإ نم ٪٩٠

BIODIVERSITY OF THE ASSI RIVER 

The northern territory of the Bekaa Valley hosts a large number of 
species with a high percentage of endemics1 and, in particular, the 
area of Assi River is the caretaker of very peculiar and unique 
aquatic and riparian ecosystems in the regional context.  These 
communities are quite isolated because of the climatic characteristics 
of semi-desert surrounding areas. 

 : يصاعلا رھن يف يجولویبلا عونتلا

 ةبسن تاذ ةیتایحلا عاونلأا نم اریبك اددع فیضتست عاقبلا يداو نم ةیلامشلا يضارلاا
 فانصلا ذلاملا يھ يصاعلا رھن ةقطنم نا ،ركذلاب ریدجلاو ،ةنطوتملا عاونلأا نم ةیلاع
 ةیخانملا صئاصخلا ببسب امامت ةلوزعم تاعمتجملا هذھ .يمیلقلإا قایسلا يف اھعون نم ةدیرف ةیرھنو ةیئام ةیجولوكیإ مظنلو ادج ةزیمم
 .اھب ةطیحملا ةیوارحصلا ھبش قطانملل

The territory of the Assi River is therefore an area of critical importance for the maintenance of biodiversity, 
but also for the protection of fundamental natural resources such as water, at the base of most of the main 
productive activities (agriculture, aquaculture) of territory. 

 ،هایملا لثم ةیساسلأا ةیعیبطلا دراوملا ةیامحل اضیأ و ،يجولویبلا عونتلا ىلع ظافحلل ةغلاب ةیمھأ تاذ ةقطنم يلاتلاب يھ يصاعلا رھن ةقطنم
 .)ةیئاملا ءایحلأا ةیبرتو ةعارزلا( اھیف ةیسیئرلا ةیجاتنلإا ةطشنلأا مظعم ساسا ىلع

Lebanon has recognized the importance of 
biodiversity protection and natural resources 
maintenance of its territory by signing the 
Convention on Biological Diversity (CBD) 
in 1992 and ratified in 1994 (Law No. 
360/94). The main objectives of this 
Convention are the conservation of 

 
1 Species with very localized range 
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biodiversity and its sustainable use and the equitable distribution and sharing of benefits arising from it. 

 يجولویبلا عونتلا ةیقافتا ىلع عیقوتلا للاخ نم ھیضارلأ ةیعیبطلا دراوملا ىلع ظافحلاو يجولویبلا عونتلا ةیامح ةیمھأب نانبل فرتعا دقل
(CBD)  يجولویبلا عونتلا ظفح يھ ةیقافتلاا هذھل ةیسیئرلا فادھلأا .)٣٦٠/٩٤ مقر نوناقلا( ١٩٩٤ ماع يف اھیلع قدصو ١٩٩٢ ماع يف 

 .كلذ نع ةئشانلا عفانملا مساقتو لداعلا عیزوتلاو مادتسملا ھمادختساو

Following the course of the Assi river vegetation shows signs of deterioration due to economic activities. 
Only in few and limited portions of the territory, the vegetation has kept structural characteristics and floristic 
composition close to natural conditions. These remaining natural islands represent areas of extreme 
importance for the biodiversity conservation and they should be carefully protected from the risks of 
pollution and the habitat alteration. 

 ظفاح ،ةقطنملا نم ةدودحمو ةلیلق ءازجأ يف طقفو .ةیداصتقلاا ةطشنلأا ببسب روھدتلا تاملاع يصاعلا رھن ىرجم ىلع يتابنلا ءاطغلا رھظی
 ةغلاب ةیمھأ تاذ قطانم لثمت ةیقبتملا ةیعیبطلا رزجلا هذھ .ةیعیبطلا فورظلا يف امك يتابنلا نیوكتلاو ةیلكیھلا صئاصخلا ىلع يتابنلا ءاطغلا
 .لئاوملا لیدعتو ثولتلا رطاخم نم ةیانعب ةیمحم نوكت نأ يغبنیو يجولویبلا عونتلا ظفحل

TROUT FARMING 

Fresh water aquaculture has been practiced since the 30s. 
More than 90% of aquaculture production in Lebanon is 
rainbow trout, Onchorhyncus mykiss. This trout was 
introduced to Lebanon in the 1958, and is grown under 
semi-intensive aquaculture system. 

  توارتلا ةعارز

 نرقلا نم تانیثلاثلا ذنم  تادب دق ةبذعلا هایملل ةیئاملا ءایحلأا ةیبرت نا
 توارت وھ نانبل يف يئاملا عارزتسلاا جاتنإ نم ٪٩٠ نم رثكأ .يضاملا
 ماع يف نانبل ىلإ توارتلا اذھ مدق Onchorhyncus mykiss. حزق سوق

 .فثكملا ھبش ةیئاملا ءایحلأا ةیبرت ماظن تحت عرزیو ،١٩٥٨

The oldest farm was created in 1965 in Hermel area. In the 
period 1965-1994, 34 farms were realized according to the 
FAO’s National Aquaculture Sector Overview, Lebanon 
Fact Sheet (2005). But after this period and up to day, the number of farms growth heavily to about 150. 

 ينطولا عاطق ةصلاخل اقفو ةعرزم ٣٤ ءاشنا مت ،١٩٩٤-١٩٦٥نیب ةرتفلا يفو .١٩٦٥ ماعلا لمرھلا ةقطنم يف يف ةعرزم مدقأ ءاشنإ مت
  وحن ىلإ ریبك لكشب عرازملا ددع عفترا ،مویلا ىتحو ةرتفلا هذھ دعب نكلو .)٢٠٠٥( نانبل عئاقو ةفیحص ، وافلا ةمظنمل يئاملا عارزتسلال

 .ةعرزم ١٥٠

The production system used is mostly semi-intensive. The average annual production of trout is around 2000 
tonnes (more than three times the MOA 2002-2003 figures) with a potential production of about 3200 tonnes. 

Most of the farmers own their raceways or ponds and business is family owned 

There are also restaurant owners (about 40) who invest in their aquaculture enterprise and depend on it for 
their living. 

 نم تارم ثلاثب رثكأ( نط ٢٠٠٠ يلاوح تیورتلا كمس نم يونسلا جاتنلإا طسوتم غلب .فثكم ھبش ھمظعم يف وھ مدختسملا جاتنلإا ماظن
 كولمم لمعلاو ضاوحلأا وأ ةیئاملا يراجملا نوكلمی نیعرازملا مظعم .نط ٣٢٠٠ يلاوح لمتحم جاتنإ عم )٢٠٠٣- ٢٠٠٢  MOA ماقرلأا
 . ةرسلاا نم

 .مھتشیعم يف اھیلع نودمتعیو ةیئاملا ءایحلأا ةیبرت عیراشم يف نورمثتسی نیذلا )٤٠ يلاوح( معاطملا باحصأ اضیأ كانھ
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THE ENVIRONMENTAL SITUATION 

In order to acquire a more accurate picture of the environmental situation and of the degradation and 
pollution origins, an integrated approach of environmental monitoring was carried out through the use and 
the comparison of chemical, physical, microbiological, floral and faunal parameters, suitable to outline a 
complete picture of the environment status and that could 
adequately reflect the impact of environmental degradation 
on the biotic communities. Through the periodic collection 
of environmental and biological data on the current state of 
the river, not only the actual pollution rate that affects the 
aquatic ecosystem, but also the capacity of the ecosystem 
itself to mitigate these impacts was evaluated in the period 
2008-2011. 

 يئیبلا عضولا

 روھدتلاروذجو يئیبلا عضولا نع ةقد رثكأ ةروص ىلع لوصحلا لجأ نمو
 ةنراقمو مادختسا للاخ نم يئیبلا دصرلل ةلماكتم ةبراقم ذیفنت مت ،ثولتلاو
 ةبسانملا ،ةیناویحلاو ةیتابنلا ،ةیجولویبوركیملا، ةیئایزیفلا ،ةیئایمیكلا لماوعلا

 ةیئیبلا تانایبلا عمج للاخ نم .ةیویحلا تاعمتجملا ىلع يئیبلا روھدتلا رثأ ةیفاك ةروصب سكعت نا نكمی يتلاو ةئیبلا ةلاحل ةلماك ةروص مسرل
 ةردق اضیأ نكلو ،ةیئاملا ةیجولوكیلإا مظنلا ىلع رثؤت يتلا ةیلعفلا ثولتلا ةبسن طقف سیلو ،رھنلل يلاحلا عضولا نع ةیرود ةروصب ةیجولویبلاو
 .٢٠١١-٢٠٠٨ نیب ةرتفلا يف مییقتلا مت دقو راثلآا هذھ نم فیفختلا ىلع ھسفن يجولوكیلإا ماظنلا

The obtained results highlighted the critical situation of the environmental degradation of the Assi river 
ecosystem and the need to aware the population of the need to mitigate the human impacts. In the case of 
Hermel region, and in particular of the narrow and florid region of the Valley of the Assi River, a wishful and 
necessary social-economic development of the population cannot disregard from a deep knowledge of the 
current environmental problems, nor from the need to mitigate and solve these problems through a right 
environmental management of the territory. 

 ةجاحلل ناكسلا ةیعوتل ةجاحلاو ،يصاعلا رھنل يجولوكیلإا ماظنلل يئیبلا روھدتلل جرحلا عضولا اھیلع لوصحلا مت يتلا جئاتنلا تزربأ دقو
 ةیعامتجا ةیمنت نا ،يصاعلا رھن يداو نم ةقیض ةقطنم يف صوصخلا ھجو ىلعو ،لمرھلا ةقطنم ةلاح يف .ةیرشبلا تاریثأتلا نم فیفختلل
 لكاشملا هذھ لحو فیفخت ىلإ ةجاحلا نع لاو ،ةیلاحلا ةیئیبلا لكاشملل ةقیمع ةفرعم نع لفغت نا نكمی لا ناكسلل ةبولطمو ةیرورض ةیداصتقا
 .میلقلإل ةیقیقح ةیئیب ةرادإ للاخ نم

The main causes of environmental degradation of the Assi River were identified in an inappropriate 
management of natural resources, the low environmental education of the population, the inappropriate 
information and technology transfer, the low priority given to issues related to the biodiversity conservation, 
and weakness and not application of legislative and monitoring plans. 

 صقنلاو ،ناكسلا ىدل ضفخنملا يئیبلا میلعتلاو ،ةیعیبطلا دراوملل ةئیسلا ةرادلإا يف يصاعلا رھنل يئیبلا روھدتلل ةیسیئرلا بابسلأا دیدحت مت دقو
 ةیعیرشتلا ططخلا قیبطت مدع و فعضو ،يجولویبلا عونتلا ظفحب ةقلعتملا ایاضقلل ةاطعملا ةیولولأا فعضو ،ایجولونكتلاو تامولعملا لدابت يف
 .ةیباقرلاو

It is suggested that the management of the territory should be entrusted by a Management Institution, made 
up of local and government competent authorities with the scientific support of public research institutions, 

that are responsible of the preparation, adoption and 
application of the Management Plan. This Institution 
would undertake the task to continue and deepen the 
work of identification and monitoring of 
environmental pressures, extending the knowledge 
on other human issues, with the basic function to 
give a scientific support to legislation that will 
regulate the use of the resources. 

 نم نوكتت ،ةیرادإ ةسسؤمل رملاا اذھ ةرادإب دھعی نأ نأ حرتقملا نم
 تاسسؤملا نم يملعلا معدلا عم ةموكحلاو ةصتخملا ةیلحملا تاطلسلا
 .ةرادلإا ةطخ قیبطتو دامتعاو دادعإ نع ةلوؤسملا ،ةماعلا ةیثحبلا
 دصرو دیدحت لمع قیمعتو ةلصاوم ةمھم ىلوتت فوس ةسسؤملا هذھ
 عم ،ىرخلأا ناسنلإا ایاضق لوح ةفرعملا عیسوتو ،ةیئیبلا طوغضلا
 .دراوملا مادختسا میظنت اھنأش نم يتلا تاعیرشتلل يملعلا معدلا ءاطعلإ ةیساسأ ةفیظو
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Moreover, this Management Institution (or others) should have the capacity to realize a patrolling and 
control system of the territory that will monitor the effective application of the rules which will be issued 
or are already in force. 

