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SONGHUAJIANG REGION DRY FARMLAND SAVING WATER IRRIGATION TECHNIQUE

LE HENGSHT' " LAN YUPING''? ZANG KELING'!? REN YUDONG ! HUANG SHAOZHANG'"

Songhuajiang District Hydraulic Bureau, Harbin, 150030, Heilongiiang Province, P. R. China

ABSTRACT

Western plain of Songhuajiang District is one of the arid regions in the north of China. it is in the frigid-
temperate zone and belongs to the continental monsoon climate. Since the annual time and space disperses
unevenly, it forms the characteristics of spring drought, summer waterlogging and early autumn frost.
Particularly, the drought of spring lasts for along time and influences Jarge areas. Owing to the disaster of
drought, the crop yield decreases from 20 to 30%. In order to get high production, the technique of saving
water irrigation is carried ont in the region of dry farmland, namely, the technique of seeding with pit
irrigation or filter irrigation (being catled as seeding with pit water or seeding with filter water in the local
place).

This paper analyses the technique of saving water irrigation, its mechanism for increasing crop yield and its
economic efficiency quantitatively and qualitatively.

The seeding with pit irrigation or filter irrigation is the process whereby a certain quantity of water is poured
into a dug pit or a dug channel before seeding in the dry farmland. This is followed by sowing seeds,
spreading fertilizer and covering with soil. In this course, all of the seeding work is finished. It can increase
the soil moisture capacity artificially in order to meet the demands of seed germination and physiological
prowth of seedlings. Compared with ground irrigation, it has marked advantages of saving water, so we calied
it dry farmland saving water irrigation technique.

The method of seeding with pit irrigation or filter itrigation is a kind of drought-relief and seedling-protection
measure found by the broad masses of people in the arid region through the practice of production. With the
enhancement of production force level and the improvement of water resource construction and method, the
technique of seeding with pit irrigation or filter irrigation experienced a development course from manpower
to semi-mechanization and from abnermal to normal.

QOur peasants created “one sirip of dragon” of seeding with pit irrigation or filter irrigation cultivation method.
That is, hanging the hoe in the rear of the water transporting vehicle, the hoe digging the channel, then pouring
water into the channel artificially, followed by one person dropping seeds, one person covering with soil. In
this manner, five to six persons can plant 0.3hm” of land.

On the basis of “one strip of dragon™ of filier irrigation cultivation method, our scientific and technical
wotkers in the specific equipment manufacturing factory make a kind of seeding machine. With-the drawing
of the tractor or animal-powered vehicle, it can carry out five operational procedures of digging the channel,
pouring water, dropping seeds, spreading fertilizer and covering at one time. All of the processes only need
two persons and they can finish the cultivation of 0.33 hm® farmland in 8 hours, achieving semi-
mechanization work in the seeding with filter irrigation of dry land. The merits of this machine are saving
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manpower, high seeding efficiency, and pouring water, dropping seeds, spreading fertilizer evenly. Thus,
scientifically operating simply and conveniently in an expensive way so that the peasants can afford it.

So far, the technique of seeding with pit irrigation or filter irrigation has developed into a normal agriculture
cultivation system in our district. It can promote the germination efficiency and seedling protection efficiency
90%, and get marked yield enhancement and income increase effectively.

Seeding with pit irrigation or filter irrigation can increase the soil moisture capacity so as to meet the water
demands of seed germination and seedling growth. For example, the seeding with pit irrigation of maize, when
2,5 kg or so of water is poured per pit, can form an elliptic globe of s0il bady with 25-30 cm of long axis
around the seeds. Similarly, with filter irrigation a square cylinder of soil body with 20 cm or so of width is
formed. The moisture of this damp soil bedy, first f all moistens the seeds and make the moisture in the seeds
meet the demand of germination. Next, the thickness of the dry soil layer covered abave the damp soil
possesses the effect of air insnltment. The whole capillary pores connecting the dry and damp layers of soil are
not easily formed, so the moisture in the damp soil body is not easily evaporated. It can maintain itself for 30-
40 days and can meet the moisture demands of seed germination and rooting during this period. When the
moisture in the damp soil body is about to be exhausted, the timely rain falls. With the thawing of the frost
soil, it can connect with the ascending water of the capillary pores in the lower layer of soil, thus meeting the
demands of continued crop growth.

Proved by years of practice, the method of seeding with pit irrigation or filter irrigation is a kind of drought-
relief measure and saving water irrigation method with the merits of little investment, fast effectiveness,
simplicity and convenience.

The technique of seeding with pit irrigation or filter iirigation can make the soil body around the seed into the
situation of saturation, the damp areas are 13 and 29% respectively compared with the total areas. It can form
elliptic globe or cylinder body of damp soil around the seeds when the irrigation quota is 75 to 125 m’/hm”.
Compared to artificial flooding, the damp soil area decreases from 87 to 71%, the water quantity decreases
from 93 to 90%, the single well effective area increases from 22 to 50 hmz, it is 2.3 times that of the method of
artificial flooding. Furthermore, owing to not needing irrigation ditches and architectural engineering, it saves
not only manpower, materials and financial resources, but crop land as well.

The technique of seeding with pit irrigation or filter irrigation can improve the seedling-protection efficiency
30% or so, increase yield of cro;) from 30 to 40%, and increase income from 20 to 50%. The quantity of
irrigation water is only 50-60 m /hm’ using the technique of seeding with pit irrigation in some areas of our
district, it increases yield from 16 to 28%, it can produce 100 kg of crop per cubic meter of water, create
output value from 40 to 60 Renminbi yuan, increase 20 kg of crop, and increase income from 10ta 15
Renminbi yuan.

The technique of seeding with pit irrigation or filter irrigation possesses the merits of little investment, fast
effectiveness, lower cost, saving expenses. The investment per unit area, the cost of irrigation and annual
expenses can save 30% or so. Furthermore, it need not involve complicated installations and equipment,
instruments simple and convenient to operate, and the technique is easy to master,

The technigue of seeding with pit irrigation or filter irrigation can make the water and fertilizer assist each
other, promoting the enhancement of cultivation level, utilizing more accumulated temperature of 200 to
300°C, the crop can germinate and ripen seven days in advance. If we add fertilizer at optimum times with
optimum quantity, the density of crop can increase 60%.

The seeding with pit imrigation or filter irvigation is an effective way to develop saving water type of
agriculture in dry regions. Tt meets our agriculture production force development level, simply to spread and
utilize under the situation of the present village. It must bring about positive promotion effects for the
development of high yield, excellent quality and high efficiency agriculture.



THE IMPORTANCE OF SNOW AND ITS ROLE IN THE FORMATION OF WATER CHANNELS
AND SURTERRANEAN RESERVOIRS

HCIJATOLLAH ZIEATE

No. 158 10TH Street, West Beltway, Sharake-Farhangian, Gorgan Province, LR. Iran

ABSTRACT

The qualitative and quantitative study of snow is of vital importance, for the purpose of long term
programming by the Water Board, in hydrological study, assessment of surface water, and subterranean
reservoirs.

Snow reserves in the highlands are of paramount importance when dealing with flood control or dam
reservoirs. It becomes quite critical during the dry season when proper utilization of reserves is essential and
particularly important in the design and implementation of runoffs for drains. In 2 word, the propitious use of
supplies or the rerouting thereof into storage for further use.

Nowadays, due to the ever increasing cost and value of water, especially in Iran (90% of which is
mountainous), proper assessment of potential water reserves due to the melting of snow is inescapable. The
precise quantitative study of these resources necessitates statistical data, which is, unfortunately not available
due to the inaccessibility of the locations. Thus, most of the water equivalency data available has been
obtained indirectly using a topographical knowledge of the areas in question coupled with precipitation
formation pertaining to other times of the year and temperature-altitude gradients using trial and error
formulae. Of course at present in more technologically advanced countries, the water potential of snow, snow
coverage and thaw-rate using satellite photography using a technique known as telemetry is being perfected.

The water basin uunder study in the north of Iran (Gorgan) is the Ghare-Soo river basin. In fact, this river acis
as a runoff for |9 mountain streams in the southern part of the basin consisting of small, large, permanent and
seasonal streams which come to a total of between 4 and 195 km®. The Ghare-Soo river basin covers about
1673 km” and is 45.5 km in length and empties 63 x 10° m® of water into the Gorgan Gulf.

Since most formulae put forward for the indirect calculation of snow water potential required unavailable data
for the various parameters involved, it was necessary to use the following relationship experimentally
Obtained by the Indian scientist, S. Chamdra in 1982: snow = Pt (1-Pr) where snow is the snow water
potential (mm), Pt the total and monthiy precipitation (mm) and Pr is the ratio of rain to total precipitation.

