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Fig. 1. Location of Talar watershed in Iran and Mazandaran province
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Abstract

Integrated management of water, land and biological
resources in a watershed requires awareness of
watershed health. In this research, the watershed health
index was investigated by dividing the Talar watershed
into 37 sub-basins. For this purpose, in each of the sub-
watersheds, the main and effective criteria in the health
of the watershed were selected. Considering the
connections and interactions of the constituent parts of
each sub-watershed, the health index was evaluated
based on five indicators: geomorphology, water quality,
hydrology, biological status (species richness) and
hydrological continuity. The sub-watersheds were
prioritized according to each of the indicators and at the
end, the final health map was obtained from the
combination of all indicators. The health index of the
basins varied between 40.79 and 71.66.The health
status of the sub-watersheds also showed that 24 sub-
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The results of watershed health assessment parameters
for each health component can be used to advance the
watersheds are in the 40-60 class and in the average
level and the rest (13 sub-watersheds) are in the 80-60
class and have high health. main watershed management
planning process at the watershed scale based on
specific management objectives. Also, by combining
any of the other sub-parameters in the Talar watershed,
the priority of the areas in terms of watershed health can
be determined.

Background and Objective

Integrated management of water, land, and biological
resources in a basin leads to water supply from existing
water resources. The subject refers to the concept of
watershed management. Protection, exploitation, and
sustainable management of watershed resources have a
special priority to meet the needs of population growth
in recent decades. One of the critical components of
management strategies for these resources is to increase
healthy water protection (healthy watersheds). Also, one
of the most important and most basic sectors in
sustainable management of the watersheds is awareness
of watershed health. The health knowledge of the basin
with a system approach is to maintain natural
ecosystems through the protection of healthy basins and
prevent changes and disruptions. Lack of watershed
health in current watershed literature can be considered
a significant problem in watershed management. In Iran,
an indicator is not measured to evaluate the health of the
watershed, and most measured indices have been in
order to provide environmental reports. So, using these
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standard indicators, management, planning, and
sustainable development of the watershed is prepared.
Based on the review of the studies, all watershed health
indicators have not yet been investigated and which
indicates the value of the present research. Therefore,
the issue of health, regarding its importance and role in
watershed management, is not entirely in the areas of
the country. The Talar watershed of Mazandaran
province as one of the central Alborz basins is of
particularly important. The purpose of this study was to
investigate the health of the Talar watershed by
considering the hydrological, biological conditions,
conjugation, geomorphology, and water quality standard
indices. Another goal of this study was to determine the
most effective indicator in the study area and the
combination of existing indicators for preparing a
comprehensive health map of the above basin.

Materials and Methods

The present study was conducted in the Talar watershed
of Mazandaran province. Talar watershed is one of the
northern watersheds with an area of 2057 km?, located
on the main route of Qaemshahr- Tehran Road. This
watershed is limited from the west to Babolrood, from
the east to Siyahrood, from the south to Tajan
watershed, and from the north to Qaemshahr plain. In
this study, while using the documentary method and
collecting information from various sources, different
field visits from its different points and the use of GIS,
considering the five indices of the basin health
assessment according to the WHAF method (Watershed
Health Assessment Framework), health maps for each
subwatershed is drawn, and its primary goal is to
provide the final health map of Talar. In this research,
37 sub-basins were prioritized based on watershed
health. Then, for health assessment, was selected the
principal and effective indices in watershed health.
These indices were considered as interactions in the
formation of each sub-basin for health assessment. The
indicators studied were in five parts of the biological
condition (species richness), hydrological conjugation,
geomorphology (soil sensitivity to erosion and climate),
hydrology, and water quality. Finally, after prioritizing
each sub-basin and determining the most influential
factors in the health rate by these indices, the final
health map of the Talar watershed was prepared from
the composition of all indices.

Results and Discussion

Watershed health analysis was performed for each
component in 37 sub-basins of the Talar river of
Mazandaran province using health scores based on five
indices of watershed health assessment frameworks, i.e.
hydrology, water quality, geomorphology, conjugation,
and biodiversity. In this research, one of the parameters
of geomorphology is erosion sensitivity, which is
defined as a function of sensitivity to climate change.
The results showed that in 23 sub-basins, the highest
score of erosion sensitivity was due to the highest
percentage of gradient and erosion factor (K), and its

lowest score was due to the 34 sub-basins. In the case of
climate sensitivity, the results of this study showed that
five sub-basins have the highest difference between
rainfall and evapotranspiration, and maybe they could
attribute the cause of them near parts of this sub-basin
and it has been the cause of a wetter climate than other
basins. In contrast, under the 36 basin, there has at least
one a difference, representing a dry climate in this sub-
basin than others.

The results of this research on the water quality showed
that in most sub-basins, the water quality is in the
drinking, and, according to the Schooler diagram, it is a
good range; but in twelve other basins, due to the
activity of a large number of sand mines, they are
allowed or unauthorized in the adequate to moderate
range. This leads to a point contamination portion of the
water supplies on Talar watershed downstream. In
general, the inappropriate water quality limits its use for
different purposes and may be limited by its low due to
abundant surface water resources in a basin. In this
research, by calculating the health scores of hydrology,
we basics determined the three basins, is maximum
perennial vegetation and under domain 34 lacks any
perennial vegetation. The results of species richness
calculations showed that 34 sub-basin, compared to
other sub-basins, have a higher richness of richness. The
minimum species richness, given that the health of
ecosystems increases with increasing species richness,
is related to 9, 10, 18, 19, 20, and 21 sub-basins, which
represent their lower health. In the conjugation of
structures as an essential and influential criterion for the
basin's health, the presence of bridges leads to the
narrowing of the canals and the natural channels of the
river. These factors increase water velocity under the
bridge and culvert.

Conclusion

The combination of all criteria in this study showed that
34 sub-basin had maximum health and 26 sub-basin,
with minimal health than other basins. According to the
watershed health final plan, most basins have a
moderate health status. In general, it can be concluded
that parts exposed to human factors such as sand mines,
land-use change, and pressure on rangelands through the
number of livestock overcapacity have affected the
health of the domain and reduced their health.
Considering that all calculated parameters are essential
in the watershed health index, what is considered as the
most effective criteria on watershed health is the
criterion of continuity that has more effect on the other
four criteria based on the final scores obtained from all
parameters. To better identify the health status of the
basin, other factors include other influential factors on
the stability of the basin, including water harvesting
from surface and groundwater resources, and a variety
of flow changes (the amount of change, frequency, and
pulse period of minimum /maximum, etc). The results
of watershed health assessment parameters for each
component or health criteria can advance the primary
planning process for watershed-scale based on specific
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organizational goals. It can also combine with any other
sub-parameters in the Talar watershed to determine the
priority of the areas in terms of the basin's health.

Key Words: Conjugation, Watershed health, Species
richness, Integrate management, Hydrology.
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