 يتلاو يضارلأا ىلع ةرطیسو تایرود ماظن قیقحت ىلع ةردقلا اھیدل نوكی نا )اھریغ وأ( ةیرادلإا ةسسؤملا هذھل يغبنی ،كلذ ىلع ةولاعو
 .مزلم لكشبو لعفلاب تردص يتلا وأ ردصتس يتلا دعاوقلل لاعفلا قیبطتلا بقارتس

The overall objective is to induce awareness on “equation": environmental degradation = economic losses to 
stakeholders, the population and users of the ecosystem river (in particular trout farmers and restaurant 
owners) and to stop the current trend that is rapidly leading to an overexploitation of the river resources and 
to restore gradually an optimum level of environmental quality of the river. It is certain that this can be 
decisive for the protection of economic interests that currently are focussed on the Assi River. A high quality 
of water resources is indeed essential for those production activities, which at present are towing the 
economy of the Hermel region: trout production and tourism activities. For their consolidation on the 
territory, these two economic resources are deeply linked to the quality and quantity of the river waters. 

 ماظنلا يمدختسمو ناكسلاو ،ةحلصملا باحصأ نم عیمجلل ةیداصتقلاا رئاسخلا = يئیبلا روھدتلا :"ةلداعملا" يعو ىلع ثحلل وھ ماعلا فدھلا
 دراومل ةعرسب طرفملا للاغتسلاا ىلإ يدؤی يذلا يلاحلا هاجتلاا فقوو )توارتلا يعرازم و معاطملا باحصا ةصاخو( رھنلل يجولوكیلإا
 يتلا ةیداصتقلاا حلاصملا ةیامحل امساح نوكی نأ نكمی اذھ نأ دكؤملا نمو .رھنلل ةیئیبلا ةدوجلا نم لثملأا ىوتسملا ىلإ ایجیردت ةداعتساو رھنلا
 رضاحلا تقولا يف موقت يتلاو ،ةیجاتنلإا ةطشنلأا هذھل ةیرورض عقاولا يف ةیئاملا دراوملل ةیلاعلا ةدوجلا نا .يصاعلا رھن ىلع ایلاح زكرتت
 نادروملا ناذھ طبتری ،میلقلإا يف امھجامدنلاو .ةیحایسلا ةطشنلأاو )تیورتلا(طقرملا نوملسلا كمس جاتنإ :لمرھلا ةقطنم داصتقا عفدب
 .رھنلا هایم ةیمكو ةیعونب قمعب نایداصتقلاا
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THE PHYTODEPURATION SYSTEM 

The qualitative and quantitative safeguard of the Assi River waters is an ecological and hygienic problem of 
great importance that up to now has been underestimated. 

The preliminary data acquired during the environmental monitoring along the Assi River within the previous 
projects, confirmed the enrichment with nutrients of the outlet waters from trout farms and for this reason 
trout farming activities may be identified as one of the significant causes of the phenomena of accumulation 
of organic load that influence the quality of the river ecosystem. 

 PHYTODEPURATION  ةیتابنلا ةیقنتلا ةموظنم

 .اذھ انموی ىتح اھنأش نم لیلقتلا مت ةریبك ةیمھأ تاذ ةیحصو ةیئیب ةلكشم يھ يصاعلا رھن هایمل ةیمكلاو ةیعونلا ةنامض

 توارتلا عرازم نم ةجراخلا هایملا نا ،ةقباسلا عیراشملا للاخ يصاعلا رھن لوط ىلع يئیبلا دصرلا للاخ ةبستكملا ةیلولأا تانایبلا تدكأ
 يتلا يوضعلا لمحلا مكارت ةرھاظل ةماھلا بابسلأا نم ةدحاوك توارتلا كمسل ةیعارزلا ةطشنلأا دیدحت نكمی ببسلا اذھلو  ةیذغملا داوملاب ةینغ
 .رھنلل يئیبلا ماظنلا ةیعون ىلع رثؤت

Hence the need – in order to avoid further deterioration of the river ecosystem and its surrounding areas – of 
appropriate plans for minimizing the impact that take environmental aspects into account. 

Moreover, the safeguard of economic activities of trout farming requires interventions to minimize the 
impact, but at the same time they should not affect the already poor economic resources of the farmers who 
use trout farming to integrate their income. 

Usually, the necessary action to reduce the nutrient load from fish farming activities requires significant 
economic actions due the various levels of technology sophistication, but that require management costs that 
affect the economic returns, in particular electricity. 

 رثلأا نم لیلقتلل ةبسانم ططخل - ھب ةطیحملا قطانملاو رھنلا يجولوكیلإا ماظنلا يف روھدتلا نم دیزملا بنجت لجأ نم - ةجاحلا تناك انھ نمو
 .ةیئیبلا بناوجلا ىلع رثؤی يذلا

 نأ اھل يغبنی لا تقولا سفن يف نكلو ، يبلسلا رثلأا نم دحلل تلاخدت بلطتی توارتلا ةعارزلل ةیداصتقلاا ةطشنلأا ةیامح نا ،كلذ ىلع ةولاعو
 .مھلخد نیسحتل توارتلا ةعارز نومدختسی نیذلا نیعرازملل لاصأ ةریقفلا ةیداصتقلاا دراوملا ىلع رثؤت

 ةفلتخملا تایوتسملا ببسب ةفلكم ةیداصتقا تاءارجإ بلطتی يكمسلا عارزتسلاا ةطشنأ نع جتانلا تایذغملا ةلومح لیلقتل تاءارجلإا نا ،ةداع
 .ءابرھكلا ةفلكت صخلاابو ،ةیداصتقلاا دئاوعلا ىلع رثؤت ةرادإ فیلاكت بلطتی  كلذ نكلو ،يجولونكتلا دیقعتلل

There is a now technically and economically viable cluster of "soft technologies” for the management and 
improvement of water quality and phytodepuration is among them. 

 phytodepuration   ةیتابنلا ةیقنتلاو ، هایملا ةیعون نیسحتو ةرادلإ "ةمعانلا تایجولونكتلا" نم ایداصتقا و اینقت ةیدجم ةعومجم نلآا كانھ
 .اھنمض نم يھ

What is phytodepuration? 

Phytodepuration is a natural process of purification that can be found in natural wetlands, and that uses the 
capacity of the soil to clean waters by physical, chemical and biological processes (filtration, adsorption, 
assimilation by plants and bacterial degradation). 

The vegetation carries oxygen to the depths through its root (therefore allowing oxidative degradation 
processes to unfold), absorbs nutrients from the soil, reducing the concentration in outlet waters, and through 
evapotranspiration mechanisms it reduces the total quantity of water that is in any case discharged into the 
surrounding environment. 

Apart from forming a support for vegetation, soil actively carries out a mechanical and chemical filtration 
action. In fact, it is a complex system in biological competition with bacteria that are present in wastewater; 
furthermore, components such as clay have a great capacity to absorb some chemical compounds, such as 
inorganic phosphorus and ammonia nitrogen. 

 ؟ةیتابنلا ةیقنتلا يھ ام

 للاخ نم هایملا فیظنتل ةبرتلا ةردق مدختسیو ، ءاملاب ةئیلملا ةیعیبطلا يضارلأا يف اھیلع روثعلا نكمی ةیقنتلل ةیعیبط ةیلمع يھ ةیتابنلا ةیقنتلا
 .)يریتكبلا روھدتلاو تاتابنلا لبق نم باعیتسلااو زازتملااو ،حیشرتلا( ةیجولویبو ةیئایمیكو ةیئایزیف تایلمع
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 ،ةبرتلا نم ةیذغملا داوملا صتمت ،)ةدسكلأابروھدتلا تایلمع عرعرتل يلاتلاب حامسلا( اھروذج للاخ نم قامعلأا ىلإ نیجسكلأا لمحت تاتابنلا
 ةغرفم لاح يأ يف يھ يتلا هایملل ةیلامجلإا ةیمكلا نم للقی ھنأ رخبتلا تایلآ للاخ نمو ،كمسلا ضاوحا نم ةجراخلا هایملا يف زیكرتلا ةضفاخ
 .اھب ةطیحملا ةئیبلا يف )ةیئاذغلا داوملا نم(

 يف دقعم ماظن ھنا ،عقاولا يف .ةیئایمیكو ةیكیناكیم حیشرت ةیلمعب لاعف لكشب موقت ةبرتلا ناف ، يتابنلا ءاطغلل معد لیكشت نع رظنلا فرصبو
 ىلع ةریبك ةردق اھیدل نیطلا لثم تانوكملا نا ،كلذ ىلع ةولاع ؛يحصلا فرصلا هایم يف ةدوجوم نوكت يتلا ایریتكبلا عم ةیجولویب ةسفانم
 .اینوملأا نیجورتینو يوضعلا ریغ روفسوفلا لثم ،ةیئایمیكلا تابكرملا ضعب باعیتسا

	

 
The soil microorganisms degrades the organic load in effluents (processes such as removing the organic 
carbon, nitrification of ammonia nitrogen, denitrification of nitric nitrogen) transforming them into nutrients 
available for the vegetation present in the system. The pollutants are then transformed into nutrients and 
finally into plant biomass. 

The aim is to achieve the stabilisation of organic matter and the removal of nutrients to allow the re-use of 
purified waters. 

 عزن ،اینوملأا نیجورتین ربع ةجرتنلا ،يوضعلا نوبركلا ةلازإ لثم تایلمع( ةقفدتملا هایملا يف يوضعلا لمحلا ضفخب ةبرتلا تابوركیم موقت
 مث نمو ةیئاذغ داوم ىلإ تاثولملا لیوحت متی نذا .ماظنلا يف يتابنلا ءاطغلل ةحاتم تایذغم ىلإ اھلیوحت )نیجورتینلا كیرتین ربع نیجورتنلا
 .ةیتابنلا ةیویحلا ةلتكلا ىلا اریخأو

 .هایملا مادختسا ةیقنت ةداعإب حامسلل ةیذغملا داوملا ةلازإو ةیوضعلا داوملا رارقتسا قیقحت وھ فدھلاو
 

Main phytodepuration systems 

In phytodepuration treatments natural habitats are artificially reconstructed using plants that, according to 
species and characteristics, allow the realisation of a complete system of purification. To optimise the 
purification yields and to limit the surface commitment, a primary sedimentation pond is generally used as 
pre-treatment. 

The phytodepuration systems may be divided according to the direction of water flow: 

• free water system (FWS), consisting of ponds or channels where the water surface is exposed to the 
atmosphere and the soil, which is constantly submerged, is a support for the roots of emerging plants. 

• sub-surface flow system (SFS), where the surface of water is never exposed to direct contact with the 
atmosphere. 

 ةیسیئرلا ةیتابنلا ةیقنتلا ةمظنأ
 حمست ،صئاصخو عاونلأ اقفو ،يتلا تاتابنلا مادختساب عنطصم لكشب ةیعیبطلا لئاوملا ءانب داعی ةیتابنلا ةیقنتلا تاجلاع يف
 .ةقبسم ةجلاعمك يئادتبا بیسرت ةكرب مدختست ،حطسلا مازتلا نم دحللو ةیقنتلا ةلیصح نیسحتل .ةیقنتلا نم لماكتم ماظن قیقحتب
 :هایملا قفدت هاجتلا اقفو ةیتابنلا ةیقنتلا مظن میسقت نكمیو
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 ،رارمتساب ةقراغ يھ يتلا ،ةبرتلاو وجلل ضرعم ءاملا حطس ثیح تاونق وأ كرب نم فلؤم ،(FWS) يناجملا هایملا ماظن •
 .ةئشانلا تاتابنلا روذجل معد وھو

 .يوجلا فلاغلا عم رشابم سامت يلأ ادبا ءاملا حطس ضرعتی لا ثیح ،(SFS) حطسلا تحت قفدت ماظن •
The sub-surface flow systems are distinguished: 

• horizontal (SFS-H or HF) in which the water is purified in one or more ponds containing inert 
material with a particle size chosen in order to ensure an adequate hydraulic conductivity (sand, 
gravel, crushed rock); these inert materials constitute the medium in which the emerging plant roots 
develop (Phragmites spp. are commonly used or other marsh reeds); 

• vertical (SFS-V or VF) where the effluent to be treated runs vertically in a medium (percolation) and 
runs into the ponds with a discontinuous alternate load, while in SFS-H systems has a piston flow, 
with a continuous load. 