Pr is obtainable in the following manner:

_ Tmax—~BST
" Tmax- Tmin
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1133



1134

where Tmax and Tmin represent the maximum and minimum monthly temperatures in degrees centigrade.
BST {Beginning Snow Temperature) is the temperature at which rain takes on the form and appearance of
snow, BST has been shown to be between 1.66°C and 2.2°C, Tn coastal regions, due to greater barometric
pressure, it is 1.66°C whereas in mountainous regions, due to decreased pressure, it is 2.2°C. For the region
under study, BST is equivalent to 2.0°C.

In order to obtain the snow total precipitation ratio, it is necessary to consider all factors which lead to
snowfall. It is obvious that temperature is the most important factor. The change in temperature with altitude is
related to distance from the sea and latitude.

The Ghare-Soo region has been divided into three parts with respect to snowfall. The divisions have been
according to altitude and the meteorelogical stations thermal data . For each section a reliable weather station
has been chosen and temperature variations at different altitudes have been calculated accordingly. The figures
have been arrived at by means of the following:

Since the snow of total precipitation ratic depends on the maximum and minimum temperature, therefore a
maximized and minimized temperature chart for various altitudes is prepared . The snow to precipitation ratio
for the whole year calculated for all three sections of the location under study .

Using the relationship snow = Pt (1-Pr) the data from charts, monthly precipitation pertaining to the water
equivalence of snowfal!l has been calculated: It must be noted that during the months when the probability of
total precipitation is over 95%, the snow water content has been ignored since the ground temperature is such
that the snow melts upon contact with the ground,

In order to study the time distribution characteristics of snowfall at different altitudes, a Tyson Grid was drawn
on a 1:150,000 topographic map of the area. The mean snowfall, with respect to altitude and time, was then
calculated for each of the Ghare-Soo basins whether hydrometric stations were or were not present The result
show the distribution characteristics of snowfall for the Ghare-Soo region and that nowfall increases greatly,
both in quantity and duration with altitude. Conversely, thaw time decrcases with altitude.

The lack of meteorological stations in the target locations adds to the already complex task of determining the
role of snow in the formation of surface waters. The obtained result show guantities are quite variable and
rely, to a great extent, upon the lie of the land allowing impregnation of water and its physiographic qualities.
The existence of so many non-measurable variables and factors made it impossible to do other than estimate
the quantitative and qualitative role of snowfall in the formation of surface waters.

In lieu of the absence of any statistics pertaining to the role of snow in subterranean water reserves, we are
forced to calculate data by taking into account how much snow water has contributed to surface water
formation and what proportion of this goes underground.

Knowing how much evaporation has occurred we can ascertain the extent of snow water contribution to
subtérrancan water formation.Results show that of 20.527 x 10°m’ of surface water, 4.328 x 16‘m’ pertains to
the contribution by snow.



PROTECTION AND MANAGEMENT OF RENEWABLE WATER RESOURCES IN THE CONTEXT
OF SUSTAINABLE RURAL DEVELOPMENT

PROF. JOHN M ERSKINE

Institute of Natural Resources, University of Natal, Private Bag X01, Scottsville 3209, Pietermaritzburg, South
Africa,

ABSTRACT

Broadly defined, rainwater catchment systems in fural areas include surface formations (tanks/gutters attached
to buildings, rainwater harvesters, dams, lakes with their linked rivers and streams, etc), and underground
structures,. (springs, aquifiers, etc.), because they are all charged from rainfall. The water collected, naturally
or artificially’ from rainfall, is a very important, renewable nataral resource, particularly in arid and semi-arid
countries with low rainfall.

The pollution and degradation of natural resources, is a problem with the rich and poor, capitalist and socialist
nations, and the rural and wrban areas. It is a major threat to the development, and quite possibly to the
survival of mankind and other living things. A major challenge in the coming decade facing the world, and
certainly Scuth Africa as it moves inte a new era in terms of improved access, and use of land and other
natural resources for all sectors of its population; is to learn how interactions between development and the
evironment can be better managed to increase prospects for ecologically sustainable improvements in the
human well-being.

The concept of sustainability is a subject that currently recieves much attention in South Africa, as the country
moves forward with its Reconstruction and Develepment Program (RDP). In the new political dispensation,
the redistribution of land, and land tenure reform, feature sirongly on a policy maker’s agenda. Far less
attention is being given to the sustainable use of land, water and other natural resources; and to common
property rights, regimes and the use and management of common-pool resources, inchuding natural surface
and undergreund catchment formations, in ecosystems under stress, The factors that are of prime importance
as far as sustainability is concerned in the lesser developed areas of the country, and those that determine the
sustainiblity of natural resource use in general, and the welfare of rural dweilers, include (a) traditional beliefs,
(b) population growth, (c) social and political equilibrium, and (d) gavernment intervention.

This paper deals with the measures that need to be taken to achieve the goal of sustainable use of water
resources in developing countries, with particular reference to economic development imperatives, and the
role of the community based on organizations in protection, and management of these resources.

In all improvised rural communities worldwilde, the greatest need is to escape from poverty, and this can only
be achieved by the creation of wealth. Most of the time, the information, guidance, and support services, that
would allow rural dwellers to engage in sustainable and productive income generating acitivities, and thereby
lift the shackles of poverty; are not available, and people resort to the only means they know of in order to
survive, that is, making use of the natural resource base in the immediate vicinity of their area. Since, for
obvious reasons, short-term survival imperatives take preference over long-term conservation considerations,
this use of the resource base, often assumes the proportions of a non-sustainable ‘mining’ of the available
resources (including soil, natural vegetation and water), in an indiscriminate, wasteful and environmentally
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damaging way. Surface and underground sources of water are frequently exhausted or poliuted in this struggle
for survival, and the competition for what is percieved to be open access and free resources, may well generate
social tensions in the communities. )

Work conducted by the author in South Africa, indicates that there are four vital ingredients for the sucess in
acheiving the sustainable use of natural resources in lesser developed rural areas, namely

¢ The invelvement of rural inhabitants through appropriate institutional developments, in designing and
managing suitable evironmental management systems.

s The voluntary abandonment by local people, in response to information dissemination and appropriate
incentives, of outdated traditional practices and beliefs.

+ Control of the population growth rate, and

» Meaningful economic development in the areas.

An additional requirement is the investment, by the governmental and non-government badies, and the private
sector, wherever appropriate and feasible, in needed policy formulation on financial and economic matters,
land tenure reform, etc.; infrastructure on roads, electricity, transport, storage and market facilities, health and
education facilities, etc.; provision of credit, research, extension {demonstration of resources uses alternatives -
a basket of choices - from which rural inhabitants can select systems that suit their particular circumstance},
training; information flows, input supplies, markets,etc.; rehabilitation of degraded lands, etc.

Means of ensuring that these critical prerequisites for sustainable use of natural resources are put in place, are
discussed in the paper, as is the need for ‘rainwater catchment systems’ specialists to be aware of, and take
cognisane of al} of these prerequisites, while designing and introducing systems.



FLOODS AND RELATED WATERSHED MANAGEMENT IN TABRIZ, i R. IRAN

HABIB ZAHEDIL

Associate Professor, Emeritus of Geography, University of Tabriz, [. R. Iran

ABSTRACT

Natural location of Tabriz, its surrounding mountains and hills have made this city very vulnerable and
susceptible for occasional flooding. Historical documents reveal that among natural disasters, beyond
earthquake, Tabriz has been threatened by flooding several times. This issue even has not been hidden from
very keen explorers and tourists.

Mehranrood river that passes from the middle of the city has been affected by severe spring flooding in the
past several times. The occurrence of occasional dangerous flooding devastated this city and caused
considerable loss and damages for the dwellers.

City hall of Tabriz has taken numerous actions in order to reduce the danger of flooding and canalizing floods
as follows:

# The river bed of Mehranrood (passes through the middle of the city) has been expanded by three to four fold

= By expanding the river bed and constructing concrete side walls, danger of severe flooding has been reduced
significantly (Mashkour, 1352).

» Construction of concrete walls for Gori Chai and Mehranrood rivers . A flood controt dam has been
constructed behind the Zafaranieh Microwaves building (sloping alluvial plain of Gazan Daghgi). The right
hand side of this dam is concrete, while the left side has the characteristics of earthen dam. Most of the stones
used in construction of the aforementioned dam have been vandalized by the Russian troops during the
invasion of aUGUST 24,1942

 The existence of Yanig Dagh (Burnt mountain} on the south of Tabriz restricted the expansion of the city.
For this reason, storm water coming through the crop lands of Pineh Shalvar (Piran Shirvan, Shad Abad),
occasionally threatens Tabriz.

