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Introduction
The Snir Stream in the section to the south of Route 99 until the Joseph Bridge just south of Sde Nehemiah carries the largest crowd load of all of the segments of the Jordan Source Waters (Hermon, Snir and Dan) because of its attractiveness to it visitors and the ease in access. In 2006, the Sources of the Jordan River Authority contracted the DHV Co. Ltd in order conduct a comprehensive survey that would allow them to evaluate and quantify the impact of various activities on this section of the stream. The goal of the study was to develop a model that would serve in the decision making process and allow for a more effective management process of human activities conducted along the stream (Perry 2006). The model’s findings indicated that during the three primary months of tourism, approximately 40K visitors visit the streams and more than 120K comes during the rafting season (from April 1-October 30). Relying on an analysis of the rafting visitor stress load data the river is divided into three segments: the northern segment where rafting visitor stress loads are lowest, the mid-section where there is a moderate stress load level and the southern section where as noted above has the highest visitor stress load. Further analysis of the weighted results indicated outstanding differences between the various sections however at no such time was a maximum number of permitted rafters determined. Furthermore, the model was unsuccessful in determining the impact of rafting on the stream’s ecosphere. A number of accepted approaches are used for determining visitor stress loads based upon ecological carrying capacity. These include physical carrying capacity, i.e. what area size can cope with an x population size from a physical standpoint, social carrying capacity- what is the space required to give visitors a sense that they are in a nature setting and integrated carrying capacity data that combines all of the weighted parameters that measure carrying capacity. Until today no model has been developed anywhere in the world for determining visitor stress loads based upon ecological parameters (Didi Kaplan, verbal information). This study was a continuation of the Snir Stream Sensitivity Model that was conducted to exam the impact of rafting stress on the stream’s ecosystems as an initial step towards determining allowable rafting quantities.
Methodologies 
The impact of rafting and kayaking on the ecological parameters in the Snir Stream were examined during the 2008 rafting season that began on March 25, 2008 at the Hagoshrim Kayak Center and April 4, 2008 at the Kfar Blum Kayak Center. 
The stream was divided into four segments in accordance with the divisions enacted in the Snir Stream Sensitivity Model conducted by DHV Co. Ltd and based upon the rafting visitor stress load in the various segments.

Table 1- The Snir Stream- The Division of Segments based upon the DHV Model

	Segment
	No. of Rafting Visitors on a Peak Day
	Length of the Segment
	Description

	Snir Stream Reserve
	-
	~1km
	North of Route 99

	1
	2,425
	~1km
	From the entrance of Hagoshrim Kayaking- Maayan Baruch Campgrounds until the Hagoshrim Kayaking-Family Route

	2
	4,350
	~2.7km
	From the Hagoshrim Kayaking-Family Route until the Kfar Blum/Beit Hillel entrance

	3
	7,150
	~1km
	From the Kfar Blum/Beit Hillel Kayaking Center entrance until the Kfar Blum/Beit Hillel Kayaking Center exit (the “amphitheatre”)


The survey was implemented on the western bank where visitor stress loads are lower as compared with the eastern bank. The rafting survey was conducted on April 8, 2008 and the complementary pedestrian survey was conducted on April 18, 2008. Only a pedestrian survey was conducted in the nature reserve.

The following ecological parameters were examined:

1. The number of access trails to the bank along the length of each segment

2. The number of access trails to the bank at the sampling point

3. Damage to the riverbank (scrape/chafe marks, bank collapse)

4. Plant stripping
5. Packed dirt

6. Broken branches

7. Plant life: plant formations (trees, bushes, weeds, wetland plants), the number of aquatic plant species, invasive species 

8. Animal life: presence, footprints, reproductive sites

9. Species worthy of notation

10. The bio-film layer on immerse rocks

Parameters 2-10 were examined in 4-5 iterative sampling locations in each segment. In each sampling point, a 30-meter strip along the waterline and 5-meters from the waterline (within a 150 m sampling square) was survey. The various sampling points were selected randomly according to the length of the segment: from Segment 1 & 3, every 120-180meters, from Segment 2, every 350-400 meters. Sampling points in the nature reserve were selected according to the possibility of accessing the bank and walking upstream from the water entrance point.