 : ةیلاتلا روملااب حطسلا تحت قفدت مظن زیمتت

 نامض لجلأ راتخم تامیسج مجح عم ةلماخ ةدام ىلع يوتحت رثكأ وأ ةدحاو ةكرب يف هایملا ھتیقنت متی ثیح  HF )وأ  SFS-H(  يقفلأا •
 ةئشانلا تاتابنلا روذج اھیف روطت يتلا ةئیبلا لكشت ةلماخلا داوملا هذھ ،)ةرسكملا روخصلاو ىصحلاو لمرلا( ةیفاك ةیكیلوردیھ ةیلصوم
 ؛)تاعقنتسملا بصق نم اھریغ وأ .Phragmites spp  ةداع مدختسی(

 ،ةعطقتم ةبوانتم ةلومح عم كربلا يف يرجتو )حیشرتلا( طسو يف يدوماع لكشب ةثولملا هایملا يرجت ثیح  VF )وأ (SFS-V يدومعلا •
 .ةرمتسم ةلومح عم ،سبكملا قفدت ھیدل SFS-H مظنلا يف امنیب

More recently, new configuration systems often use combined systems with both the HF and VF systems for 
the reduction of surface areas required to attain the objectives of purification and to improve some of the 
cleaning processes such as the elimination of nitrogen and phosphorus. 

 ةمزلالا ةیحطسلا تاحاسملا ضفخ فدھب VF ةمظنا عم HF ةمظنأ بنج ىلإ ابنج مدختست ام ابلاغ دیدجلا نیوكتلا مظن ،ةریخلأا ةنولآا يف
 .روفسوفلاو نیجورتینلا ىلع ءاضقلا لثم فیظنتلا تایلمع ضعب نیسحتلو ةیقنتلا فادھأ قیقحتل

The advantages of the phytodepuration systems may be summarized in:  

• purification ensured even for low loads of pollutants; 
• insensitivity to load variations, 
• plants operate also for short periods during the year; 
• reduced added energy: absolute economic and energy saving; 
• low use of electromechanical parts: no specialised maintenance;  
• absence of irritating insects and bad smells; 
• possibility to achieve a green area of a pleasant aspect; 
• possibilities of re-use of purified waste water still rich in nutrients to sprinkle on gardens and 

vegetables, or as non- drinkable water inside houses or tourist complexes (for flushing w.c.) which 
together allow this system to be defined as a really environment-friendly purification plant 

 :يلاتلا يف ةیتابنلا ةیقنتلا ةمظنأ ایازم صیخلت نكمیو

 ؛ تاثولملا ةضفخنم لامحلأل ىتح ةیقنت نامض •

 ؛ ةلومحلا تاریغتل ةیساسحلا مدع •

 ؛ ةنسلا للاخ ةریصق تارتفل اضیأ لمعت تاطحملا •

 ؛ ةقاطلاو قلطملا داصتقلاا ظفح : ةفاضملا ةقاطلا ضیفخت •

 ؛ةصصختم ةنایص لا : ةیئابرھك ءازجلأ مادختسا ةلق •

 ؛ ةھیركلا حئاورلاو ةجعزملا تارشحلا دوجو مدع • 

 ؛ةفیطل ةئیھ عم ءارضخ ةقطنم قیقحت ةیناكمإ •

 لخاد برشلل ةلباق ریغ هایمك وأ ،راضخلاو قئادحلا شر يف ةیذغملا داوملاب ةینغلا ةاقنملا يحصلا فرصلا هایم مادختسا ةداعإ تایناكمإ •
 . ةئیبلل ةقیدص ةیقنت ةطحم اقح هرابتعاب ماظنلا اذھ فیرعت ىلإ اعم حمست يتلا )ضیحارملل( ةیحایسلا تاعمجملا وأ لزانملا

SITE IDENTIFICATION 
Along the Assi River trout farms were build up close to the river without any concern about the their 
environmental impacts. So it has been difficult to find an area with enough space to realize a 
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phytodepuration plant. In these conditions, we decided to realize a pilot phytodepuration pond (PdP) 
at the outlet of a trout-fattening pond in order to make it replicable and/or up scaling in other trout 
farms. Therefore the plant has a dimension easily replicable and from an economic point of view 
reflects the capacities of the local trout farms and demonstrates that the phydepuration is technically 
ready adapted to different sizes of the farms  
The general plan of the PdP system is summarized in the following layout 

 عقوملا دیدحت
 ىلع روثعلا بعصلا نم ناك دقف كلذل .ةیئیبلا اھراثآب مامتھا يأ نود رھنلا برقب توارتلا عرازم ءانب مت يصاعلا رھن لوط ىلع
 pilot ةیبیرجت ةیتابن ةیقنت ةكرب ذفنن نأ انررق ،فورظلا هذھ يف .ةیتابنلا ةیقنتلا عنصم قیقحتل ةیفاك ةحاسم تاذ ةقطنم

phytodepuration pond (PdP)  يف اھقاطن عیسوت وأ / و راركتلل ةلباق اھلعج لجأ نم توارتلا ةیبرتل ةكرب جرخم دنع 
 عرازم تاردق سكعت ةیداصتقلاا رظنلا ةھجو نمو ،ةلوھسب راركتلل لباق مجح اھل ةطحملا ناف كلذل .ىرخلأا توارتلا عرازم
 .عرازملا نم ماجحلأا فلتخم عم فیكتلل ةینفلا ةیحانلا نم ةرداق ةیتابنلا ةیقنتلا نأب حضوتو ةیلحملا توارتلا

 ةیلاتلا طیطختلا يف ةیتابن ةیقنت ةكرب ماظنل ةماعلا ةطخلا صخلتتو

 
 
REALIZATION 

The identified pond was modified in order to favour the water circulation both in the fattening pond 
and in the PdP. This PdP an hybrid system because is a mix between a SFS and a FWS. 
The works lasted about one month because of acquiring the necessary material for the realization of 
the barriers and for filtering and excavating the pond. 

 ذیفنتلا
 نیجھ ماظن وھ  PdP اذھ . PdP  ةیقنتلا ةكرب يف و نیمستلا ةكرب نم لك يف هایملا نایرج عم مجسنی امل ةددحملا ةكربلا لیدعت مت

 . FWSو SFS نیب جیزم ھنلا
 .ةكربلا رفحلو ةیفصتللو زجاوحلا ذیفنتل ةمزلالا داوملا ىلع لوصحلل رھشلا يلاوح لامعلأا ترمتسا
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Two barriers were realized in concrete with iron grids and were set up one for separating the 
fattening pond from the PdP and the second at the outlet of the PdP. 

 ةكرب جرخم دنع يناثلاو ،PdP  ةیقنتلا ةكرب نم نیمست ةكرب لصفل امھدحا ، دیدحلا تاكبش عم ةناسرخلا نم نیزجاح ذیفنت مت
 .ةیقنتلا

  
The PdP was excavated for a total surface of about 68 m2 and for a filtering system with a depth of 
1,2 m under the average river level and a volume of 82 m3. In order to regulate the water level in the 
PdP a galvanized iron pipe (∅ 80 cm) was set up in the barrier dividing the trout pond from the 
PdP. 

 . ٣م ٨٢  مجحبو ،رھنلل طسوتملا ىوتسملا تحت رتم ٢،١ قمعب ةیفصتلا ماظنو ٢م ٦٨ يلاوح ةیلامجا ةحاسمب ةیقنتلا ةكرب رفح مت
 نع توارتلا ةكرب لصفی يذلا زجاحلا يف )مس ٨٠ ∅( قبئزملا دیدحلا بیبانأ ءاشنإ مت ةیقنتلا ةكرب يف هایملا ىوتسم میظنت لجأ نم
 .ةیقنتلا ةكرب

 
The PdP was filled with filtering materials of different size: stones of about 8-10 cm in ∅ near the 
inlet of the system, followed by gravel of about 4-8 cm and then by gravels of about 2-4 cm and 
finally again stones of 8-10 cm. The PdP is lightly depressed in the centre for the FWS and 3 stone 
bars were set up to facilitate the water circulation. 

-٤ نم ىصحلا اھیلت ،ماظنلا لخدم نم برقلاب ∅ يف مس ١٠-٨ يلاوح ةراجح :ةفلتخم ماجحأ نم ةیفصت داومب ةیقنتلا ةكرب ءلم مت
 ةرعقم ةیقنتلا ةكرب تلعج ھنا امك .مس ١٠-٨ نم ةراجحلا نم ىرخأ ةرم اریخأو مس ٤-٢ يلاوح نم ىصحلا نم كلذ دعبو مس ٨
 .هایملا نایرج لیھستل ةیرجح زجاوح ٣ تئشنأو FWS لجلا زكرملا يف فیفط لكشب
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The final layout of the PdP is schematized in the following figure: 
 :يلاتلا لكشلا يف تمسر دق ةیتابنلا ةیقنتلا ةكربل يئاھنلا طیطختلا
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VEGETATION 

The necessary vegetation for the PdP was identified and collected locally along the Assi River. The 
four utilized species were: 

 يتابنلا ءاطغلا
 ةعبرلأا عاونلأا تناكو .يصاعلا رھن لوط ىلع ایلحم اھعمجو PDP ةیتابنلا ةیقنتلا كربل ةمزلالا تاتابنلا ىلع فرعتلا مت
 : يلاتلاك يھ ةمدختسم

Sparganium erectum, commonly known as the bur - reed, 
is a genus of aquatic plants of shallow marshes, ponds 
and streams. The stem, which may be floating or 
emergent, emerges from a buried rhizome, which like 
many wetland plants, is dependent upon aerenchyma to 
transport oxygen to the rooting zone. The leaves are 
strap-like. The flowers are borne in spherical heads, 
which bear either male or female flowers. The seeds may 
accumulate in the soil as dense seed banks, which allow 
the plants to regenerate during low water periods. 
Sparganium erectum is an important component of 
aquatic and marsh vegetation in temperate to arctic 
regions. It provides food and cover for wildlife and 
waterfowl. 

Sparganium erectum، مساب فورعملا bur-reed ، نم سنج وھ 
 ،قاسلا .هایملا يراجمو كربلاو ةلحضلا تاعقنتسملا نم ةیئاملا تاتابنلا
 تاتابن نم دیدعلاك ،نوفدم رذج نم جرخت ،ةقثبنم وأ ةمئاع نوكت دق يتلاو
 ةقطنم ىلإ نیجسكولأا لقنل aerenchyma ىلع دمتعت ،ةبطرلا يضارلأا
 يتلاو ،ةیورك سوؤر يف روھزلا دلوتو .مازح لثم يھ قارولأا .روذجلا
 روذبلل كونبك ةبرتلا يف روذبلا مكارتت دق .ثانأ وأ روكذ امإ اروھز رمثت
 .ةضفخنم هایملا تارتف للاخ ددجتلل تاتابنلل حمست يتلا ،ةفیثكلا

Sparganium erectum  تاتابنو ةیئاملا تاتابنلا نم ماھ رصنع وھ 
 ءاطغلاو ءاذغلا رفویو .ةیبطقلا قطانملا ىلإ ةلدتعملا قطانملا يف تاعقنتسملا
 .ءاملا رویطو ةیربلا ةایحلل

 

 

Typha sp., commonly known as cattails, is often among 
the first wetland plants to colonize areas of newly 
exposed wet mud, with its abundant wind dispersed 
seeds. It can also survive in the soil for long periods with 
buried seeds. It germinates best with sunlight and 
fluctuating temperatures, which is typical of many 
wetland plants that regenerate on mud flats. It also 
spreads by rhizomes, forming large interconnected stands. 
Hence, it has three interlocking reproductive strategies: 
dominance of local habitats by clonal growth, survival of 
long inhospitable periods with buried seeds, and dispersal 
to new sites with wind-dispersed seeds. This may explain 
in part why the species is so widespread. Owing to the 
well-developed aerenchyma, it is quite resistant to 
flooding. Even the dead stalks are capable of transmitting 
oxygen to the rooting zone. 