* [n order to solve this problem, the city hall was constructed a runoff trenich parallel to this transect passing
from the west side of Gazan Daghi {mountain of Gazan). Storm water is canalized into this treach that is
called Eyli S8ou {(smelly water}. This canal passes through the terminal of Maralan St., Hafez 5t., Taleghani
St,, Tabriz Garrison, Azadi Beltway, Laleh intersection, Resalat St., Nour Town, Diesel Abad, and western
region of Marouf garden, and ultimately pours into Aji Chai (bitter river). Canal has 5 m width and 3 m
height. 1t is covered up to Laleh intersection and Nour Tewn,

» Einali mountain (Oen-Ali, Sorkhab) stands ou the north and north eastern of Tabriz, Tabriz has extended
from one side up to the gentle sloping of this mountain . It includes two residential areas namely Sorkhab and
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Sylab. These residential areas obtained their names from the adjacent mountain and its related flooding.

» Sorkhab is an ancient residential area located in north of Tabriz. City hall of Tabriz has constructed the canat
of Khalilabad in order to reduce fiood damages. The canal constructed from the water source and continued
through Hemmatabad, passes about 42 m of Enghelab St., station of Pool, then twns towards the Garden of
Amir, and ultimately reaches to Aji Chai river. Half of this canalized waterway is covered. Besides, city hall
of Tabriz constructed a stone barrier in the parking lot of Einali mountain as a spillway for flooding.

« Sylab residential area is located in the east of Sorkhab residential area. 1t extends to Einali mountain from
north, Sheshkelan and west of Abbasi St. from south . Sylab residential area has two sections: Molla Zeynal
Syiab in west, and Goshkhanel Sylab in east.

= Rainwater is canalized into two capped canals constructed by city hall. Rainfalls of Molla Zeynal Sylab after
passing Beheshti {previous Mansour) bridge, along with precipitation of Sylab Ghoshkhaneh and Nouroz
Darasi (Report No. 3, Document T 5/3/1/6), collected in the capped canal of Ghoshkhaneh, and after passing
Pool-e-Sanghi pours into Mehranrood.

= The precipitation of Bazar region is collected and recharged by two ways:

» Collected precipitation on top of the roofs and the yards of old caravansaries is preserved inside adjacent .
wells. :

= Rainfall of the southern half of Rasteh Bazar and Jamee Mosque up to the Jombori St. is conducted inte an
old canal through some secondary pipelines. The construction date of canal coincides with the age of Bazar.
The canal starts from the beginning of Daraee St., and after passing through Bazar residential area, Bazar
Safi, martyred Keyhan (previous Dastmalchi} Alley, Soltanzadeh Alley, and Monajem St., flows into
Mehranrcod next to Monajem bridge.

» The city hall of Tabriz has reduced the probability of any damage due to flooding in flood plains through
taking serious steps including cleaning the canals, broadening canals, construction of preserving wells, and
compiling rock piles. Also discharging of floods from alleys through using electrical pumps are implemented

in order to complete aforementioned activities (Report No. 3, Document T 5/3/1/6).

» The city hall of Tabriz, based on his experiences devoted numerous efforts in order to canalize floods and
control them to remote sites without being affected by their dangers. This office, also reduced the danger of
floods by constructing and expansion of green covers in appropriate locations.

It is predicted that by applying these methods for rainwater conservation and their wise usage, the rate of
damages due to the flooding will be reduced considerably, and hence, the face of our environment will be
changed. '



DEVELOPMENT OF WATER RESOURCES THROUGH WATERSHED MANAGEMENT

BAHMAN CHEHRMONAVVARI' *’ ELIAS PARVARESH Y’

(1) Bldg. No. 2, Ministry of Jihad-¢-S8azandegi, Dr. Fatemi Ave., Jihad Sq., Tehran, [. R. Iran
(2) Jihad-e-Sazandegi Organization of Hormozgan, Emam Ave., P. O. Box 72045-4114, Bandar Abbas, 1. R.
[ran

ABSTRACT

Faror is one of the islands in the Persian Gulf, and is located in the Hormozgan province's geographical
boundaries. This island is located 45 km South-West of Bandar-e-Langeh. It's conditions could allow it to be
used as a tourist resort, or a training and research center for the future.

There are a rare kind of plant and animal species on this island. Cocofus Pendulus and Gazzella Dorea are one
of the important plant and animal species respectively. Unfavorable ecolegical conditions in this region harm
the plants and animals, especially during drought. For example, a shortage in fodder killed about 300 of the

Gazzella Dorea species in 1984. This area covers nearly 26.50 Km z , and has formed several sub-catchments,

of whick the largest has an area of about 4.15 Km ? | These sub-catchments have 3 wells at their outlets and
are used for monitoring purposes. The samples from the water of the wells show that they have too much
Electrical Conductivity (Ec)

The maximum height of the island is about 143.50m above sea level. The mean annual rainfall of this area is
nearty 160.95mm, and the mean annual temperature is about 26.70 °C. This region is practically arid and only
has a shert rainfall period in September. This island is a salty dome, located on the Zagros zone and along the
Bustaneh fault. On the basis of it's geological studies, nearly 70 percent of the island has Hormoz formations
and 30 percent has Neogen sediments. From a geological point of view, the soil texture, except that of the
coastal areas, has a very slow percolation rate. The area’s vepetation facilities is generally along the temporary
streams.

This study began in March 1994, and ended in January 1995, containing physiography, climatology, geology,
botany, pedology, hydrology and water resources.
OBIECTIVES
Regarding the limitation of water in this area, there have been planned objectives as follows:
s Runoft and flood control.
» Vegetative cover rehabilitation and conservation.
The results of studies show:
s The Electrical Conductivity of water samples is too high,

# The Electrical Conductivity of deeper wells is higher,
* A decrease in the ground water level causes the intrusion of salty water of the sea,
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» The water samples taken are edible,
» if reservoirs are constructed, there will be a risk of the water flowing towards the sea,
» Runoff control is a suitable technique across the island.

Practical performances have begun on 415 hectares of land, and have constructed loose rock or gabion or
mortar check dams. The following results have been obtained:

. Decrease in the EC and SAR value of water.

. Increase in the quantity of water.

. Increase in vegetation

. Watershed management is a suitable method for development of water resources in sub catchments of
arid zones.

5. There are suitable conditions in the Faror island for soil conservation researches, etc.

L b —
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LISTENING TO PEOPLE AT THE GRASSRQOTS
SABINA BINDRA

Bocial Co-ordinator, Indian Institute of Rural Management, [IRM Qampus, Sector 11, Agrawal Farm, Tagore
Marg, Mansarovar, Jaipur - 302020

ABSTRACT

Rural population is mainly dependent on Bio-mass. The production of biomass depends upon land and water.
Therefore, in order to ensure sustainability of the conservation program, it is essential to develop ecology. Tt
has been established that ecological development leads to economic development which is the foundation of a
prosperous society. Since the effort is to comserve natural resources, a natural boundary will have to be
selected for development because natural forces do not recognize any man made boundaries. A watershed is
such a unit because it has developed with interaction of water with land. Until recent days the main emphasis
has been to conserve only land and water, ignoring the sentiments and needs of the community dependent on
it. This is the reason why the development has not been sustainable. The traditional community based
institutions have given place so far to individualized or market adverse externals of such actions and to
numerous official programs for the development of land and water resources which are dependent almost
entirely on the top down bureaucracy with very little participation from the village community. In the absence
of control by community on its natural resources, the resource is bound to be degraded and under utilized, and
in the process further improvise the poorer section of society. Poverty, population and degradation of the eco-
system have not only a very strong nexus but also reinforce each other. The purpose of community
participation is to stimulate demands of the community and identification of their needs, choices and priorities.
Participation is an instrument used to related the program objectives on one hand and technologies on the
other, in project planning, preparation, implementation and management and maintenance of assets created.
The success of all developmental and conservation programs will depend on the successful organization of the
commuhity, and its partnership at all the stages of the project cycle.

The paper aims at defining community participation, how the community is to be organized and their capacity
built. The author also aims in sharing the experience in working with the community on watershed
development,

People’s participation is a dynamic group process in which all members of a group centribute to the
attainment of group objectives, share the benefits frotn group activities, exchange information and experience
of common interest, and follow the rules and regulations, and other discussions made by the group. How is the
people’s participation ensured? It can be done through community organizations and capacity buildings.
Community organization involves people in formulating and solving their needs by themselves. What is

important is self-determination and self-realization by the people. Capacity building is a process which helps .

an individual /organization to identify themselves and to develop potentially for own development.

The approach would be building a rapport and relation ship with the community; understanding of resources
such as land, water, vegetation, animals and humans, through PRA techniques, and technical surveys; analysis
of production problems; formation of groups of the villagers; formation of a people’s organization;
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identification of technological options; preparation of an action plan; monitoring and reviewing; and the
- convergence of activities.