A. Because of the differing character of each of the segment, two comparisons were conducted between various stream segments:

Segment 1- From South of Route 99 was compared with a segment of a similar length north of Route 99 in the jurisdiction of the Snir Stream Nature Reserve.

Segment 1 is wilder than segments 2 &3 and shares character similarities with the stream segments within the nature reserve. The rafting stress level is lowest at this point. In order to reduce as much as possible reference to the bank visitors’ impact, the Segment 1 survey began south of Yuki’s overnight campgrounds.

B. A comparison was made between Segment 3 where rafting visitor stress is the highest and a nearby area to the north in Segment 2 where stress is moderate.   
An Analysis of Survey Findings
A comparison of various segments indicates that there are differences in a portion of the ecological parameters examined in the survey. The highest number of bank access trails was found in Segment 1 while the lowest number was found in the Nature Reserve Segment. Segments 2 & 3 each had a similar number of access trails per kilometer. In all of the segments, aside from the Nature Reserve, all of the trails along the waterline lead to visitor campsites. Along Segment 1, the western bank is gentler and allows for a more convenient access to the water while Segments 2 & 3 has a steeper western bank. Therefore, Segment 1 has the highest number of water access trails, twice as much as the number found in Segments 2 & 3 and nearly 4 times as much as those found in the Nature Reserve. In addition, the fencing of the orchards adjacent to the stream prevents hikers from trespassing a large part of Segment 3.  All of the access trails in this segment are near the end of the segment in a part of the stream where the bank’s slope is gentler and not fenced in.
It each of the segments it is possible to observe stripping of aquatic plants the length of the banks as well as packed soil only along the length of access trails from the bank to the water. The extent of the stripped plant life areas is in fact identical to the packed soil areas. In segment 1, the exposed areas are greater than that that was found in the Nature Reserve and in Segment 2, the exposed area is significantly greater than that that was observed in Segment 3 and more than the remaining segments. This difference stems from the large camping site for bank visitors at the Sampling Point No. 5, adjacent to the end of Segment 2, in which there is full access to the water the entire length of the sampling point and a stream bank entirely stripped of plant life and packed soil. In all of the segments aside from the nature reserve, the sections the length of the access trails that are not stripped of plant life and packed down is covered by various types of ivy and wild grass.
The highest percentage of plant coverage was observed in the Nature Reserve segment where the tree coverage is greater than that of bushes and the weed coverage is the least. This is characteristic of riverbank plant life in an undamaged ecosystem. The percentage of tree and bush coverage in the Nature Reserve segment is greater than that in the remaining segments while the percentage of weed coverage relative to the tree and bush coverage increases in segments 1,2 and 3 because of various fertilization factors, among them arrangement of the stream channel and fires. This stand out especially in Segment 3 where the stream channel has a canal-like character that blossoms for most of its length and is overtaken by waves of papyrus, berries and ivy covering the wetland plant life. In the final portion of the segment, the moderation of the grade of the riverbank and the lack of fires raises the percentage of tree coverage.
The greatest number of aquatic plants was found in the Nature Reserve while the lowest amount in Segment 3. A similar amount of species was found in Segments 1 & 2.

The upper section of Segment 3 with its canal-like character and plant life that is rejuvenated following fires along the banks is overtaken by waves of papyrus and berries. As the grade of the bank becomes more moderate in the lower portion of the segment the wealth of species increase and there is the presence of highly developed willow and sycamore trees. In the Nature Reserve, five noticeable species were observed in comparison to a single species in Segments 1 and 3 and two species in Segment 2. On the flowered western bank, between Sampling Point 4, coordinates 257438/790103 and Sampling Point 5, coordinates 257347/789731 a large concentration of Great Horsetail worthy of conservation was observed.
The lowest number of invasive species and ivy was observed in the Nature Reserve, an average of 0.8 species as compared with 1.25 in Segment 1 and an average 5 species in Segment 2 & 3 were there is a higher flowering level. 

The number of animals and observed rest areas was extremely low in all of the segments. Maintaining follow-up activities after animal life requires on-going monitoring activities and is not a suitable ecological parameter for the survey that was conducted.