Typha SP.  لئاوأ نیب نوكی ام ابلاغو ،ضاوحلاا باشعأ مساب فورعملا 
 نیطلل اثیدح ضرعتت يتلا قطانملا نطوتست يتلا ةبطرلا يضارلأا تاتابن
 ةبرتلا يف مواقت نأ نكمی امك .حایرلا اھرثنت يتلا ةریفولا هروذب عم ، بطرلا
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 تاجرد عم لضفأ لكشب تبنت اھنا .ةنوفدملا روذبلا عم ةلیوط تارتفل
 تاتابن نم ریثك يف لاحلا يھ يتلاو ،سمشلا ةعشأو ةبلقتملا ةرارحلا
 نم اضیأ ددمتی وھو .ةینیطلا تاحطسملا ىلع دلوتت يتلا ةبطرلا يضارلأا
 تایجیتارتسا ةثلاث ھلف ،يلاتلابو .ةطبارتم ةریبك تاكبش لاكشم روذجلا
 ،يخاسنتسلاا ومنلا قیرط نع ةیلحملا لئاوملا ىلع ةنمیھلا :ةكباشتم ةیدلوت
 عم ةدیدج عقاوم ىلإ راثتنلااو ،ةنوفدملا هروذب عم ةلیوط ةیساق تارتفل ءاقبلا
 عاونلأا هذھ راشتنا ببس ایئزج رسفی دق اذھو .حایرلا اھرثنت يتلا روذبلا

 ادج مواقم وھف ،ھیدل ةروطتم  aerenchymaل ارظن .ادج عساو قاطن ىلع
 .هروذج ىلإ نیجسكولأا لقن ىلع ةرداق ةتیملا ھناقیس ىتح .تاناضیفلل

Phragmites australis, commonly known as common reed, 
forms extensive stands (known as reed beds), which may 
be as much as 1 square kilometre or more in extent. 
Where conditions are suitable it can spread at 5 metres or 
more per year by horizontal runners, which put down 
roots at regular intervals. It can grow in damp ground, in 
standing water up to 1 metre or so deep, or even as a 
floating mat. The erect stems grow to 2–6 metres tall, 
with the tallest plants growing in areas with hot summers 
and fertile growing conditions. The flowers are produced 
in late summer in a dense, dark purple panicle, about 20–
50 cm long. Later the numerous long, narrow, sharp-
pointed spikelets appear greyer due to the growth of long, 
silky hairs. Common reed is suppressed where livestock 
grazes it regularly. Under these conditions it either grows 
as small shoots within the grassland sward, or it 
disappears altogether. 

Phragmites AUSTRALIS، كرتشملا بصقلا مساب فورعملاو، 
 ردقب ةدتمم نوكت دق يتلاو ،)بصقلا مساب فورعملا( ةعساو فقاوم لكشت

 ٥ ل دتمی نأ نكمی ةبسانم فورظلا نوكت امدنعو .رثكأ وأ عبرم رتم ولیك ١
 تارتف يف اھروذج عضت ثیح ،ةیقفأ ناقیس لبق نم ةنسلا يف رثكأ وأ راتمأ
 رتم ١ ىلإ لصت  ةدكار هایم يف ،ةبطر ضرأ يف ومنت نأ نكمیو .ةمظتنم
-٢ لوط ىلإ لصت ةبصتنملا ناقیسلا .ةمئاع ةریصح يف ىتح وأ ، قمعا وأ

 راحلا فیصلا تاذ قطانملا يف ومنت يتلا لوطلأا تاتابنلا عم ،راتمأ ٦
 دوقنع يف فیصلا رخاوأ يف روھزلا جاتنإ متیو .ةبصخ ومن فورظو
 ریثكلا رھظی ،قحلا تقو يف .مس ٥٠-٢٠ لوطبو ، ،فیثك نكاد يناوجرأ
 .يریرح لیوط ربو ومن ةلعب رثكا ةیدامر ةداحو ةقیض ةلیوط تلابینسلا نم
 هذھ لظ يف .مظتنم لكشب ھیعرب ةیشاملا موقت امنیح بصقلا ومن عمق متیو
 ةیبشعلا يضارلأا لخاد ةریغص ناصغا لكشب ومنی اما وھف فورظلا
 .امامت يفتخی وأ ،ةجرملا

 
 

 

Salix libanotica, commonly known as willow, is a 
deciduous tree and shrub, found primarily on moist soils 
in cold and temperate regions of the Northern 
Hemisphere. Willows all have abundant watery bark sap, 
which is heavily charged with salicylic acid, soft usually 
pliant tough wood, slender branches and large fibrous 
often stoloniferous roots. The roots are remarkable for 
their toughness, size, and tenacity to life, and roots 
readily grow from aerial parts of the plant. The leaves are 
typically elongated, but may also be round to oval, 
frequently with a serrated margin. Willows are dioecious, 
with male and female flowers appearing as catkins on 
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different plants; the catkins are produced early in the 
spring, often before the leaves, or as the new leaves open. 

Salix libanotica ، ةریجشو ةرجش ،فاصفصلا مساب فورعملاو 
 نم ةلدتعملاو ةدرابلا قطانملا يف ةبطرلا ةبرتلا ىلعً ةیادب تدجو ،ةیضفن
 نوكی يذلاو ، ةرفوب يئام ءاحل لئاس ھیدل فاصفصلا .يلامشلا ةركلا فصن
 ، عاوطم معان نیتم بشخو ،فاصفصلا ضمحب ریبك لكشب نوحشم
 نم ریثك يف ةریفو ةیقفا عورفل ةجتنم ةریبك ةیفیل روذجو ةلیحن عورفو
 ومنتو ،ةایحلاب اھكسمتو ،اھمجحو ،اھتبلاصل رظنلل ةتفلا روذج .نایحلأا
 ةلیحن نوكت ام ةداع قارولاا .تابنلل ةیئاوھلا ءازجلأا نم ةلوھسب روذجلا
 نایحلأا نم ریثك يف ،ةیواضیب ىلا ةیرئاد اضیأ نوكت دق اھنكلو ،ةلیطتسم
 ثانإو روكذ روھز عم ،سنجلا يئانث وھ فاصفصلا .ةننسم فاوح عم
 فاصفصلا لیسع جاتنإ متی ؛ةفلتخملا تاتابنلا ىلع فاصفصلا لیسعك رھظت
 قارولأا حتفتت امدنع وأ ،قارولأا لبق ابلاغو ،عیبرلا نم ركبم تقو يف
 .ةدیدجلا

 
 
PLANT COLLECTION AND SEEDING 

The plants were identified along the Assi River taking care to collect them with all the root system. 
The collected cut plant were preserved in plastic boxes and put in the water till implanting them. 
The plants were implanted at a density of 4/m2 according to their preferred environmental 
characteristic: Sparganium is planted in the depressed flooded area of the PdP, while Typha and 
Phragmites are planted in the marginal wet area.  
Three Salix were also planted in some corners of the PdP 

 روذبلا عرزو تاتابنلا عمج
 ةعوطقملا تاتابنلا تظفح مث .اھروذج لك عم امھنم لك عمج ىلع صرحلا عم يصاعلا رھن لوط ىلع تاتابنلا ىلع فرعتلا مت
 .اھعرز دعوم ىتح ءاملا يف تعضوو كیتسلابلا نم قیدانص يف ةعومجملا
 ةضفخنملا ةرومغلا ةقطنملا يف  Sparganium عرز :ةلضفملا ةیئیبلا صئاصخلا ىلع اءانب ٢م\٤  نم ةفاثكب يف تاتابنلا عرز مت
 .ةیشماھلا ةبطرلا ةقطنملا يف  Phragmitesو Typha عرز نیح يف ،ةیقنتلا ةكرب نم
 .ةیتابنلا ةیقنتلا ةكرب  ایاوز ضعب يف فاصفص ةثلاث اضیأ تعرز
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MANAGEMENT AND CONTROL 

The management of the system is carried out daily by the trout farm owner for the cleaning of the grids and 
monthly for the removal of the infesting vegetation and of the dead leaves, branches and roots, from the 
phytodepuration pond. 

 ةبقارملاو ةرادلإا

 ةكرب نم ، ةتیملا روذجلاو عورفلاو قارولأاو يتابنلا ءاطغلا ةلازلإ و ، ایموی تاكبشلا فیظنتل توارتلا ةعرزم بحاص لبق نم ماظنلا ةرادإ مت
 .ایرھش ةیتابنلا ةیقنتلا

The efficiency of the system has been evaluated monitoring the nutrient differences between the 
phytodepuration basin and the trout pond in seasonal campaigns (five samplings). Three stations were 
identified where water and sediment samples were collected: 

a) at the entrance of the trout pound 
b) at the exit of the trout pond (close to the phytodepuration plant) 
c) at the exit of the phytodepuration plant 

 سمخ( ةیمسوم تلامح يف كلذو ،توارتلا ةكربو ةیقنتلا ضوح نیب ةیتابنلا تایذغملا ةیمك يف تافلاتخلاا دصرب ماظنلا ةءافك مییقت مت دقو
 :بساورلاو هایملا تانیع عمج مت ثیح تاطحم ثلاث دیدحت مت دقو .)تانیع

 توارتلا ةكرب لخدم دنع )أ

 )ةیتابنلا ةیقنتلا ةطحم نم برقلاب( توارتلا ةكربلا جرخم دنع )ب

 ةیتابنلا ةیقنتلا ةطحم جرخم دنع )ج
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The quality of water has been evaluated considering the following parameters: 

• pH (pH Units 25oC) 
• Nitrate (mg/L NO3-) 
• Nitrate-Nitrogen (mg/L NO3 N) 
• Nitrite (mg/L NO2-) - 
• Nitrite- Nitrogen (mg/L NO2 N) 
• Ammonia (mg/L NH3) 
• Ammonia-Nitrogen (mg/L NH3 N) 
• Total Phosphorus (mg/L P) 
• Biochemical Oxygen Demand (mg/L BOD5) 
• Chemical Oxygen Demand (mg/L O2) 
• Total Suspended Solids (mg/L) 

 :ةیلاتلا رییاعملا ىلا رظنلاب هایملا ةیعون مییقت مت دقو

• pH (pH Units 25oC) 
• Nitrate (mg/L NO3-) 
• Nitrate-Nitrogen (mg/L NO3 N) 
• Nitrite (mg/L NO2-) - 
• Nitrite- Nitrogen (mg/L NO2 N) 
• Ammonia (mg/L NH3) 
• Ammonia-Nitrogen (mg/L NH3 N) 
• Total Phosphorus (mg/L P) 
 )BOD5 رتل \غلم( يئایمیكویبلا نیجسكلأا ىلع بلطلا •
 )O2  رتل / مغلم( يئایمیكلا نیجسكلأا ىلع بلطلا •
 )رتل / مجلم( ةقلاعلا ةبلصلا داوملا لمجم •

The sediment quality has been evaluated considering the following parameters: 

• Total carbon mg/l 
• Total Nitrogen mg/l  
• Total Phosphorus g/kg 

The samples were collected early in the morning, kept refrigerated and brought to the American University of 
Beirut, in two different laboratories (Environment Core Laboratory for the sediment and Environmental 
Engineering Research Center for the water) where the relative analysis has been carried out.  