The community is jnvolved in all these stages and the role of the government organizations / NGOs is only as
a facilitator, mediator, or catalyst.
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ENVIRONMENTAL ASPECTS OF RAIN QUALITY

ALI SALAHI KOJOURE

Research Institute of Forests and Rangelands, P. O. Box 13185-118, Tehran, lran

ABSTRACT

The human activities have recently caused the fall of acid rain and pollution of precipitation, and that SO2 and
NG, Which result from consumption of fossil fuels, condensation of mineral materials and oil refineries
combine with the atmospheric humidity and result in creation of Nitric and Sulfuric acids. The mentioned
compounds are usually carried thousands of Kilometers away from their sources. Acid rain leave destructive
effects on forests, cause a decrease in organic matters of soil, increase the soil ¢rosion as well as loss of under-
ground water reservoirs. Acid deposition on vegetation causes high susceptibility to pests and pathogen
factors.

The minimum p#H measured has -been 4.3 which is 25 times as acidic as atmospheric background acidity.
Existence of dissolved solids causes rapid molting of snow also soot and dust if available in snow will increase
absorption of sunlight and rise temperature and this manner rapid melting of snow and huge volumes runoff
on surface with high rate of water destructive force in upland water-catchinent and deposition of sediment in
low-lands will happen.

Soil and geology of bedrock are the main factors control of susceptibility of regional acidification. Caleium
and Magnesium have strong correlation with alkalinity. Waters containing less than 2.5 mg/lif are sensitive to
acidification. 2.5 to 5 mg/lit are to a less extent under threat of acidification or transitional state.

Method- of Wet Deposition by precipitation was used in this experiment. For measurements and sampling ,
specific instrument has been designed and established in seven station in South of Tehran. Samples were
analyzed in Analytical Chemistry Laboratory by usage of Flame Photometer for Potassium, Sodium and
Complexometery for measurement for Sulfate lon and Titratien for Nitrate Lon.

In regard with the monthly records of precipitation rate from 1988 to 1992, it is apparent that the more it rains
the less Suspended Particles will hover in the atmosphere. In other words precipitation reduces presence and
amount of SPM in air and these particles mix with rain and increase the TDS.

TDS gives an increase to Electro Conductivity (EC) of rain, in which regression equation is as follows:

pH=59590+ 0.80517EC

Positive index of 0.00517 shows that as increases we expect alkalinity of rain and pH to increase. Chloride
Ton {C1-} do not show meaningful correlation with pH, but there is a relation between Cl-and EC. There is not

meaningful relation between Cl-, S04 - and NO3-. It indicates that origin of Cl-production is different from -

5Q4 - and NO3-, and 804 - and NO3-are mainly produced from fossil fuel burning , but entrance of Cl-to
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atmogphere is from waste burning and- PVC also use of salt in frozen surface of road, and spraying of sea-
water to atmosphere. According to correiation table of studied character there is a correlation between 504 -
and NO3-, pH, EC, Na+, K+, and Mg++. As mentioned above there is a relation between pH and S04 -, and
S04 - existing in rain comes from changing SO2 to 504 -, along with cations and H.+.

With decrease of S04 -, pH will be more acidic. But in these samples with rising of S04 -, amount of pH
increases (S04 - is the neuwalized form of Sulfuric acid as Sulfate in addition to K+, Na+ or Ca++and
Mg++).

These cations are drived from Suspended Matters, dust raised from mining, construction operations, Cement
Factories ete. In regard with drawing regression line and positive coefficient of 0.013 for independent Variable
of Sulfate in following equation, with increase of SO4 -, amount of pH will be raised towards alkalinity.

Y=612+0013X

The results of estimated changes and real changes with monthly rainfall indicates; in spite of production of
Nitrogen Oxides (NOx) in cooling season, total Nitrates is decreased over winter. The reason is that
production of NO3- originates from Photochemical processes, Condition are not provided for photochemical
reactions in winter, therefore production of NO3- is decreased. The neutralizing agents of acid come from
atmosphere and with lack of neutralizing acidity, Acid Rain reaches to ground and provide conditions for
material erosion and building material digestion, Metals and Chemical weathering of stone and soil.



INFLUENCE OF CHAHNIMEH RESERVOIRS ON HARVESTING FROM WATER RESOURCES
OF THE SISTAN AREA :

ALI EMAM, HAMID R. SOLAYMANI

Soil Conservation and Watershed Management Research Center, P. O. Box 13445-1136, Tehran, Iran

ABSTRACT

The Sistan area is a flat plain with an extent of 8,110 km®. This region is located in the southeast of Tran and
its center is Zabol. This region remaining from the Tertiary period, and afier the tectonic movement (in
Pasadenian) has formed hollow-iike structures. These hollows are now filled with alluvial sediment {(from the
Hirmand river).

The s0il structure now is modified sandy to loam-clay or clay. The annual rainfall is 46.2 mm, and annual
evaporation is 4,800 mm. The average temperature is 21.4°C, and the climate is very arid. The essential
fundamental of water is the Harman river that sources from the Baba mountains in Afghanistan, and branches
out inte the Sistan and Parian rivers in Iran. The Parian river flows on the boundary and takes a return course
to Afghanistan. The major volume of water is harvested from the Sistan river, and the remaining from the
Parian, The annual average discharge of the Sistan river is 3000x10°m’ per year, 70% in the spring and 10%
in the summer and antumn.

The main part of water from the Hirmand flows to the Parian river during different months of the year, The
water that flows in the Partan river returns to Afghanistan and the Sistan river enters the Hamoon, which is the
biggest soft water lakes and consists of three parts:

1. Hirmand Hamoon
2. Poozak Hamoon
3. Saburi Hamoon

The total capacity of the Hamoon is 9000x10° m’. During the floods, the water level rises and covers the river
side ranges, this condition then canses a production of forage, which is used in feeding livestock. The
additional water during floods, flows in the Shaile waterway and returns to Afghanistan and concentrates in
the Gode-Zere hollow. South of the Sistan plain, the extent of flat plains (2,060 km®} has many hollows. The
depth of the hollows vary from 10 to 30 meters, and are called ‘CHAHNIMEH’. These hollows were
excavated in the quaternary, and now with the collecting of water show a vase-shaped lake. The Chahnimehs
can be applied as reservoirs. Three of these reserveirs have been studied by the Kaje-Sanye Companies. Based
on the conclusion derived from these studies, a feeder canal has been made for the diversion of floods from
the Sistan river in the upper ?art of the Kohak dam, fifteen years ago. The length and transfer capacity of this
canal are 4 km and 100 m’/s respectively. Chahnimeh as a reservoir conld hold the excess floodwater, and
damages caused by floods are decreased, In arid regions and low water periods, the water of the Chahnimeh is
transferred to the Sistan river by a head-race canal (the canal that returns the water to the Sistan river).

The technical provisions of the Chahnimeh reservoirs 1 to 3 are as follows:
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High Water Level :EL 492.0

-

« Low Water Level :EL 4840

» Effective Water Depth :8m

» Effective Capacity - 400x10°m’
e Total Capacity : 700x10° m’

The intake capacity of a Chahnimeh is 160 m*/s during a year, but as the goal of Chahnimeh reservoirs is
flood control in floods, ponding is done from February to May.

At present the total capacity of the Chahnitneh reservoirs is 634x10°m’, that with the harvesting of the fourth
Chahnimeh will increase to 1450x10°m’

The fourth Chahnimeh is surrounded by mountains and hills from three sides. The fourth side is controlled by
an earth dam.

Technicat provisions of this earth dam of the fourth Chahnimeh are as follows:

« Farth Works Volume :11.250x10°m’
« Crest Length 1 14.7 kmn

» Crest Width :8m

» Maximum Height :15.5m

Although the Sistan area has been named as the granary of Iran, many factors caused it to change into a
deprived and infertile region (such a lake of the Sistan controlling, applied unsuitable methods for irrigation,
formation of saline and alkaline soil, etc.). Since 188,000 ha of the Sistan lands are suitable for agriculture, the
applying of the Chahnimeh reservoirs for the harvesting of seasonal floods cause a development of the water
resources.



TECHNIQUES FOR THE PRESERVATION OF PRECIPITATION IN SOIL MASS: LESSONS OF
TURKMENISTAN

GENNADY GALITOVICH GALIFANOV

Manager of Laboratory, Institute of Water Problems , 744012, Turkmenistan, Ashgabat, Ostrovski St., 30

ABSTRACT

Among the central Asian countries, Turkmenistan is facing the problem of having the least water supply and
limited water resources. In order to overcome this natural problem, the use of all available water sources, as
much as possible, especially atmospheric moisture, seems to be a rational alternative, According to the
observed data, precipitation includes 10% of the total annual amount of available water for irrigation purposes
in the country,

In view of Turkmenistan having the least water supply due to the climatic condition of the country, the
precipitation management through the use of rainwater harvesting techniques is an applicable way in
overcoming the problems of rainfed agriculture, particularly in the mountains and hilly regions, In these
regions, the amount of precipitation varies from 200 to 300 mm a year. This amount of precipitation permits to
relatively and satisfactorily harvest rainwater for acceptable winter wheat production. In favorable years in
terms of water supply, winter wheat yield is quite high, while during the dry years it reduces to about 1/3 of
that in the wet years. It is found that even during the dry years if appropriate rainwater harvesting techniques
are applied, it is possible to harvest quite a good yield of winter wheat. Therefore, the development of methods
for the direct conservation of available precipitation and its storage in the soil mass, along with the reduction
of evaporation rate appears to be of significant practices.