During the survey, no indication was found of damage to the bio-film layer in the various segments.  The low rafting stress levels and the relatively high water level at the beginning of the season prevented damage to the bio-film layer during this period. Furthermore, the number of broken branches observed was very low. Among those that were found were cut by the rafting operators and not by their customers. No bank collapses or signs of damage due to boat damages were observed. In a number of locations, it was possible to observe bank collapse that occurred due to winter flooding. It is possible that with the increased stress and reduced water level as the season progressed, it would be possible to observe the impact of rafting on these parameters.
An analysis of the survey’s findings does not point to any lasting impact caused by rafting activities on the ecosystems of the Snir Stream. The differences in the parameters examined in the survey stem primarily from the various physical characteristics of the segments. Another parameter that has decisive impact is bank visitor stress. The stream’s channel in the Nature Reserve segment is characterized by a high structural complexity that allows the development of a wealth of aquatic plants including a relatively high number of unique species and a low number of invasive and wild plant species. The prohibition of visitor thoroughfare on the western bank was also a contributing factor to the development of aquatic plant life in this segment as well. Segment 1 maintains a certain measure of a whitewater/rapids character and a high structural complexity while segments 2 & 3 are steeper and more flowered as a result of bank arrangements and fires. Bank visitor stress has a decisive impact on the aquatic ecosystem. All of the access trails to the water that line the streams lead to bank visitor rest/camping sites. In Segment 3 where rafting stress was the heaviest, access trails were not found in the steep and fenced portions where visitor camping/resting was not possible. The access trails returned in the final, more moderate portion of this segment as well as the parallel visitor rest/camping sites. The rapid water flow during this part of the year and the steepness of the banks, especially in Segment 3, allows rafters to stop and climb the banks in only a certain number of locations that lead to a more moderate bank grade. Access to the riverbank is possible only in those locations where bank visitors have forged access trails. It is possible that as the season progresses leading to a lessening in the water flow and water levels rafting enthusiasts can pull along the banks and access the shoreline in a variety of locations. Implementation of an additional survey at the conclusion of the rafting season will provide us with an opportunity to attain a clearer picture concerning the ecological impact of this recreational activity on the Snir Stream.

Recommendations and Conclusions  
· The survey was conducted very soon after the rafting season began and therefore it was not possible to determine the impact of rafting activities on the stream’s ecosystem.

· It is recommended to conduct a survey at the end of the season that will compare the state of Segment 2 with that of Segment 3 and examine the relevant parameters found in this current survey.

· It is also recommended to conduct an additional survey to study the impact of bank visitor stress on the stream’s ecosystem.

· It is recommended to limit rafting to the Snir Stream and prohibit this activity on the Hermon Stream.

· Operators should be prohibited from increasing the number of rafts and kayaks currently using in the stream.

· Rafting and kayak enthusiasts should receive instructions prior to entering the stream concerning the importance of conserving and protecting the stream’s natural assets and scenery.

· A time limit should be placed on rafting activities that will not allow for long stops along the route.

· In collaboration with the Nature and National Parks Authority and the Galil Elion Regional Council, a small number of rest areas should be marked along the stream where potential damage to the stream’s ecosystem will be minimal.

· Subject to the clause above, all stops and bank access should be prohibited in other locations except in the clear case of an emergency situation.

· Avoid over-crowding on the banks as this leads to deterioration and collapse of the banks, harms indigenes plant life and reduces the areas available for animal habitat and reproduction (waterfowl nesting areas)

· All flower and planting picking, branch breaking during rafting activities is to be prohibited

· Avoid access to the water; this causes land erosion and water pollution. Furthermore, it damages the bio-film layer that develops on the stones in the water that is a source of nutrition of aquatic animals. The bio-film also creates a slippery substance on the stones that may lead to visitor injury or even drowning, as they are liable to be caught in the rapid flow of the water.
· All forms of littering, organic or otherwise is to be forbidden.
· The stream and its surrounding banks is not a toilet.

· “Speak softly”, do not scream and make unnecessary noise as this disturbs and harms the region’s animals and other visitors.
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