 :ةیلاتلا رییاعملا ىلا رظنلاب بساورلا ةیعون مییقت مت دقو

 رتل \ غلم نوبركلا يلامجإ •

 رتل \ غلم نیجورتینلا يلامجا •

 غك \ غ روفسوفلا يلامجا •

 Environment( نیفلتخم نیلمعم يف ،توریب يف ةیكریملأا ةعماجلا ىلإ تذخاو ةدربم تیقبا ، حابصلا نم ركبم تقو يف تانیعلا عمج مت
Core Laboratory for the sediment and Environmental Engineering Research Center for the water( ءارجإ مت ثیح 

 .اھل يبسنلا لیلحتلا

COST ANALYSIS AND REPLICABILITY OF THE PHYTODEPURATION SYSTEM 
This paragraph intends to analyze the economic aspects of the introduction of phytodepuration systems for 
reducing the organic pollution produced by the trout farms on the Assi River.  

Thanks to the experience of the construction of the Pilot Plant in the framework of the “Fitoambient Project” 
it is possible to have a realistic overview of the costs of realization of the system, the economic aspects of the 
alternative solutions for the construction of the system (sizes, location, etc) and, most of all, the different 
viable solutions for financing the installation of the systems in relation with the market potentialities of the 
product “trout of Hermel”.  

 ةیتابنلا ةیقنتلا ماظنل راركتلا ةیناكمإو فیلاكتلا لیلحت

 رھن ىلع توارتلا عرازم اھجتنت يتلا يوضعلا ثولتلا نم دحلل ةیتابنلا ةیقنتلا مظن لاخدلإ ةیداصتقلاا بناوجلا لیلحت مزتعت ةرقفلا هذھ
 .يصاعلا
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 ذیفنت فیلاكتل ةیعقاو ةحمل ىلع لوصحلا انكمم ىحضا "يتابنلا طیحملا عورشم" راطإ يف ةیبیرجت ةطحم ءانب نم ةبستكملا ةربخلا لضفب
 لیومتل قیبطتلل ةلباقلا ىرخلاا لولحلا ،ھلك كلذ نم مھلأاو ،)خلا ،عقوملاو ماجحلأا( ماظن ءانبل ةلیدبلا لولحلل ةیداصتقلاا بناوجللو ،ماظنلا
 ."يلمرھلا توارتلا" جاتنلا ةیقوسلا تاناكملإ ةبسنلاب ةمظنأ بیكرت

The cost for the realization of a phytodepuration system strictly depends on its typology (surface, subsurface, 
vertical or horizontal, etc), its dimensions and the location.  

For these reasons before starting analyzing which are the categories of cost that we should look upon, we 
should point out a couple of spot advises for substantially reduce the cost of construction: 

• Realizing a phytodepuration basins in coincidence with the works of  renovation and rebuilding that 
periodically are operated on the trout farms would substantially reduce the cost; 

• Some pre-existing basins like abandoned ponds or outlet channels of the farms can be used for  
phytodepuration. 

 .عقوملاو هداعبأو ،)خلا ،يقفأ مأ يسأر ،ةیحطسلا تحت ،حطسلا( ھفینصت ىلع مات لكشب دمتعی ةیتابنلا ةیقنتلا ماظن ذیفنت ةفلكت نا

 لیلقتلل ةزكرملا حئاصنلا نم نینثا ىلإ ریشن نأ يغبنی ،اھیلإ رظنن نأ انل يغبنی يتلا ةفلكتلا تائف يھ ام لوح لیلحت يف ءدبلا لبق بابسلأا هذھل
 :ءانبلا فیلاكتل يلعفلا

 فوس توارتلا عرازم ىلع يرود لكشب اھذیفنت متی يتلا ءانبلا ةداعإو میمرتلا لامعأ عم نمازتلاب ةیتابنلا ةیقنتلا ضاوحأ ذیفنت  •
 ؛فیلاكتلا يرھوج لكشب ضفخی

 ةیقنتلا لجلا عرازملا يف ةدوجوملا جراخملا تاونق وأ ةروجھملا كربلا لثم لبق نم ةدوجوملا ضاوحلأا ضعب مادختسا نكمیو •
 .ةیتابنلا

Considering the pilot plant realized (subsurface horizontal flow), the costs would relate to few categories: 

• Working days of local workers 
• Renting of the work machines (if needed, as digger, dozer, etc)  
• Gravels of different size 
• Concrete and iron for the entrance and exit barriers 
• Plants collection and replanting 
• Pumps, pipes, etc 
• Supervision of the works 
• Alternative use of the area (if any) 
• Maintenance costs  

 :روما ةدعب قلعتت فیلاكتلا نإف ،)حطسلا تحت يقفأ قفدت( ةذفنملا ةیبیرجتلا ةطحملا ىلا رظنلاب

 .نییلحملا لامعلا لمع مایأ •

 )خلا ،رزودلب ،ةرافح ،رملأا مزل اذإ( لمعلا تلاآ ریجأت •

 ةفلتخم ماجحأ نم ىصحلا •

  جورخلاو لوخدلا زجاوحل دیدحلاو ةناسرخلا •

 تاتابنلا ةعارز ةداعإو عمج •

 خلا ،بیبانأو تاخضم •

 لامعلأا ىلع فارشلإا •

 )تدجو نإ( ةلیدب يضارا مادختسا •

 ةنایصلا فیلاكت •

 

 

The cost of labour results to be particularly low in area of Hermel (around 25$ per day), while  more 
expensive are the cost of renting work machines (60$/hour) and some materials (gravels, concrete, iron and 
pipes) whose price is particularly high in these months because of the lack of materials usually imported from 
Syria. In some cases the location or the kind of typology of constructed wetland chosen make it necessary to 
build up some supporting structures like pumping system for having vertical depuration, or pipes for 
regulating the flow in the basin (like in the case of our basin). 
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 اعافترا رثكا لمعلا تلاآ راجئتسا ةفلكت امنیب ،)دحاولا مویلل $ ٢٥ يلاوح( لمرھلا ةقطنم يف ةصاخ ةضفخنم يھ ةلامعلا ةفلكت نا 
 يتلا داوملا صقن ببسب روھشلا كلت يف ةصاخ ةعفترم اھراعسا تناك )بیبانلأاو دیدحلاو ةناسرخلاو ىصحلا( داوملا ضعبو )ةعاس\$٦٠(
 لكایھلا ضعب ءانب يرورضلا نم ، ةراتخملا ةبطرلا يضارلأا فینصت عونلا وا عقوملا لعجی دق تلااحلا ضعب يف ً.ةداع ایروس نم دروتست
 )انیدل ضوحلا ةلاح يف لثم( ضوحلا يف قفدتلا میظنتل بیبانأ وأ ،ةیدومعلا ةیقنتلا ىلع لوصحلل خضلا ماظن معد لثم

For basins of little dimension it is possible to collect the plants needed from the local colonies, being careful 
to not impacting on them (collecting less than 10% of each colony). In that case the costs for transplanting 
them should be considered. On the other side if many phytodepuration basins are built at same times or very 
big basins are built, autochthonous plants should be provided from a botanic garden centre. The 
phytodepuration basin is realized in earth, so the only cost in term of concrete and iron is related to the 
entrance and exit barriers. 

 عمج( اھیلع رثؤت لا نأ ىلع صرحلاو ،ةیلحملا )تارمعتسملا(نطاومَلا نم ةمزلالا تاتابنلا عمج ،ریغصلا مجحلا تاذ ضاوحلأل، نكمملا نمف
 ضاوحأ نم دیدعلا ءانب مت اذإ رخلآا بناجلا ىلع .نابسحلاب عرزلاو لقنلا فیلاكت  ذخا بجی ،ةلاحلا هذھ يف .)نطوم لك نم ٪١٠ نم لقأ
 ضرأ يف ةیتابنلا ةیقنتلا ضوح ذفن .ةیتابنلا لتاشملا نم ةیلصا تاتابن ریفوت يغبنی ،ادج ةریبك ضاوحأ ؤانب متی وأ تقولا سفن يف ةیتابنلا ةیقنتلا
 .جرخملاو لخدملا زجاوحب  طقف ةقلعتم دیدحلاو تنمسلاا فیلاكت ناف كلذل ، )نوطابلاب اھتیطغت نودب( ةیبارت

The technology is quite simple and easy to handle but a technical supervision could be needed on the more 
technical issue like the filtering materials placing and the selection and disposition of the plants or the correct 
hydraulics of the basin. For this need for 
competencies, the local authorities (Ministry of 
Agriculture, Municipality of Hermel, etc) already 
have the human resources for supporting the 
construction of the phytodepuration systems through 
local experts that have been trained in the framework 
of the “Fitoambient Project”. The maintenance costs 
relates to the eradication of invasive plants not adapt 
to pytodepuration, the eventual regulation of the 
water flow, the cleaning of grids. In the case of little 
basins these maintenance can be done directly by the 
trout farmers and takes only few hours a year, while 
in the case of big basin the additional work for the 
workers can be considered as a cost. 

 رایتخاو ةیفصتلا داوم عضو لثم ةینفلا رثكلأا ةلأسملا ىلع ينف فارشإ ىلإ جاتحت دق  اھنكلو ةجلاعملا ةلھسو ادج طیسب ایجولونكتلا هذھ نا
 )خلا ،لمرھلا ةیدلب ،ةعارزلا ةرازو( ةیلحملا تاطلسلا ناف تاءافكلل ةجاحلا هذھ ببسب .ضوحلل حیحصلا يئاملا ھیجوتلا وأ تاتابنلا عیزوتو
 نا ." يتابنلا طیحملا" عورشم راطإ يف مھبیردت مت يتلا نییلحم ءاربخ للاخ نم ةیتابنلا ةیقنتلا ةمظنأ ءانب معدل ةیرشبلا دراوملا لعفلاب اھیدل
 يف نكمی .تاكبشلا فیظنتو ،هایملا قفدتل يئاھنلا میظنتلا ،ةیتابنلا ةیقنتلا عم فیكتت لا يتلا ةیزاغلا تاتابنلا ىلع ءاضقلاب قلعتت ةنایصلا فیلاكت

 ةلاح يف ھنأ نیح يف ،ةنسلا يف طقف ةلیلق تاعاس قرغتسیو توارتلا يعرازم لبق نم ةرشابم ةنایصلاب مایقلا نوكی نا ةریغصلا ضاوحلأا ةلاح
  .ةفلكتلا ثیح نم لامعلل يفاضلإا لمعلا رابتعا نكمی ریبك ضوح

Considering the replicability of the phytodepuration system, we can take into consideration three classical 
sources of funding: 

• Private funding (trout farm owners) 
• Local public funding (Ministry, local authorities)  
• International support  (international cooperation) 

 :لیومتلل ةیكیسلاكلا ةثلاثلا رداصملا رابتعلاا يف ذخأت نأ اننكمی ،ةیتابنلا ةیقنتلا ماظن راركت ةیناكمإ ىلا رظنلاب

 )توارتلا عرازم باحصأ( صاخلا لیومتلا •

 )ةیلحملا تاطلسلاو ،ةرازولا( يلحملا ماعلا لیومتلا •

 )يلودلا نواعتلا( يلودلا معدلا •

While in the second and third case the initiative and funding is public, in the first one the trout farm owners 
themselves are called to invest for ensuring the sustainability of their production by buffering its 
environmental impact. Of course the solution can be a mix between the three solutions, being the private 
funding (by far the more sustainable) supported by the public assistance. In all cases trout farmers should 
have a clear perception of the current sustainability risk and the economic benefit that could come out from 
the improvement of the river water quality. 
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 ةمادتسا نامضل رامثتسلال نووعدم مھسفنأ توارتلا عرازم باحصأ ىلولأا ةلاحلا يفف ،ماع لیومتلاو ةردابملا ةثلاثلاو ةیناثلا ةلاحلا يف امنیب
 رثكلأا( صاخلا عاطقلا نم لیومتلا يرجیو ،ةثلاثلا لولحلا نیب جیزم لحلا نوكی نأ نكمی عبطلاب .يئیبلا رثلأا ضفخ للاخ نم جاتنلإا
 ةیلاحلا ةمادتسلاا رطاخملل حضاو روصت توارتلا يعرازم ىدل نوكی نأ بجی تلااحلا عیمج يف .ةماعلا تادعاسملا نم معدب )ةمادتسا
 رھنلا هایم ةیعون نیسحت نم جرخت نأ نكمی يتلا ةیداصتقلاا ةعفنملاو

In term of sustainability the main risk is to not being able to rear trout anymore because of the degradation of 
the ecosystem, while the potential benefits are related to a better product quality (price) and a lower mortality 
rate of the trout. In these terms the realization of depurations systems can, by itself, improve the health, and 
so the value, of the trout. Nevertheless for having tangible economic returns in term of farmers’ income, the 
introduction of the phytodepuration system should be adopted as the bulk element of a package of 
improvements in the sustainable management2 of the ecosystem and valorised through focused innovations in 
the marketing system. In other words there is an important opportunity for positioning the product “trout of 
Hermel” on the national and regional markets as an high value product that is recognized as healthy and 
environmental friendly; phytodepuration can represent the bulk of this new strategy. We will consider this 
opportunity through a short market analysis in the next paragraph. 