Considering all the above, the laboratory of the lrrigation Institute of Water Problems of the Academy of
Agricultural Sciences of Turkmenistan has conducted a study on the methods of moisture conservation in the
seil profile.

The study was based on the implementation of 4 different treatments including the usual pre-sowing
ploughing, pre-sowing ploughing on a background of a spring ploughing, deep dumpless grubbing ona
background of a spring ploughing and moving of soil on a background of a spring ploughing.

Accordingly, winter wheat was sown on the area of 348 hectares. The results of conducted study have shown
that although deep dumpless grubbing and moiling of soil had positive effects on the increment of moisture
stored in the soil profile, the best chosen was the deep dumpless grubbing treatment in cornparison. It was also
found out that the most effective treatments in this regard are a repetition of spring ploughing after conducting
usual pre-sowing plonghing, deep grubbing or moiling of soil. The reason as to how spring ploughing causes
the increment of rainwater stored in the soil profile and reduces it's amount of loss of evaporation, goes back
te its physical effects. Generally, spring ploughing tends to increase infiltration and percolation of raimwater in
the soil profile, and causes the accumulation of meisture in the deep layers. Deep moisture storage reduces
moisture loss by evaporation.
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Furthermore, this increases the surface area of soil which tends to increase the interaction between
atmospheric and soil vaper moisture. Due to the difference in temperature between atmosphere and soil mass,
the conservation processes take place, and as iis consequence, the maoisture content in the soil profile increases
because of the movement of water vapor from the bottom layers of the soil, to the ground surface and its
condensation.

Moiling of soil is found to be an effective technique or method in providing a suitable catchment area and
storage mass for precipitation in the soil profile. The effect of this method is much evident when the annual
precipitation amounts to 300 mm. However, the analysis of cbtained data concerning a mode of soil moisture
for the above mentioned treatments as different methods for rainwater harvesting has shown that in dry years,
deep grubbing of soil is a much effective method in comparison to other experimental methods. It should be
noted that the highest moisture content in the soit profile is observed for all the used treatments in winter and
spring times.

In conclusion it could be summarized that during drought, in terms of catchment of accumulation of an
atmospheric moisture in the soil, the most regarded perspective is deep pre-sowing of the dumpless grubbing
of soil, with harrowing on the background of spring ploughing. Further in decreasing order on efficiency,
there are pre-sowing moiting with cultivation and harrowing on background of spring ploughing, usual pre-
sowing ploughing with harrowing on the background of spring ploughing, and pre-sowing usual ploughing
with moiling. According te carried out accounts, from wiole of the rainfall (without the account of a moisture
of fog and drizziing), on 7-9% of a moisture was usefully utilized by plants of winter wheat in the first variant,
25-35% in the second, 28-35% in the third, and 34-45% in the fourth variant.

It is possible to improve the water and harvest saving effects of the processing of the soil, having replaced
spring ploughing by dumpless grubbing, and ploughing by revolution, the layer of soil looses much more
moisture due to evaporation, that without revolution. Idle black fallow, left without processing leoses much
more soil moisiure. Here the losses of a soil moisture go continuously, and from a considerably greater depth,
than on the soil subjected to grubbing. Therefore under conditions of rainwater harvesting for the increase of
caichment efficiency and use of atmospheric moisture by plants described in the abave processing of soil, is
necessary. Obviously the fact that such processing in combination with other methods of conservation of
moisture in the soil, for example, mulching of the soil by various evaporation depressors, and moisture
absorbers, would enable the increase of the coefficient of useful utilization of atmospheric moisture. .



STUDY ON THE ROLE OF VEGETATION COVER IN SOIL CONSERVATION

5. H R SADEGHI

Natural Resources College, Tarbiat Modarres Uni, Noor, Iran

ABSTRACT

The suspended sediment load of a river represents the conditions which affect the river basin. The suspended
sediment load is dominated by material eroded from a variety of sources within the upsiream basin, and the
precise nature and location of these will extract an important influence on both the character and bebavior of
the load. Potential sources include channel, baok, gully, sheet and rill erosion on the catchment slopes, and the
removal of sediment delivered to the channel by mass movement.

When attempting to link the suspended sediment load of a drainage basin to the erosion processes and sources
operating within, it is important to recognize that only a proportion of the sediment mobilized by erosion will
find its way to the basin outlet. This coefficient is increased from large basins to smaller ones. So in very small
catchments, erosion and sediment is assumed to be equal.

The organic matter content of the suspended sediment is relatively sparse, but as it might be expected, existing
data exhibits substantial spatial variation in response to the sources involved, and the nature of the source
material itself.

Previous studies have shown that the particle size distribution and other characteristics of sediment yield vary
by the change in land use. The best way for comparison of the role of different land use between the
watersheds may be sediment concentration determination, that in a river is by definition ‘the mean annual
sediment yield divided by the mean annual runoff volume’.

Sediment concentration is a function of erosion rate and sediment yield in the watershed surface, that is the
parameter is regulated by governed complex circurnstances on watersheds.

Severa! forest, rangeland, and agricultural caichments were selected that their physical, climatic, geclogical,
and pedagogical specifications are similar approximately. Three indices were assumed for this evaluation
which consist in :sediment concentration that is delivered to the outlets, sediment volume that is collected in
the Gerlach boxes and erosion different features. Basically, in this study sheet, rill, gully and mass movement
erosiens have been recognized, and their situation evaluated.

Erosion rate in any land use is as a criterion for the delivered sediment to the drainage system. In this research,
at first the ecological characteristics of the study area have been studied briefly, then erosion measured and
finally their relations specified.

Sheet and gully erosion were observed in the forest area, and sheet and landslide erosion occurred in
agricultural land, and finally sheet and gully erosion existed in rangelands. The mean depth of sheet erosion
was about 7.8, 19 and 13 cm in forest, agricultural and rangeland areas respectively.
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Since there is subsurface runoff in the forest area, all of the gullies have been created near the outlets.
Although there isn’t any significant difference between these three types of land use in this climate, the
agricultural land, due to ploughing, has infiltrated water into the soil, and made the soil mass heavy, removing
it towards the lower layer. In the rangelands, there was overgtazing, so rills have been developed initially,

The relationship between area, slope and cover density of forest sub;waterslleds and gully development was
investigated, and there was 49, -10 and 21% co-ordination coefficient between them respectively.



IMPACT OF THE URBAN AREA { MINSK, BELARUS ) ON THE ALLUVIAL LITHOGENESIS:
GEOCHEMICAL ASPECT

SAVCHENKO VLADIMIR

Academy of Science of Blarus , Minsk , Blarus

ABSTRACT

The complicated and permanent process of chemical element differentiation in the course of alluvial
lithogenesis may be subdivided into 5 stages moblllzatlon, u'ansportatlon, sedlmentatlon diogenetic and
epigenetic transformations.

The stedy of 40 chemical element migrating in the lowland medium-size Svisloch river, draining the large city
Minsk ( 1.7 mln people ) was designed to establish the impact of urban areas on processes of alluvial
lithogenesis and its products. For comparisen, the similar inverstigation of the control area-l 10km section of
the Berezina river draining the biosphere reserve was fulfilled.

Minsk causes an essential increase ( factor 62 } of the sediment Ioad per unit of area. The substances involved
in transpotation differ from the natural ones in origin, grain-size and mineralogical composition, enrichment in
organic matter { mainly artificial genezic } and anthropogenic ¢lement association ( P, 8, As, Pb, Cd, N1 Ag,
Cu, Za, Sn ).

Analysis of our original and literature data show that river transport of metals downstream of urban areas is
increased significantly by both dissolved and suspended solids, ahd as a rule is dominated by the later. For
example, in the Svisloch river downstream of Minsk 90-98 % of Cu, Cr, Pb, Ag, 72-83 % Zn, Mo, and 41% of
Ni,are transported by suspended solids.

Differentation of the chemical elements in the course of sedimentation is a process of the greatest importance.
The scheme of lithofacies division of alhivial sediments was suggested and used to study geochemical roducts
of sedimentogenesis. Concentrations of metals in 10 alluvial lithofacies reseached differ significantly in both
uynpolluted and, particularly, polluted rivers. Pollution is indicated by all lithofacieses but the lithofacieses but
the contrast of sediment anomaly varies from 2 to 165. As a result of extremely severe pollution, specific
aliuvial sediments, so-called “ technogenic silts © are stored in the river bed. '

Hydrotechnical constructions are another kind of anthropogenic factor strongly affecting alhyvial
sedimentation. The effect of the artificial geochemical barriers functioning in the zone of damming is
characterized. The role of biota ( mainly aquatic plants and phytoplankton ) in metal precipitation
{sedimentation ) is discussed also.

