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ABSTRACT

The importance of watershed management can be specified in its goals vista. Watershed management can
be defined in managing the watershed basins in order to maintain, revival and principled utilization of
them. The floodwater control plan of Kangavar urban area was being studied by experts in watershed
management study office of construction organization of Kermanshah province due to its special priority.
Briefly, this plan was performed in two primary parts including base studies and preparing executive plan.
Base studies were done by using topography map, statistics, necessary information and field surveys and
the executive plan was being created by using general conclusion of base studies, aerial photos and field
control. The considerable tip here which is necessary to mention is the close contribution of related offices
such as: natural resources, municipality, government, agriculture and environment office to the construction
organization in different executive steps of plans and the most important of all is to maintain them.
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INTRODUCTION maintaining projects, this is the maximum level
of flow rate which always plays the primary role
in creation of water floods and its further
damages; Here in this research due to lack of
access to the sufficient statistics and information,
the maximum flow rate is being calculated by
doing experimental studies, statistics and
possibilities method.

Hydrology is a science which analyzes and talks
about water appearance, movement and its
specifications on the ground and its relation with
environment; precise hydrologic studies are
obligatory while creating the plans of water
resources utilization, predicting overflowing,
maintaining water floods, dam construction,
irrigation and drainage installations. Dimensions ~ This area is located on the east of Kermanshah
and Safety grades of installations and proper prOVince at 100 kilometers far from the east part
utilization of them is not only dependent on of province and in the middle of Kermanshah-
flow rate average, rather the (Maximum and  Hamedan road.

minimum) flow rates will have definite impacts This area as a small plain which is being
on them and this is natural that in watershed surrounded by rather low heights, is located
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between the 56,47 and 59,49 geographical
longitude and 32,34 and 30,34 northern
geographical latitudes. The climate of this
region is semi-dry and cold; due to this fact,
there is rather high level of precipitation which
leads to erosion in the region. In a way that piles
of sediments enter the plain and region water
ways.

The highest height point of the region is 1680
meters, its lowest height equals to 1470 meters
and it is 1425 hectares vast.

THE CALCULATION OF LENGTH AND SLOPE
OF THE PRIMARY WATER WAY

The main river starts from the height of 1650
meters and on the height of 1480 meters it being
poured to another main river with 1.5 meters of
length.

Since the destruction power of the rivers has
direct dependency on water stream speed and it
is also dependent on the river slope, being aware
of the different points slope can give a clear
image from destruction power of the rivers. the
general slope of a river is consisted of three
separate parts:

1. The head of the rivers which has steep slope
and high speed of water stream. The river
beds are continuously being erased in these
parts.

2. The middle part which has lower size of
slope than the head part. Here mostly
subsidiary branches link to the rivers and
water flow rate increases.

3. Downstream part which allocates lowest
slope to its self.

Non pure slope is being defined by height
difference between two initial points of exit
place and the end of its highest point to the
distance length between two points.

S = Average river slope by percentage x
G 1

10° L

AH= The height difference from sea surface and

between two points, start of main water way and

exit point of basin in meters

L= water way length in kilometers

Pure slope is being defined by tangent of a
triangle angle which its surface equals to the
surface under the longitudinal curve of the river
and its base equals to total river length.

Which in it:
o AP
-,

AP= The real surface under profile in m?
L= Main water way length in meters

Which amounts of non-pure slope, average
weighing and pure slope of main river by order
are 3.3,5.82 and 2.45

Slope is the tangent of an angle which ground
surface makes with a horizontal surface; as the
matter of fact the difference ratio between two
points in nature to the horizontal distance
between them two is called as their slope. The
watershed basin slope has great impact on
hydrologic reaction of basins. The level of
surficial stream after precipitations and water
flood volume and also soil arousal in a steep
sloped area is much more than ones with lower
slope.

ANALYSING TOPOGRAPHIC CONDITION

In order to study about height and surface and
also for gathering climate data on various levels
of height such as isohyets and isothermals,
topography map (hypsometric) is being used.
The height of basin is impactful on amount and
type of precipitation, heat level and its changes,
amount of evaporation and sweating, solar
radiation intensity and generally in region
weather and along with that in soil development
formation, type and density of vegetation.

Therefore, knowing the distribution method of
surface with height can considerably be helpful
in this case. In Kangavar watershed basin this
operation was done by assistance of topography
maps 1:50.000, in the way which 100 meters
long align lines are exported from topography
maps.