 ةلمتحملا دئاوفلا طبترت نیح يف ،يئیبلا ماظنلا روھدت ببسب نلآا دعب توارتلا جاتنا ىلع ةردقلا مدع وھ يسیئرلا رطخلا ناف ةمادتسلاا ثیح نم
 اذكھو ،ةحصلا نیسحت ،ھتاذ دح يف ،نكمی ةیقنتلا مظن قیقحت نا طورشلا هذھ يف .كامسلاا قوفن لدعم ضفخو )رعسلا( جتنملا ةیعون نیسحتب
 ةیتابنلا ةیقنتلا ماظن لاخدإ دامتعا يغبنی ،نیعرازملا لخدل ةبسنلاب ةسوملم ةیداصتقا دئاوع ىلع لوصحلل كلذ عم .توارتلا كمسل ،ةمیقلا
 يف يف دیدجتلا ىلع زیكرتلاب ةمیقلا نیسحتو ، يئیبلا ماظنلل ةمادتسملا ةرادلإا لاجم يف تانیسحتلا نم ةعومجم نم ربكلأا رصنعلا اھرابتعاب
 فورعم ةمیقلا يلاع جتنمك ةیمیلقلإاو ةینطولا قاوسلأا يف اعقوم  "لمرھلا توارت" ءاطعلا ةمھم ةصرف كانھ ىرخأ ةرابعبو .قیوستلا ماظن
 لیلحت للاخ نم ةصرفلا هذھل رظننسو .ةدیدجلا ةیجیتارتسلاا هذھ نم ربكلأا ءزجلا لثمت نأ نكمی ةیتابنلا ةیقنتلا ؛ةئیبلل قیدصو يحص ھنوكل
 .ةیلاتلا ةرقفلا يف قوسلل ریصق

An alternative to introduce phytodepuration at the exit of each trout farms would be the creation of few big 
phytodepuration basins along the river, but this would require appropriate spaces, relevant public investments 
and the need for professional maintenance. Much easier and valuable would be the realization of targeted 
interventions for the natural restoration of river banks destroyed by the construction of ponds and 
restaurants3. In all cases an effective intervention from the public actor would require an improved capacity 
in the management of the territory that can be only realized by integrating the action of the institution that 
have competencies on the issue (Ministry of Agriculture, Ministry of Water, Ministry of Tourism, interested 
Municipalities, etc.). In Europe, this need for having a unique institutional voice for managing the river basin 
has been resolved by creating a specific Basin Authorities. 

 لوط ىلع ةیتابنلا ةیقنتلل ةریبكلا ضاوحلأا نم لیلق ددع ءاشنإب نوكی توارتلا عرازم لك جراخم ىلع ةیتابنلا ةیقنتلا لاخدإ نع لیدبلا نا
 نوكی فوس ةمیق و ةلوھس رثكاو .ةفرتحملا ةنایصلا ةرورضو ةلصلا تاذ ةماعلا تارامثتسلااو ،ةبسانم تاحاسم بلطتی اذھ نكلو ،رھنلا
 تایلعافلا نم لاعف لخدت يأ نإف تلااحلا عیمج يف .معاطملاو كربلا ءانب اھرمد يتلا رھنلا فافضل يعیبطلا ةداعتسلال ةھجوم تلاخدت قیقحت
 يف تایحلاصلا اھیدل يتلا ةسسؤملا نم لمعلا جمد للاخ نم لاإ ققحتت نأ نكمی لا يتلا يضارلأا ةرادإ يف ةردقلا نیسحت بلطتت فوس ةماعلا
 ةغیص دوجو ىلإ ةجاحلا هذھ لح مت ،ابوروأ يف .)كلذ ىلإ امو ،ةینعملا تایدلبلاو ةحایسلا ةرازو ،هایملا ةرازو ،ةعارزلا ةرازو( ةیضقلا
.ضاوحلال ةصاخ تاطلس ءاشنإ قیرط نع راھنلأا ضاوحأ ةرادلإ ةدیحو ةیسسؤم

 
2 As detailed in the Guidelines for responsible trout farming that have been outputs of the project realized in 2009 by 
Haliéus/Lega Pesca in collaboration with Arcs, improvements are needed in fish feeding, management of the pond 
(cleaning, etc), treatment of the trout during the operations. 
3 A detailed mapping of the existing farms is included in the Manual for environmental management and land-use. 
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> 
MARKET ANALYSIS AND POTENTIALITIES OF THE LOCAL PRODUCT 

Traditionally the production of the trout farms is sold locally or exported to the Syrian surrounding villages. 
Currently in Lebanon there is not clear a perception of the existence of a “district” of trout farms in the area 
of Hermel, and trout in general are considered as not valuable product in spite of their high nutritional 
properties. Only recently some new market channels have been opened toward Beirut and the high-value 
markets of the gulf area. In the market of Beirut the product is mainly sold as fresh or smoked to the 
restaurants and hotels, while only highest added value products can reach the markets of the gulf area 
(smoked or canned trout, trout caviar, etc.). 

 يلحملا جتنملا تاناكمإو قوسلا لیلحت

 ةیروسلا ىرقلا ىلإ اھریدصت وأ ایلحم توارتلا عرازم جاتنإ عیب متی ایدیلقت
 "ةقطنم" دوجو نع روصت كانھ سیل ھنا حضاولا نم نانبل يف ایلاح و .ةرواجملا
 جتنم ماع لكشب ربتعی توارتلا كمس نا امك ،لمرھلا ةقطنم يف توارتلا عرازمل

 ضعب حتف مت طقف ارخؤم .ةیلاعلا ةیئاذغلا ھصئاصخ نم مغرلا ىلع ةمیق يذ ریغ
 ةقطنم نم ةیلاعلا ةمیقلا تاذ قاوسلأاو توریب وحن ةدیدجلا قیوستلا تاونقلا
 معاطملا ىلإ انخدم وأ اجزاط يسیئر لكشب جتنملا عابی توریب قوس يف .جیلخلا
 ىلإ لصت نأ نكمی طقف ىلعلأا ةفاضملا ةمیقلا تاذ تاجتنملا نأ نیح يف ،قدانفلاو
 ،رایفاكلاو نوملسلا ، بلعملا توارتلا وأ نخدملا توارتلا( جیلخلا ةقطنم قاوسأ
 )كلذ ىلإ امو

These market operations are usually not run by external 
intermediaries, but by some local trout farmers that collect and 
resell the product of different farms, so most of this added value remains on the territory. Through these trade 
channels already open it is possible to see great market perspectives for increasing the value of the product on 
the high values markets while continuing selling locally through price differentiation strategies. Naturally 
only products that have very high quality and food safety standards can reach those high-value markets. The 
occurrence of products of lower quality4 can be a threat for all the system because it lower the credibility 
(and the average price) of the product from this area regardless of the actual single producer. 

 عرازملا جتنم عیب ةداعإو عمجب نوموقی نیذلا نییلحملا توارتلا يعرازم ضعب لبق نم لب ،ةیجراخ ةطاسوب هذھ قوسلا تایلمعرادت لا ةداعو
 ملاعم ىرن نأ نكمملا نم لعفلاب ةحوتفملا ةیراجتلا تاونقلا هذھ للاخ نم .اھنم دافتسم ریغ ىقبت ةفاضملا ةمیقلا هذھ مظعم كلذل ،ةفلتخملا
 ةعیبطب .راعسلأا زیامت تایجیتارتسا للاخ نم ایلحم عیبلا لصاون يذلا تقولا يف ةیلاعلا میقلا تاذ قاوسلأا يف جتنملا ةمیق ةدایزل ةریبك قوسل
 نا نكمی .ةیلاعلا ةمیقلا تاذ قاوسلأا كلت ىلإ لصت نأ نكمی ةیذغلأا ةملاس رییاعم يوتحت يتلا و ةیلاعلا ةیعونلا تاذ تاجتنملا طقف لاحلا
 نع رظنلا ضغب ةقطنملا هذھ نم جتنملل )رعسلا طسوتمو( ةیقادصم لك ضفخی ھنلأ ماظنلل ادیدھت لقلأا ةدوجلا تاذ تاجتنملا روھظ لكشی
 .يلعفلا جتنملا

 

For this reason one of the main ways for increasing the added value is by providing it with quality and 
environmental certification. For both quality and environmental certification, the phytodepuration can play a 
central role. In fact the quality certification depends, among others, from the quality of the water, while the 
environmental certification can be obtained only if the farm is able to substantially reduce or eliminate the 
pollution that it creates. Many private companies in Lebanon already provide environmental or quality 
certifications according to international standards, but the single trout farmer could be daunted by the 
difficulties and costs of the certification process. For this reason the farmers of Hermel should cooperate to 
reach the critical mass needed for being recognizable on the markets, justifying the certification costs. Even 
without actually achieving an external certification, an organization of the farmers of Hermel could be able to 
create a new common brand, defining rules for the production, quality standard, a set of internal controls and 
work for the promotion of the product “Trout of Hermel”. The cooperation between trout farmers could go 
from a simple association for promoting the product and supporting the members in improving their 
sustainability, up to a real consortium or cooperative retailing the product on the market with a single brand 
and ensuring its quality and environmental sustainability. 