Among a lot of processes, related to postsedimentation changes of stream sediments, the most significant ones
with respect to differentation of elements are those that concern fleod-plain pedogenesis and forming of
secondary minerals.
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RAINFALL FOR IRRIGATING PALMS

SHAHAMAT SHEYBANY

Graduate Researcher, Fars Research Center for Natural Resources and Animal Husbandry, Shiraz, I. R. Iran

ABSTRACT

Since long ago lranians have been making a kind of basin in the south of Fars Province by making small dams
in Khorasan, Hotaks of Systan. They were challenged to solve the problem of drought in arid lands using an
optimizing method for rainfall, Simple and economic basins provided water requirements for paims in the
south of Fars province like Lar and Lamerd with a range of 150 to 250 mm precipitation.

The method is: a part of water passing through a channel is diverted into an area which was previously
determined. In these areas paims are cultivated then surrounded by an embankment which makes a basin. How
to get water and diverting a volume of floods and how to get rid of extra floodwater is considered. The area
under cultivation is not officially known but due to previous recognition can be estimated to be more than 100
ha. Palms which are adaptable in these areas to water deficit and dry cultivation were brought from Forg and
Absour-Darab ateas. They are called Falso-Kental, Angosht Aross, Shahani and others from Khesht-Dalaki
areas called Ghab Ghab and Keshti. Where 400-600 palms are cultivated on fertilized land, experience has
shown that due to rain in 2-3 years time the palm produce is around 4-130 kg of unripe dates per hectare. It is
also known that palms by wet farming have the same benefit but palms by dry farming have higher quality
dates. The costs of cultivation and land preparation in this method are lower compared to the irrigated method
and in the view of scientific aspects have the control of wastewater, soil conservation,recharging grouadwater
and employment and economic improvement among local inhabitants. '

The area under investigation is situated 25 km from Lar city and 1 km west of Grash city. The distance from
Shiraz is 350 km. The longitude is 54°8’ and the latitude is 27°40°. The altitude is 920 m above sea level.

The annual precipitation is 238 mm. The precipitation is mostly during fall and winter. Most of the rainfall is
convectional and sometimes rainfall bappens in higher intensity in summer. The maximum precipitation was
427 mm in 1976. The lowest value is 75.3 ram in 1990. The warmest month is July which is 43°C. The Jowest
temperature is 0°C which occurs in January.

Formations are Asmary, Gachsaran, Mishan, Aghajary and Bangestan. Grash, which is part of Lar city is
situated in the Zagros fold in the direction of northwest and southeast in west of Iramian plateau. The

catchment is called Pette, Its area is 140 km”. The discharge based on its cross sectional area is estimated to be

100 m*/sec.

First of all, an area is selected which is close to a local river. This area is surround by an embankment which is
called Bast. The area of each Bast depends on land slope. The total palms in each Bast is 12. Basts are leveled
with a uniform stope before cultivation. They dig pits about a meter deep then palms are planted in fall and/or
spring. Cultivation is normally done in spring because of suitable weather, Palms are cultivated with a distance
equal to 7-10 meters. At the beginning of the cultivation, they irrigate them every two days which is important



for the rest of their life. Trrigation should be carefully carried out, otherwise extra water more than its crest
causes drowning and finally permanent dry out. The required water is provided from groundwater table or a
reservoir. Each palm is irrigated by a gallon of water. A month later, irrigation peried is & week which is
longer than before.

The above procedure is continued until irrigation is carried out by the first flood and so on. At this age of the
palm, and later on, irrigation is done only by flecding method.

Basts are prepared and leveled by loader and other equipment. Cut seils are moved and accumulated around
the Basts. After preparing the Basts for cultivation, an inlet is designed for the water by local people who have
enough experience. First an inlet is constructed then based on river flood and toetal discharge they may
construct more than one inlet.

In each hectare 100-120 palms are cultivated on average. Total harvesting is estimated to be about 65-73 kg of
dates for each palm. The yield in some palms is 120 kg. The height of palms in this methed of irrigation
reaches 40 meters. Harvesting of dates may be carried out in October or earlier depending on summer
situation.

Figure 1 shows a schematic diagram for diverting water and how to get it.
when Basts are continuously flooded.
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Figure 1. Schematic Diagram of Bast System



Flood farming is an important and a suitable method which is carried out in most parts of Iran. Flooding of
palms has been used for over 100 years in Lar city. As we know dates are a significant nutrient because of its
energy. Therefore it is important to know the methed and try to improve shortcomings by the help of
technology,
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WATERSHED MANAGEMENT AS A CRUCTAL NEED : A CASE STUDY

S.K. PATHAK''' B.R. SINGH'?!

(1) Shri S.K. Pathak, Assit. Professor, Agricultural Engineering , Walmi, Bhopal.
(2) Shri B.R. Singh, Director, Walmi, Bhopal. M.P. Water and Land Management Institute, Walmi Hills,
Kaliasote Dam, Kolar Rd, P.0.Box. No. 38, Ravishankar Nagar, Bhopal, - 462016, India.

ABSTRACT

India is a developing country. It’s 75% of cultivable land is rainfed which gives enly 40% of the iotal income
received from agricultural resources. With this it gives the average productivity of 0.08% to 1.0 tons per
hectare, which is a point of concern. The low productivity may be attributed to increasing soil loss rate (about
16 tons per ha.), insufficient rainwater management, inadequate measures of water harvesting and ultimately
the poor watershed management. This necessitates the steps for adequate soil and water conservation measures
in arable {ands and nonarable lands. India has put an around attempt in the recent post 1o develop the arable
land, nonarable Jands, waste lands for soil and water conservation. But the massive programme of watershed
management can be, success in the country only by mass education, involving local people in the job of soil
and water conservation and increasing the awareness of a common man about conservation of patural
resources. Adfter initiating the job of watershed management in the country there is being felt the necessity of
number of demonstration farms where suitable measures of rain water conservation, insitu moisture
conservation, temporary and permanent measures of soil and water conservation could be shown to the
farmers (local people} of the concerned area where from they can develop an understanding and adopt the
required measures in their fields. Keeping aforesald issues in mind a demenstration farm depicting various
measures of soil and water conservation has been developed at water and land management institute, Bhopal,
M.P. State, (ndia.

At water and Land Management Institute, Bhopal ( M.P.) [ndia a mini watershed having an area of 30 ha. was
treated with temporary and permanent measures soil and water conservation. Treatments were based on land
capability classification. After treating the watershed it was found that temporary measures of drainage line
treatment like grass plantation, brush wood dam, loose boulders structures, and construction of contour bunds,
graded bunds in arable lands and construction of contour and staggered trenches in non arable lands have
proved highly beneficial. An effort has been made to utilize the available local material in construction of
these structures which have played significant role than permanent - Structures in stabilizing the gully and in
controlling the soil Joss.

The demonstration farm located within institates, area is having 30 hectares area. The area was first
topographically surveyed, the contour map was prepared. Land capability classes were determined which vary
from Class 11l to Class Vi1 land. As the principle says the land classes from class-I to class-1V lands having
slope range ( 3-53% )and { 5-8% ) arc arable lands in the demenstratien farm. Following measures of soil and
water conservation have been taken in arable lands.
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Contour Bunds; The cross section of contour bunds is 0.8 m’. and they are spaced at the interval of 15-16 m.
For areas of higher slopes the spacing of bunds have been reduced. They are sffectively controlling the soil
loss.

Graded Bunds: The cross section of graded bund is the same as contour bund but they are provided with a
grade of 04% so  that excess water may go out of field through outlet provided at the lowest point of the
field. They are more effective than contourbunds.

Strip Cropping: in order to control the soil loss through cropping system, strip cropping has even tried at the
demonstration farm in 0.8 ha. of the field. In the fietd 4 rows of soybean crop (spacing 25¢m x25 cm ) and 2
rows of Arhar (45¢cm X 45¢m ) crops are grown in kharif season. This is also controlling the seil loss to a good
extent,

nts In N Land:

In the V and VI class of lands the orchard plantation has been done. The plants of Ber, Amla, Papaya, Guava,
Mango and Chiku have been tried at the spacing of (5m x 5m ). The aforesaid order of plantation was from
low soil depth area to higher soil depth area. Tn this area grass plantation (khas grass) was carried out on
contours to contrel soil loss. The contour interval was 0.70 m. Besides this, contour frenches have excavated
in this area having shape, rectangular and size 10" x 10".