In this area height is expanded from 1470
meters high to 1680

Here the highest altitude level is 1500-1600
meters with 44% of total portion. The vastness
of this category equals to 627 hectares. The least
occupied surface represents 1500 meters high
altitude level with 25.54% of total portion.

CONCENTRATION TIME CALCULATION

Concentration time is a period of time which
forest water drop needs to reach concentration
point (basin exit).
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Concentration time is dependent on basin
physiographic coordinates such as surface,
shape, length and water ways slope, surficial
uneven, type, density and vegetation, type and
depth of soil and etc.

Evaluation of flood volume, hydrograph shape,
surficial streams, delay and peak time are the
most important usage of concentration time
which can be concluded by experimental methods
especially logical one.

Also, opting design rainfall duration from the
aspect of statistical analysis of intensity data,
duration is dependent on basin concentration
time. Concentration time of design rainfall
should be considered greater than concentration
time because, it will be decreased by incensement
of rainfall duration. So, usually flood flow rate
decreases and vice versa; if design rainfall
duration be smaller than concentration time, the
rainfall will be stopped and flood intensity will
also get reduced before the forest drops take
themselves to the concentration point. So, their
most critical time period is concentration time.

In order to evaluate concentration time, Kirpich
formula is being used that:

Tc=0.0003 L7. § 0

Which in it
Tc= concentration time in hours

L= longest distance basin goes to reach external
estuary in meters

S= Main water way average slope in meters
which the concentration time of this basin is 0.8
hour or 48 minutes.

METEOROLOGY

Being aware of each region climate and weather
and analyzing its important parameters such as
wind, precipitation, temperature, relative humidity,
frost and etc. are necessary in order to study and
every kind of developmental and agricultural
planning.

Only synoptic and climatology station of
Kangavar city were being used in the region
climatic specification analysis and the reason
was low area of the region. It is necessary to
mention that initially this city station type was
climatologic and since 1366 it was being
converted to synoptically one; so, by summing

up the two stations statistics, climatic specification
of the region is being analyzed. The base time
for analyzing precipitations was the year1354
and for other climatic parameters the year1355
was being considered as the base.

From the point of view of stations density and
considering low range of the area and based on
quanta consulting engineer’s idea in seamless
study of Iran meteorological network that have
mentioned the average of pluviometer stations
density as170 to600 square kilometers and the
distance between two stations as 13 to 25
kilometers. This city station is efficient enough
in order to analyses the climate of this region.
And there is no need to use abutting stations.
The only station is being used to study
evaporation parameter, is the vaporization
measurement station of power ministry in
Polchehr.

WEATHER AND CLIMATIC CONDITION

Generally, this studied area and other ones
around it from the climatic condition point of
view is being affected by Mediterranean
systems enters Iran from the west part. At the
heights, these systems meet south-west streams
and it leads to an ascension and clouds will be
increased; as the result at these heights
precipitations are more in comparison to most of
other country parts. These precipitations are the
cause of creation of Iran western parts forests.
Precipitation in cold seasons in these areas
especially at heights mostly is as snowfall.
Sometimes in summers due to reinforce
mentions of low pressure masses at cold levels
of earth, temperature in some western parts of
country may reach 40 centigrade degrees or
more; whereas, in winter due to permeation of
cold air masses, there is possibility of
temperature reduction to 30 to 35 centigrade
degrees under zero which this phenomenon is
completely clear to see in Hamedan while there
is less possibility of this to happen in
Kermanshah and the case studied area.

DROUGHT AND WETNESS PERIODS

In analysis of Kangavar precipitation parameter,
its base time was the year 1354-70 by duration
of 17 years that has the sufficient efficiency.
Also, for assurance of statistical matchless with
Sahneh pluviometer station that its precipitation
period equals to Kangavar station, solidarity
coefficient was being calculated which the amount
0.82 was resulted from it that is a reliable
coefficient.
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THE MAXIMUM PRECIPITATION IN 24 HOURS

This parameter specifies maximum precipitation
in 24 hours for one month and in order to
analyze that, observed maximums in statistical
period was being studied then maximum amount

of precipitation of Kangavar in 24 hours was
being achieved; Its results are provided beneath
in the table:

200 | 100 40 20 10 5

2 Returning period to the station/ year

56.5| 55 52.5 50.5 | 48.2 45.4

40 Kangavar

Maximum precipitation in 24 hours in various returning in millimeters

In order to analyze precipitation fluctuations and
realizing precipitation deviation rate from the
average limit, precipitation fluctuations coefficient
is used and it is being mentioned in percentage
and the amount of its percentage indicates
precipitation deviation rate from the average
limit which is used for different planning
purposes.
oveS.