 ةدوجلا ةداھش ىلع لوصحلل .ةئیبلا و ةدوجلا تاداھشب هدیوزت قیرط نع يھ ةفاضملا ةمیقلا ةدایزل ةیسیئرلا قرطلا نم ةدحاو ببسلا اذھل
 امنیب ،هایملا ةیعون ىلع ،ىرخأ رومأ نیب نم ،ةدوجلا ةداھش دمتعت عقاولا يف .ایروحم ارود بعلت نا ةیتابنلا ةیقنتلل نكمی ،ءاوس دح ىلع ةئیبلاو

 
4 For examples in the past there have been more than few cases of trout feed with chicken rests just before selling it for 
increasing its weight. 
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 نم دیدعلا .ھببست يذلا ثولتلا ىلع ءاضقلا وأ يلعفلا ضفخلا ىلع ةرداق ةعرزملا تناك اذإ لاإ ةیئیبلا تاداھشلا ىلع لوصحلا نكمی لا
 نم ةبھرلاب ادیحو توارتلا عرازم سحی نا نكمی نكلو ،ةیلودلا رییاعملل اقفو ةئیبلاو ةدوجلا تاداھش لعفلاب مدقت نانبل يف ةصاخلا تاكرشلا
 ىلع ةرداقلا ةمزلالا ةیمكلا ىلإ لوصولل نواعتلا لمرھلا يف توارتلا يعرازم ىلع بجی ببسلا اذھل .قیدصتلا ةیلمعل فیلاكتلاو تابوعصلا

 نیعرازملا نم ةیعمج عیطتست ، يلاحلا تقولا يف ةیجراخ ةداھش قیقحت نود نم ىتح .تاداھشلا رادصإ فیلاكت لمحتو ،قاوسلأا ریدقت بذج
 ،ةیلخادلا طباوضلا نم ةعومجمو ، ةدوجلل رایعمو ،جاتنلإل دعاوق دیدحتو ،ةكرتشم ةدیدج ةیراجت ةملاع داجیا ىلع ةرداق نوكت نا لمرھلا يف
 ءاضعلأا معدو جتنملا زیزعتل ةطیسب ةیعمج نم لاقتنلاا توارتلا يعرازم نیب نواعتلل نكمی ." لمرھلا توارت" جتنمل جیورتلا ىلع لمعلاو
  .ةیئیبلا ةمادتسلااو ھتدوج نامضو ةدحاو ةیراجت ةملاع عم قوسلا يف جتنملا ةئزجتا ةینواعت وأ يقیقح مویتروسنوك ىلإ ،مھتمادتسا نیسحت يف

In addition to the direct economic benefits on the value of the trout 
production, we should consider that tourism plays an important role on 
the economy of the region. Promoting in the country and in the region 
the image of a restored ecosystem where to have sport activities (rafting) 
and enjoy gastronomic specialties linked to a local product (“Trout of 
Hermel”) that is certified would for sure create a virtuous circle. Last but 
not least it has to be kept in mind that the bigger tourism, but is related to 
the improvement of the food quality and safety for the population of the 
district of Hermel and the possibility for them to continue enjoying its 
ecosystem.  

 نأ ربتعن نأ انل يغبنی ،توارتلا جاتنإ ةمیق ىلع ةرشابملا ةیداصتقلاا دئاوفلا ىلإ ةفاضلإاب
 ةداعتسا ةروصل ةقطنملا يفو دلابلا يف جیورتلا .ةقطنملا داصتقا يف اماھ ارود بعلت ةحایسلا
 يلحم جتنمب طبترم زیمم خبطمب عتمتلاو )غنیتفار( ةیضایرلا ةطشنلأا ثیح يجولوكیلإا ماظنلا
 نم دب لا ارخآ سیلو اریخأ .ةلاعف ةقلح قلخ دیكأتلاب ھنأش نم ھیلع قداصم )"لمرھلا توارت"(
 ةقطنم ناكسل ءاذغلا ةملاسو ةیعون نیسحتب طبرتتو ،ةمھم ةحایسلا نأ رابتعلاا يف  ذخلاا
 .يجولوكیلإا اھماظنب عتمتلا ةلصاومل مھل ةبسنلاب ةیناكملإاو لمرھلا

 
AWARENESS AND COMMUNICATION CAMPAIGNS 

The project developed and implemented targeted communication strategies on the "meaning" of the action 
and its developments. The awareness campaign was addressed to different targets, using appropriate 
communication channels and formats. 

At the beginning, an active participatory process about the content of the action was implemented, in order to 
stimulate a dynamic participation among the entire population in the processes of "meaning–construction ". 
The results were "disseminated" among all the involved communities, as in the logic of the decentralized 
cooperation. 

Information, communication and training activities were implemented both in Lebanon and Italy. 

 لاصتلااو ةیعوتلا تلامح

 كلذو ،ةفلتخم فادھلأ ةیعوتلا ةلمح تھجو دقو .ھتاروطتو عورشملا "ضرغ" لوح لاصتلال تایجیتارتسا ذفنملاو روطملا عورشملا فدھتسا
 .ةبسانم لاصتا لاكشأو تاونق مادختساب

 ."ءاشنا-فدھ" تایلمعلا يف ناكسلا عیمج نیب ةیكیمانید ةكراشم زیفحتل كلذو ،لمعلا ىوتحم لوح ةلاعف ةكراشم ةیلمع ذیفنت مت ،ةیادبلا يف
 .يزكرملالا نواعتلا قطنم يف لاحلا وھ امك ،ةینعملا تاعامجلا عیمج نیب جئاتنلا "رشن"مت

 .ایلاطیإو نانبل نم لك يف بیردتلاو تلااصتلااو تامولعملا ةطشنأ ذیفنت مت

In Italy, developed an effective communication-plan, that reached the goal to activate a targeted process of 
“social education” about the specific content of the project and about the reasons that make the actions of 
cooperation and international solidarity necessary. This communication activity was realized in order to “give 
back” to the Community of Friuli Venezia Giulia the meaning of cooperation actions, especially in a period 
of severe economic crisis that makes many people think that international solidarity and cooperation actions 
are not necessary. 

The communication plan activities – undertaken by Udine University, Undergraduate Course in Public 
Relations - were implemented through information and sensitising operations using the main mass media 
channels – creation of a Facebook profile, a Twitter page and a YouTube channel – in order to identify and 
involve the greatest number of individuals and/or facts concerned and thereby enable the widest participation.  

 ددحملا نومضملا لوح "ةیعامتجلاا ةیبرتلا" ل ةفدھتسم ةیلمع طیشنتل فدھلا تققح يتلا ،ةلاعف لاصتا ةطخ ACD  تعضو ،ایلاطیإ يف
 ةعامجل "لیمجلا در" لجأ نم اذھ تلااصتلاا طاشن ققح دقو .مزلالا يلودلا نماضتلاو نواعتلا تایلمع ينبت يتلا بابسلأا لوحو عورشملل
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 نماضتلا نأ نودقتعی سانلا نم دیدعلا لعجت يتلا ةداحلا ةیداصتقلاا ةمزلأا ةرتف يف ةصاخو ،نواعتلا تایلمعل ضرغلا "ایلوج ایستینیف يلویرف"
 .ةیرورض تسیل نواعتلا تایلمعو يلودلا

 تامولعملا تایلمع للاخ نم  - ةماعلا تاقلاعلا يف ةیعماجلا ةرودلا ،ينیدوأ ةعماج لبق نم اھمازتلا مت يتلا – تلااصتلاا ةطخ ةطشنأ ذیفنت مت
 كارشإو دیدحت لجأ نم - بویتوی ةانقو رتیوت ةحفص ،كوبسیفلا عقوم ىلع ةحفص ءاشنإ  - ةیسیئرلا ملاعلإا لئاسو تاونق مادختساب ةیعوتلاو
 .قاطن عسوأ ةكراشملا نیكمت يلاتلابو ةقلعتملا عئاقو وأ / و دارفلأا نم ربكلأا ددعلا

The activities (sharing news, photos, videos and links) made available on the various social networks, have 
allowed the creation of new spaces for dialogue with the citizens and innovative channels useful for 
collecting interests and opinions on the project and on its social meaning.  A unique and exclusive “social 
network”, able to interact in real time and in a direct manner – even if virtual – with its own community; in 
fact these communication strategies were started for sharing with the general audience the meaning of the 
cooperation action and make them aware and sensitive not only to the project theme, but also to its possible 
replication in the territory to which it belongs. It is important to underline that in spite of the high level of 
specialization of the topic, in a short time the Facebook pages created had over 1.200 contacts from all 
around the world. This is a really valuable result and a concrete demonstration that the audience is interested 
in cooperation and environmental issues and is looking for non-invasive, compatible, sustainable and low-
impact solutions has a global dimension. 

 عم راوحلل ةدیدج تاحاسم قلخ تحاتأ دق ،ةفلتخملا ةیعامتجلاا تاكبشلا ىلع )تلاصو ویدیفلاو روصلاو رابخلأا كراشت( ةحاتملا ةطشنلأا نا
 ةدیرف "ةیعامتجا ةكبش" نا , .ةیعامتجلاا هدصاقم لوحو عورشملا لوح ةیعوضوملا ءارلآاو حلاصملا عمجل ةدیفم ةركتبم تاونقو نینطاوملا
 هذھ نا عقاولا يف .اھب صاخلا اھعمتجم عم - يمھو لكشب ولو ىتح - ةرشابم ةقیرطبو يقیقحلا تقولا يف لعافتلا ىلع ةرداق ، ةیرصحو
 طقف سیل نیساسحو نیعاو مھتلعجو نواعتلا ةیلمع ضرغ لوح ماعلا روھمجلا عم كراشتلل تأدب يتلاو  تلااصتلاا لدابتل تایجیتارتسلاا
 ىوتسم عافترا نم مغرلا ىلع ھنأ دكؤن نأ مھملا نم .مھل دوعت يتلا يضارلأا يف اھقیبطت راركت لامتحلا اضیأ لب ،عورشملا عوضومل
 ةمیق ةجیتن يھ هذھ .ملاعلا ءاحنأ عیمج نم لاصتا ١،٢٠٠ نم رثكأ ةذفنملا كوبسیفلا تاحفص تققح ریصق تقو يفف ،عوضوملا يف صصختلا

 رثلأا ةضفخنمو ةمادتسملا ،ةقفاوتم ،ةلوبقم لولح نع ثحبیو ةیئیبلا ایاضقلا يفو نواعتلا يف بغار روھمجلا نأ ىلع سوملم لیلدو اقح
 .يملاع دعب اھیدلو

Moreover, the awareness campaign in Friuli Venezia Giulia was developed in the launch of an information 
campaign realized in the territories of the Municipalities of the Agency, printing and disseminating a 
brochure describing the project and its meaning. 

Short films were realized by a group of students of the University of Udine, who went to Lebanon, in the area 
of Hermel, in order to tape and edit some videos about the project. These products have been distributed 
among the local authorities members of the ACD, in order to organize moments of communication involving 
also local schools. 

 رشنو ةعابطو ،ةلاكولا تایدلب يضارأ يف تققحت ةیملاعإ ةلمح قلاطإ يف ایلوج ایستینیف يلویرف يف ةیعوتلا ةلمح ریوطت مت ،كلذ ىلع ةولاعو
 .هدصاقمو عورشملا فصی ابیتك

 ضعب حیقنتو لیجست لجأ نم ،لمرھلا ةقطنم ىلا ،نانبل ىلإ اوبھذ نیذلا ،نیدوأ ةعماج يف بلاطلا نم ةعومجم لبق نم ةریصق ملافأ ذیفنت متو
 لمشت تلااصتا تاظحل میظنت لجأ نم ،ACD نم ةیلحملا تاطلسلا ءاضعأ نیب تاجتنملا هذھ عیزوت مت دقو .عورشملا نع ویدیفلا ةطرشأ
 .ةیلحملا سرادملا اضیأ

In particular, it has been decided to make three video products, each with its own objective.  

The first is a promotional video that acts as a trailer for the “Fitoambient Project”, to be broadcast on 
YouTube and shared on the sites of the Italian and Lebanese partners. 

The second is a more technical video that has the function of explaining, also with the help of interviews with 
various people involved in the project, its development phases, attainment, formation and communication 
which the whole cooperative activity entails. 

The third is a video of a more anthropological nature that through images of the Bekaa Valley, Hermel, the 
River Assi and Beirut explains the culture, society and daily life of that region and Lebanon itself.  

 .ةصاخلا ھفادھأ اھنم لكل ، ویدیف تاجتنم ةثلاث ذیفنت ررقت دقف ،صوصخلا ھجو ىلع

 نم ءاكرشلا عقاوم ىلع كراشیو بویتوی عقوم ىلع ثبت نأ ىلع ،"Fitoambient عورشم"ل  ةروطقملا رودب موقی يجیورت ویدیف وھ لولأا
 .نیینانبللاو نییلاطیلإا

 روطت لحارم ،عورشملا يف نییكراشملا صاخشلاا فلتخم عم تلاباقملا ةدعاسمب اضیأو ،حرش ةفیظو ھیدل  ةینقت رثكأ ویدیف طیرش وھ يناثلاو
 .ينواعتلا طاشنلا لك  اھیلع يوطنی يتلا تلااصتلااو لیكشتلا ،تابستكملا ،عورشملا
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 ةفاقثلا حرشی توریبو يصاعلا رھنو ،لمرھلاو عاقبلا يداو نم روصلا للاخ نم ھنأ ةیجولوبورثنلأا رثكأ عباط تاذ ویدیف طیرش وھ ثلاثلا
 .ھسفن نانبل يفو ةقطنملا كلت يف ةیمویلا ةایحلاو عمتجملاو

Furthermore, during the mission carried out for realizing the videos, a “travel diary” was made in real time 
composed of brief clips immediately released on the various social networks. 