Treatme nds:

The land classes, from V11 to VT have been planted with Subabul, Sheesham, Gular, Neem etc. at the spacing
of 3m x 3m. In this area also, the contiruous and staggered frenches have been constructed. The shape of
trenches is rectangular and size is 10” x 10", They are minimising the soil Joss.

Diversion Drain;

At the bottom of hillock a diversion drain has been constructed to collect the water of Hillock area. Water
collected in the diversion drain joins te 2 natural nalla of the demonstration farm, cross section of diversion
drain is 2.0 Sq. M. and shape is trapezoidal. The absence of this drain would have led to serious damage te the
cultivable plots located down of the hillock.

Drainage Line Treatments:

In the demonstration farm, twe small gullies and one medium gully exist. Their length is 200 meters and 400
meters respectively. They were treated with vegetative barriers at the upstream, followed by brush wood and
loose boulder structures. These temporary measures have been found more effective than permanent measures
of soil and water conservation like Gabion structure. Two gabion structures have also been constructed at the
tail end of the nalla for soil conservation and ultimately for stabilization of gully. The gabion structures were
constructed using the gabion boxes filled with suitable size local stones. The size of boxes were Im x 1m x
Im, 2m x lmx Im and 3m x im x 1m. Two types of wires used in preparation of the boxes namely crimped
net wire (12 gauge) and chain link wire (10 gauge), the two wires were tightened by G.I. wire (16 gauge).



THE LONG TIME EFFECT OF FLOOD HARVESTING ON
INFILTRATION RATE

MAHMOOD ARABKHEDRI, AMIR SARRESHTEHDARI, KOROSH KAMALI
Soil conservation and watershed management res¢arch center, P.O.Box : 13445-1136, Tehran,I.R.Iran

ABSTRACT

Sedimentation of suspended load decrease soil permeability in the flood spreading (FS)and artificial
reacharge (AR) networks. Tt dose not possible te have real evaluation about effect of sedimentation on
infiltration , because relatively short period of construction of them. So we studied the long time effect of
sedimentation on infiltration rate (IR} in the traditional flood harvesting system (FHS) called Band-sar .
Although the resnlts show a very significant difference between IR of Band-sar soil and control land |, but
there is less changes from total amount of infiltration point of view among these to sites.

Band-sars are the floody farms which generally build on the fans. Moisture for cultivation some of the
agricultural production and also the AR of ground water will provide , if we guide the flood in to the
Band-sar. This traditional FHS are explained in detail by Arabkhedri (1995) and Partovi and Arabkhedri
(1995). Flood contain  suspended load , which by each watering put many sediment in Band-sar. After
some years by increasing the mumber of the flood harvesting (FH) , the thickness of sediments will increase
and causes many changes in soil profile, expected that by increasing the thickness of the fine sediment the
IR of Band-sar like some other artificial reacharge network (ARN) (Ghaffaripour , 1991) come to near
the zero, but the continuse usage of old Band -sar reject this hypothesis. For more investigation about the
effect of FH on the IR |, the Band-sars of two villages of Khorassan province were studied.

The villages Sagqaich and Aliabad-e-Shour placed in the south-cast of Sabzevar along an ephemcral river.
This river origin from the Komish mountion (NE of Kavir-e-Namak) and pour in Kal-e-Shour. The
geology of the catchment consist of Cengelomerate, Sand stone, Marl and Andesit . Also quaternery
sediment and fans observed at the low lands and the foot of the heights. The average annual rainfall of the
basin and the Band-sars sitc are about 212 and 152 mm respectively, computed by percipitation gradient
equation developed by JAMAB (1990).

For measuring the soil IR, beforc and after the sedimentation, three Band-sars were selected located
upstream, middle and downstream of the ephemeral river. The IR of the Band-sar and contrel] Jand (cut
side of Band-sars) is mecasured by double rings. Instead of using the fresh water IR was measured by
dark water, with a density of Sgr/l, in cach ring, Diameters of the outer and inner rings and the height
of them were 70, 30 and 70 cm, respectively, The height of the water was 50-60 cm and water falling
detected during measurment until IR became constant.
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Besides investipation of  the relation of infiltration inside and outside of Band-sars, the IRs of Band-
sars were compaired by H-nonparametric test. The normality of the population is not necessary -for this
test and it canbe used for statistical comparison of different samples which belong to same population
{Ehdaie, 1980).

The IR of Band-sars that located in upstream, middle, and downstream of the ephemeral river under
study, were found equal 1.01, 1.23 and 0.92 (ciw/h), while for the control kand they were equal 3.43,
297, and 10.29 (cm/h), respectively. The overall average of [R of the Band-sars and control land were
calculated equal 105 and 556 (cm/h), respectively, Studying the IR shows it have been reduced 5.3
times at the Band-sars comparing to the control land. The statistical comparison of IR of the Band-sar’s
soil and control land by H-nonparametric test shows a significant difference in %! level. The comparison
of the IR in the  Band-sars which were located in different points along the river show no significant
difference.



THE MONITORING OF DESERTIFICATION: ROLE OF MODERN TECHNIQUES AND LOCAL
PERCEPTION

SYED JAMIL HASSAN KAZMI

Dept. of Geography, University of Karachi, Karachi - 75270, Pakistan

ABSTRACT

About 36% of the land surface, and half of the countries of the world are facing the problem of desertification,
Ecological degradation is the major critical issue in any desert land, because it causes human destruction,
Desertification is considered as a human probiem. Man is both the main cause and victim of such ecclogical
violations. An effective monitoring system of natural and madf-made changes should enable to observe a
complex process of desertification at an early stage. It will further help to forecast such changes, and will also
provide a sound basis for resource management strategy. Desertification is now a direct threat to over 2.5
billion pecple around the world. The phenomenon of desertification have been affecting various parts of
Pakistan, and converting many fertile lands into barren areas. Like many areas of Pakistan, the problem of
desertification severely damaging the fertile valley of Malir.

Malir is an old settlement of Karachi (biggest city of Pakistan), and it was famour fo richness in its arable
land, water resources, and production of a variety of fruits and vegetables. Till the 1960s, it would provide a
tremendous amount of vegetables, fruits, fodder, and some grains for Karachi. From 1960, with the passage of
time, this green fertile land is degrading gradually, and is now turning into a desert, Tn other words, unchecked
land degradation andd desertification in the Malir valley, creating un-preductive arable land which need
urgent attention of the policy makers.

‘Therefare, monitoring of desertification becomes a desirable objective. As it is evident from various studies
that for the monitoring of desertification, especially in the tropical areas, air photos and salellite imageries are
the best available tools. This paper focuses on the role of remote sensing techniques for the evaluation and
monjtoring of desertification in the Malir valley. For the determination of the change in land acrial
photographs and satellite imageries were used. ln addition to that, the local perception for the awareness of
this problem is also taken into consideration. The main purpose of this poster is to present the effective use of
satellile data and local presentation in such a way that by using these techniques, and intergrated model of
contrel and monitoring of desertification may be developed.

Desertification, once and unfamiliar word in the 1950s and 1960s, now become one of the fashionable buzz
words. Now the issue of desertification is globally important, and subject to lively research. Desertification is
occurring everywhere in the world, but it is accelerating most rapidly in developing countries, resulting in land
degradation. About 35% of the world’s land surface is at risk, and the livelihoods of 350 million people who
live there are directly threatened. Pakistan is one of those areas which is facing the problem of desertification
and as a result the agricultural land of the country turning into unproductive barren land, as a resull, generating
an enormous pressure on fertile agricultural land. In order to monitor this accelerated desertification process,
the systematic and successive studies on these processes by employing advanced remote sensing techniques,
will be of permanent importance. The conventional studies of desertification are expensive and time-
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consuming, and the temporal changes in the eco-system could not be monitored on regular basis. Remofe
sensing techniques proved to be significant in monitoring desertification,

Besides the scientific monitoring of the desertification, it is most appropriate to record the views and the
perception of the local farmers. Since it is beleived that for successful implementation of any program to
combat desertification, only physical actions (objectives} are not sufficient. In addition to the scientific
monitoring and control, the perception of people of this problem should be understood and analyzed. This is
also realized now by many international agencies like World Bank, UNEP, UNDP, etc. Similarly, the United
Nations Convention on Desertification (1994) held in Paris, also stresses the involvement of the grass-roots
peaple, the real stake holders in the planning of the National Action Programs for Consrolling Desertification.