X %100
CV= Fluctuation coefficient
S= Deviation from data criterion
X= Dates average

Calculation  of  Precipitation  fluctuations
coefficient for Kangavar:

87.6
394.1

percentage: CV=

Fluctuation coefficient; CV= =0.222

Fluctuation  coefficient
0.222x100= 22.2

Kangavar amount for mentioned factor is 22.2
which shows

Annual precipitation rate +22.2 is fluctuating
from the average limit, as 394.1+87.5

Potential evaporation (evaporation from free
surface of water): In the case studied area there
iS no evaporation measurement station to use its
statistics while out of the region there are some
stations available including: Firuzabad, Ayene
Nahavand, Bahadorbeik and Polchehr. The
closest station to the desired area is Firuzabad
evaporation measurement station which has the
longest statistics in comparison to other stations.
This station height equals to 1520 meters from
the sea surface and because it is in equality in
height with the average height of region. So, this
station statistic is being used.

As the descriptive factor for evaporation rate
from the basin surface.

Firuzabad station has been established in 1346
that there are statistics available from this
station for 10 years which this is two years less
than chosen statistical period (from 1344-45 to
1355-56). Also, in most of the years, the
statistics of the winter is not included due to the
frost and the statistics of the year 1351-52 has
nine months of shortage and the year 1352-53
have five months of shortage that these two
years was being accomplished by the solidarity
between Firuzabad and Ayene Nahavand
stations. The statistics of frosty season due to
reaching the lowest amount of evaporation
possible in that time, the evaporation amount
from the basin surface for December is 40, for
January and February each one is 30 and finally
for March is 40 millimeters.

This method is based on temperature level and
annual precipitation; As formerly average
annual precipitation of the region was analyzed,
it is 394.1 millimeters and average temperature
level is also 13.7 centigrade degrees.

By inserting the above numbers in Torek
formula, the real amount of yearly evaporation
and transpiration is 339.4 millimeters or 86
percent of total annual precipitation amount.

Average annual precipitation in millimeters P=
394.1

Average annual heat: T=
degrees.

13.7 centigrade

L =300+25T +%57° Er=
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L =771.06
Er = The actual evaporation and transpiration of
area

394/1

\/[}f'9+ 394/ B}
771/06°

Er =

P= Average annual precipitation in millimeters

T=annual heat level mean in centigrade degrees
394/1

Er= -
V1/612

According to The actual evaporation and
transpiration of area formula of Torek method, it
is estimated as 339.4 millimeters. The final
result of formula indicates that actual evaporation
and transpiration of area, is equals to 86 percent
of total yearly precipitation.

=339/4

AIR TEMPERATURE

Air temperature is another effective parameter
in a region climate; as the definition temperature
means measuring thermal energy which is
possible to being measured in soil and air by
measuring it in different times in a day. This
parameter can be discussed and measured in
three parts as daily temperature, monthly
temperature and annual temperature.

In order to specify kangavar area dryness level,
Konrad and Johnson formulas are being used.

71— A s
Sin(a +10)

According to this formula:

) 3
X2 4976
0/694

K= Dryness level
A= Annual temperature difference

Sin a= Geographical latitude sinus which is
exported from special tables.

Considering that K equals to one hundred at
driest points and at wettest points it is equals to
zero, Kangavar has average dryness condition.

/o[
k=LA

Sina

In this formula:

/6% 2
k=116%26 14 60/4
0/559

K= Dryness index
A= Annual temperature difference
Sin a= Geographic latitude sinus

Thus, Kangavar and its surroundings are in
almost extreme average dryness condition
according to Johnson formula. (Using above
formula for Asia continent has given number
53)

Relative humidity actually is ratio of absolute
humidity amount existing in each of air masses
with specified temperature, to the maximum
absolute humidity with the same air mass and
the same temperature.

This parameter is being calculated by the
formula mentioned beneath and typically it is
defined in percent.

U=

water vapour pressure 00
condensed vapour pressure in the same heat level

=2x100
€s

In analyzing relative humidity amount of
Kangavar, the information’s and statistics of
Kangavar climatology station are being used
and minimum average and relative humidity
average are being analyzed.