In Lebanon a shared "social educational” path was arranged, reinforcing the self-consciousness of the 
population who lives in the Assi river "bioregion", concerning the social value of the environmental 
awareness, sharing the value of having a clean river, environmentally healthy, where production activities 
with low impact can be set up. 

A parallel training activity has been implemented in the schools - educational workshops - of the Assi river 
area. This activity has focused on the cultural and environmental value of maintaining the river healthy, 
through ordinary daily actions of each citizen.  

 اھرشن مت ةریصق عطاقم نم فلؤم يقیقحلا تقولا يف "رفسلا تایموی" ذیفنت مت ،ویدیفلا ةطرشأ ذیفنتل تمت يتلا ةثعبلا للاخ ،كلذ ىلع ةولاعو
 .ةفلتخملا ةیعامتجلاا تاكبشلا ىلع رشابم لكشب

 ،يصاعلا رھنل "ةیویحلا ةقطنملا" يف نوشیعی نیذلا ناكسلل يتاذلا يعولا زیزعت فدھب ، كرتشم "يمیلعت يعامتجا" راسم میظنت مت نانبل يف
 رثأ عم جاتنإ ةطشنأ دیدحت نكمی ثیح، ةیئیبلا ةیحانلا نم يحص ،فیظن رھن دوجو ةمیق مساقتو ،يئیبلا يعولل ةیعامتجلاا ةمیقلاب قلعتی امیف
 .ضفخنم

 ةیئیبلاو ةیفاقثلا ةمیقلا ىلع طاشنلا اذھ زكر دقو .يصاعلا رھن ةقطنم يف - ةیمیلعت لمع شرو - سرادملا يف زاوم يبیردت طاشن ذیفنت مت دقو
 .نطاوم لكل ةیداعلا ةیمویلا لامعلأا للاخ نم ،يحص رھن ىلع ظافحلل

A brochure in Arabic was printed and disseminated. It concerned the outputs of the project, providing 
technical and methodological elements about its replicability in other contexts. 

The awareness campaign ended with a two-session conference: one in Beirut, where academic Lebanese 
experts of the related Ministries (Agriculture, Environment and Water Resources), companies operating in 
the sector, UNDP representatives and the Italian Ministry of Foreign Affairs were involved. The second part 
took place in Hermel, where the phytodepuration system was built: in this case participants had the 
opportunity to concretely understand the easy replicability, low-cost management and environmental 
effectiveness of the action implemented. 

 .ىرخأ تاقایس يف هراركت لوح ةیجھنملاو ةینفلا رصانعلا رفوی امب ،عورشملا جئاتن لوح وھ .هرشنو ةیبرعلا ةغللاب بیتك ةعابط مت

 ةئیبلاو ةعارزلا( ةلصلا تاذ تارازولا نم نیینانبل نییمیداكلأا ءاربخ روضحب ،توریب يف ىلولاا :نیتلحرمب رمتؤمب تھتنا ةیعوتلا ةلمح
 ةلحرملا .ةیلاطیلإا ةیجراخلا نوؤشلا ةرازو يلثممو يئامنلإا ةدحتملا مملأا جمانرب يلثمم ،عاطقلا اذھ يف ةلماعلا تاكرشلا ،)ةیئاملا دراوملاو
 ةرادلإاو ،ةلھسلا راركتلا ةیناكملإ سوململا مھفلا ةصرف نیكراشملل ناك ةلاحلا هذھ يف :ةیتابنلا ةیقنتلا ماظن ءانب مت ثیح ،لمرھلا يف ةیناثلا
 .ذفنملا لمعلل ةیئیبلا ةیلاعفلاو ةفلكتلا ةضفخنملا
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THE WAY FORWARD 

The project is certainly ambitious, but, in its concrete implementation, it showed a high sustainability. 

The awareness campaign, addressed in particular to young people and children, made the population living 
along the Assi River aware of the value for the Community to have a clean river, environmentally healthy, 
where production activities with low impact can be set up. 

This could give a strong contribution both to improve the quality of life and to develop new "jobs" related to 
a better environmental quality and low-cost and low-impact technologies. 

 ماملأا ىلإ قیرطلا

 .ةیلاع ةمادتسا رھظأ دقف ،سوململا هذیفنت يف ،نكلو ،دیكأتلاب حومط عورشملا

 نوكی ناب عمتجملل ةیمھلاا نع ةنیب يصاعلا رھن لوط ىلع نوشیعی نیذلا ناكسلل ،لافطلأاو بابشلل صاخ لكشب ةھجوملا ،ةیعوتلا ةلمح تمدق
 .ضفخنم رثا عم جاتنلإا ةطشنأ قیقحت نكمی ثیح ،ةیئیبلا ةیحانلا نم يحصو فیظن رھن ھیدل

 ةفلكت و لضفأ ةیئیب ةیعون تاذ تایجولونكتلاب ةقلعتم ةدیدج "فئاظو" ریوطتو ةایحلا ةیعون نیسحتل  ةیوق ةمھاسم يطعی نأ نكمی اذھو
 .ةضفخنم رثأ و ةضفخنم

During the concluding conference, important stress has been given to the high level of replicability of the 
project. This is a paradigm for the installation of other phytodepuration plants, useful for production activities 
set up both along the Assi River, where many trout farms are installed, and along other Lebanese heavily 
polluted rivers. The outputs of the phytodepuration system demonstrate to different possible stakeholders that 
it could guarantee high quality of water and concrete benefits with low-cost and low environmental impact. 
These benefits concern the overall quality of life of the people who live in the involved area, but also concern 
the sustainable economic development. 

 دیفم ،ىرخأ ةیتابن ةیقنت تاطحم بیكرتل جذومن وھ اذھ .عورشملل راركتلا ةیناكملا لاعلا ىوتسملل ةیمھأ ءلایإ مت ،يماتخلا رمتؤملا للاخ
 ةدیدشلا ىرخلآا ةینانبللا راھنلأا لوط ىلعو ، توارتلا كمس عرازم نم دیدعلا دجوی ثیح ،يصاعلا رھن لوط ىلع ذفنت يتلا جاتنلإا ةطشنلأ
 ةفلكتلا عم ةسوملم دئاوفو هایملل ةیلاع ةدوج نمضت نأ نكمی ھنا نیلمتحملا ةحلصملا باحصأ فلتخمل تبثت ةیتابنلا ةیقنتلا ماظن جئاتن نا .ثولتلا
 ةیمنتلاب قلعتی اضیأ نكلو ،ةینعملا ةقطنملا يف نوشیعی نیذلا سانلا  ةایحل ةلماشلا ةدوجلاب قلعتت دئاوفلا هذھ .ضفخنم يئیبلا رثأو ةضفخنم
 .ةمادتسملا ةیداصتقلاا

The training addressed to the young people of Hermel, which implemented the know-how and strengthened 
the capacity for setting up activities in the field of environmental protection, with particular reference to 
phytodepuration, was particularly appreciated. 

Another element that enhances the sustainability of the project is the increased awareness of the local 
Municipalities administrators. They learnt the "best political practices" that can be implemented, in a 
systematic way, in order to improve the environmental quality of their territories and, therefore, the citizens’ 
quality of life. 

Therefore, the experience of Fitoambient, beyond its own particular "techniques" and its easy replicability, 
allowed at the same time to outline a framework of systemic actions that can be developed in similar 
situations. 

At the same time, it is important to remind that the social awareness of a community can rise only 
implementing widespread participatory processes. Moreover the direct and aware involvement of every 
actor/stakeholder of a Civil Society is a fundamental precondition for a shared economical and social 
development path. 

 ةیامح لاجم يف ةطشنأ ةماقإ ىلع ةردقلا زیزعتو ذیفنتلا ةیفیك لاجم يف ناك دقو ،اصاخ اریدقت لمرھلا يف بابشلل ھجوملا بیردتلا لان دقل
 .ةیتابنلا ةیقنتلا ىلإ ةصاخ ةراشإ عم ،ةئیبلا

 يتلا " لضفلأا ةیسایسلا تاسرامملا " اوملعت دقف .ةیلحملا تایدلبلا يف نیلوؤسملل عفترملا يعولا وھ عورشملا ةمادتسا ززعی رخآ رصنع ةمثو
 .نینطاوملا ةایح ةیعون يلاتلابو ،مھتقطنمل ةئیبلا ةیعون نیسحت لجأ نم ،ةیجھنم ةقیرطب ،اھذیفنت نكمی

 يتلا ةیماظنلا تاءارجلإل راطإ عضول ھسفن تقولا يف تحمس ،اھراركت ةلوھسو  ةصاخلا "اھتاینقت" عمو ،Fitoambient ةبرجت نإف ،كلذلو
 .ةلثامم تلااح يف اھریوطت نكمی

 ىلع ةولاعو .قاطنلا ةعساو ةكراشملا تایلمع ذیفنت عم طقف عفتری نأ نكمی عمتجملل يعامتجلاا يعولا نأ ركذن نأ مھملا نم ،ھسفن تقولا يف
 ةیداصتقلاا ةیمنتلل كرتشم راسمل يساسأ قبسم طرش وھ يندملا عمتجملا نم ةحلصم بحاص / لعاف لكل ةیعاولاو ةرشابملا ةكراشملا نا كلذ
 ..ةیعامتجلااو
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 :نم معدب
 انآ يد ویلیإ .دعاسملا ، عمتجملاو ةیلودلا تاقلاعلا مسق - ایلوج ایستینیف يلویرف يتاذلا مكحلا ةقطنم
 يلیتروب وكیریدیف .دعاسملا ،ملاسلا مسق - ایزیروغ ةظفاحم

ATO  - ةیقرشلا ایزیروغل يمیلقلاا قاطنلا ةطلس 
 لیزنارف  نایتسیرك .دعاسملا ،نواعتلا مسق - ينیدوأ ةیدلب
 
 :عم نواعتلاب

MAE - UTL  ةیمنتلل نواعتلا بتكم ،نانبل 
 
 :يسیئرلا كیرشلا

 ACD - يزكرملالا نواعتلا ةلاكو 
 
 :عورشملا ءاكرش

 CETA - يقیبطتلاو يرظنلا ةئیبلا ملع زكرم 
 ایزیروغ نم ضارغلأا ةددعتم Cego  زكرم - ينیدوأ ةعماج
 ةیمنتلاو طیطختلا ةلاكو  -لمرھلا تایدلب داحتا
 لمرھلا يفاقثلا ىدتنملا
 
 :ينقتلا كیرشلا

LEGA PESCA   - ةیموكحلا ریغ ةمظنملا Haliéus 
 
 :بیتكلا ذیفنتل
 نونغیتوب ونافلیس : ACD سیئر
 ينایلوز  ولواب :عورشملا ریدم
 وتولیكاس انیروم : ACDل ةیرادلإا ةریتركسلا
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 :لمعلا قیرف
CETA  : وكیب سینید ،نیب لایشیم 

 اتنوز وكیرنإ ، يروم اینافیتس ،يروغیرغ سیلأ ،ينازلوب وموكایج ، اغلیدوك  اتانیر : ينیدوأ ةعماجلا
 يلینیجرف  لییرباغ ،يللیراكیشت ودراكیر ،يغنیلوتوا اكسیشنارف :  Lega Pesca - Haliéus ةمظنم
 ظوفحم للاج .م : ةیمنتلاو طیطختلا ةلاكو – لمرھلا تایدلب داحتا
 نیدلا رصان يناما :لمرھلا يف يفاقثلا ىدتنم
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