Due to inappropriate statistics of wind direction,
speed and frequency, it is being refused to
discuss about the topic and also drawing the
region windrows.

Kermanshah province is tectonically so diverse;
in fact, it is included in many types of
geological zones. Because of being located in a
special region and at the median or the
incidence point of Saudi Arabia and Iran plates,
this province is under forces of pressure and the
region is tectonically overactive and due to these
compressional forces, huge wrinkles and great
faults can be seen. Zagros mountain chain which
is the best sample of tectonic activities of the
region that is extended from north-west to
south-east which the middle part is related to
Kermanshah province. Appearance of this high
and giant mountain chain backs to ending of
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Mesozoic era which can be resulted by young
alpine phases activity. This orogeny could effect
on other points so much by its massive force
which Alborz is another sample of this force
appalment.

Geomorphologic studies which analyses surficial
ground topography, gives us important
information. These studies have a considerable
efficiency in specifying various watershed
management operations at different points of the
area.

In geomorphologic divisions of area, we eventually
reach faces.

Analysis of faces plays a great role in specifying
work units in order to doing executive works; as
any of executive operations would be
scientifically worthless without considering
geomorphology.

Here it is refused to interpret and conclude
geomorphologic maps and this responsibility is
shifted on the executive operations designer.
The number of resulted faces of these studies
are nineteen.

To implement geomorphologic studies, area
borders have been highlighted on topography
map - 0;0 5 and then units and types have been
separated by geologic informations. Specifying

units and types based on geologic maf_zsoooo

have been done by changing scale to 23000 On

next step in different types, faces have been
specified. These faces have been created by

topography maps 23000 and slope map 23000
inorder to specify various facies, topography
map ,slope map in the scale of and

1
50000 50000
aerial photos in the scale of 23000 have been

used. Also slope direction has been considered
and field observation has been done. Eventually,
the geomorphologic map of Kangavar area has
been created that shows different faces in the
area.

The arousal system of kangavar watershed,
based on weather dependent arousal systems is
being classified in dry and semi-dry regions
arousal system group. In Kangavar area,
chemical weathering is minor and can be
underestimated. The weathering type here is
mechanical. The area altitudes are covered by
snow for a long time. Spring rainfalls on snow
masses can lead to flowing water which brings

extreme erosion caused by water. Also
precipitations that are only as rainfalls, are
different in intensity that will result in some
erosions. Human immoderate  interference
specially by grazing livestock irregularly has
intensified water caused erosion which is
abnormal and the soil resulted from erosion,
relatively has been washed.

For estimation of sediment level in this method,
9 factors are being used such as: geology, soil,
water, air, topography, land coverage, lip land
and river erosion which all have been described
in base studies section. These factors have been
described in a way that each have been analyzed
independently from others while they maintain
their role in sediment production.

The studied region from the aspect of tectonics
and lithology are all being located in Sanandaj-
Sirjan zone. this zone as a strip is located from
west to the south of country. This zone is
contiguous to Zagros and due to similarity in
placement or even some of lithological
materials, they can be taken falsely.

As it was being mentioned in study method
section, the only standard and available geologic

map of region was the map that we

250000

it to the scaile of 23000

considering that the map 20000 is not that much

reliable, and also its conversion would make
much trouble, so the lithological studies was
done on this base. Due to lack of the region
aerial photos, the preparatory created map has
been being matched with earth for final
correction and the ambiguous and unknown
subjects were being specified. After that the
prepared map was being matched the base

topography map with scale of 20000 and
consequently geology map was being created.

converted and

According to the lithology map, it is being
realized that studied region is being consisted
from two geological eras that includes in forth
era (Quaternary) and second era (Mesozoic). so
it can be mentioned that is geologically young
but many happenings have occurred to the
uneven parts which can be observed by faults,
anticlines and synclines existing in the region.
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For estimation of sediment level in this method,
9 factors are being used such as: geology, soil,
water, air, topography, land coverage, lip land
and river erosion.

Previously, the entire effective parameters in
soil erosion and sediment production were being
assessed and importance and role of each one in
sedimentation was being mentioned.

Now based on mentioned parameters, annual
sediment production has been arranged by using
nomogram that production of area sediment
yield has been calculated as 296 cubic meters in
square kilometers in a year. This level of erosion
from the qualitative aspect is being placed in
class 3 which has average condition.
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