Being an agrarian country, agriculture is playing a key role for the economy of Pakistan. However,
desertification and land degradation decreasing agricultural productivity, and creating poverty and
unemployment in Pakistan on one hand and generating haphazard slums development in urban areas on the
other. For this important reason monitoring of desertification is a desirable objective. In the 1990°s,
monitoring of desertification is possible in many parts of the world, especially in developing countries with
the help of high resolution satellite imageries. These images can give us accurate data with the help of digital
and visual interpretations. However, this information is worthless until it is not used for the betterment of
human welfare. Therefore, the maijn objective of this study is to develop a co-ordination mechanism between
modern techniques, and local perception for the control of desertification. This is a preliminary study to
investigate the successful use of remote sensing, and on the basis of this development and awareness of the
risk to the local population. '

However, this is only possible when a correlation and co-existence is seen among the satellite data and the
awareness of the local population. During the last decade, remote sensing has proven its potential for earth
observation, and has become a powerful too! in environmental monitoring. Landsat TM (Thematic Mapper),
and SPOT data has increased the potential for applying remote sensing data for monitoring the desertification.

Desertification and degradation of agricultural land and vegetation cover, pose and urgent need for a workable
methodology. It has been monitored by the help of high resolution air photographs, and SPOT imageries. At
the first stage a map from the air photographs drawn on a scale of 1 : 50,000 for 1960 (when the high
resolution satellite data was not available). Then, an agricultural tand use map of 1986 for the same area was
prepared by the help of the HRV-SPOT imageries. Finally, a map of land uses, with the help of False Color
Composites (FCC), of SPOT imagery sketched for the year 1991. By the help of identification of various land
uses, a table has been prepared in which details of various comparisons of land uses have been given. It is
obvious that there is an enormous rate land degradation in Malir, especiaily during 1986-1991.

However in the phase of 1960-86 there was an increase in the vegetable cultivated area. The most probablde
reason for this increase is that the vegetables are produced as cash crop, and transported to the nearby markets
of Karachi city. Nevertheless, this increase gradually reached an alarming decrease in the next phase of 1986-
1991, Similarly, the rate of degradation was extremely high during 1986-1991. It is evident from this article
that satellite images can accurate and effective data for the land degradationa and desertification. The accuracy
and precision may further be enhanced by using digital image analysis.

Now in many developing countries, local pereeption is becoming an ultimate reality in every project. Several
reasons can be presented to explain the local perception. The most important of these, however, has to do with
the differences in the way local people and outsiders (intellectuals) conceptualize issues like desertification.
Clearly, the ‘cause and effect’ reasoning which has been characterized by anti-desertification studies, policy
and programs, is at odds with the reality at ‘grass roots’. Thus, understanding also differs because the
intellectual (scientist) has an understanding and conceptualization of macro-level, global issues, while the
local has an understanding based on issues limited to the local surroundings and over-prolonged periods of
time. ’

The two different approaches to understanding envirenmental changes suggest differences in indicators. The
scientists’ explanations are derived from conclusions based on macro-global data sets, and perhaps even local-
level studies of degradation and not innovation. Local perceptions and knowledge are derived from the



experiences of observable changes over time. These serve as the basis for a ‘grass-roots indicator’. There is a.

need to examine the relationship between scientific and traditional indicators. Specifically, the relevance of
these indicators to development planning, which will have a direct impact on desertification processes and
land degradation at the local level.

Similarly, according to the United Nations Conventiont on Desertification (1994} the problem of desertification
will not be conceived without understanding the perception of the focal population. Therefore, this convention
strongly recommends the need for community consultation, and recording views and traditional strategies of
the community to control this problem. This survey was more or less started with the same spirit. In other
words, lechnological development depends on  available knowledge. Knowledge itself, being sccially
generated, draws on community groups. N is therefore imperative that the knowledge of these groups is
effcctively incorporated in the design and implementation of desertification programs. The groups who have
to live with the realities of desertification have evelved, on their own, the most workable scientific and
technological mcasurcs to combat desertification.

The true and meaningful incorporation of this knowledge. especially at the advisory level, is critical. However,
it is important to clear here that the word “desertification’ is not a familiar word for the people of Pakistan
generally, and in Malir especially. Therefore, on the basis ol various indicators, their perception on this
important issue was noted. These indicators include a change in profession (lfrom agricullure 1o others},
change of land use, analysis of hydrological data (such as the depth of wells, quality of water, and rate of
withdrawal of water ), reasons for decrease in the water table, availability of pasture lands, and the effects of
sand and gravel extraction. An indepth questionnaire was designed to take the perception of the farmers about
the problem of desertification. The area was divided into distinctive belts before conducting this survey, viz.,
Highly Excavated Belt (HEB) and Least Excavated Belt (LEB} on the basis of agricultural production,
coitivated area, rate if withdrawal of water, and rate of sand and gravel extraction the Malir valley was divided
into two distinclive belis. In order o record their perception, a random purposive sampling was chosen due to
time and cost limitations. [t was purposive because only the farm {amilies having agricultural land in 1970, or
presently engaged in the quarrying pursuit, were inciuded in the same plan. The results of this perception show
a strong relation between the results, image analysis, and farmer’s perception.
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THE EFFECT OF FLOODWATER SPREADING ON THE ARTIFICIAL RECHARGE OF
GROUNDWATER : A CASE STUDY )

PROF. HAMID REZA GHAFFARI

Jihad Engineering Services Company, P.O. Box 15875-1654, Tehran 15677, Iran

ABSTRACT

Average annual rainfall of Iran is 240mm. which is approximately 1/3 of the amount of the world’s rainfall.
From this amount anly 23.25% have been utilized and approximately 77.75% which is equivalent to 88 billion
cubic meters is lost as flood waters, etc.

The most important factors responsible for runoffs in Iran are its geographical location, existence of
mediterrain rainfall, and steep slope terrain and pasture heights lacking plant coverings.

Therefore, because of steep slopes and not having sufficient epportunity for infiltration of rainfall, efforts
should be made for suitable eultivated lands by executing runoff spreading schemes. The destructive power of
torrent water, which every year causes severe Joss of life and property, should be controlled.

In the runoff spreading areas of Jajarm the quaniity of flood water received as annual average has been
estimated at 3.261 million cubic meters. Therefore runoff catchment is economically feasible. The runoff
spreading project sile is located on Detrital fan sediments relatively with coarse grains. On the basis of
geophysics studies and results obtained through piezometer hole drilling, alluvial consists of lens shape with a
thickness of approximately 175 meters.

The base stonc consists of fine coarse marls and clay sediments and the shape of Detrital fan is synclinal. On
the average is 1% and water surface is approximately 26 meters. Thickness of surface layer is 22 meters and
consists of 13% gravel, 20% sand, 55% silt and 12% clay with permeability velocity equal to 0.08 cm./min. At
deeper elevalions the sediments relatively became coarser and percentage of fine aggregate is reduced. The
thickness of this layer is approximately 20 meters.

From' the depth of 26 meters special eleciric resistance decreased from 160 ohms te 40 ohms which is due to
the existence of a water containing layer. The thickness of this layer is approximately 130 meters and has been
formed trom alluvial sediments with wet fine material similar to sand and a little bit of salt. The type of grains
1o the base stone js uniferm. Average volume of reservoir has been estimated at 1125 million cubic meters.

On the basis of cven depth contour maps base stone is such that infiltrated waters have been stored in this
region and underground flow towards Jajarm desert would not be possible because the basc stone has
prolonged towards Jajarm desert with a uniform shape. The syncline center is located at Jajarm descrt and all
waters infiltrated in the direction of hydraulic gradient of base stone terminate there,

Therefore the results of these studies indicated that all infiltraled water to the underground water table is stored
in a runoff catchment arca and may be commissioned by diuling deep wells. At present commissioning fram



underground water table through existing deep wells have been done. On the average every year the depth of
the water surface increased approximately 35cm. Therefore distribution and artificial enrichment of
underground water table is essential.

Geophysics studies indicate from flood distribution areas towards the north, the amount of permeability of
sediments increases and thickness of alluvial also mcreases. Thus, it is better to keep in mind that in case the
flood distribution region is extended, the {and located In the northern part should be utilized and extension of
the area toward the south should be prevented.

On the basis of permeability measurements of runoff spreading area with infiltration of 0.85 x 10" em./sec is
possessed with good permeability. The amount of permeability in the lower most layer laid off at transfer
canal and first experimental bed of torrent control of ald area is 0.16 x 107 which indicates relatively good
permeability of fine grain sediments. Another reason could be formation of mud cracks and intermittent
drying and wetting, resulting in the improvement of permeability.

On the basis of grain size distribution and permeability testing upon alluvial layer buried in under clay layer
the amount of permeability has been reported 0.39 cm./min. which was quite unexpected. Because of the
infiltration of fine material from said layer to void spaces within sediments of lowest layer, the amount of
infiltration must be decreased. The real reason of decrease of surface layer infiltration could be factors such as
surtace erosion and ifs being compacted through animal feet during grazing.

Therefore, flood distribution is only effective in decreasing infiltration from surface layer and does not have
any significant effects as far as the reduction of permeability of lowest layer is concerned. Surface
permeability can be increased through deep ploughing. Geological and hydrachemical studies play significant
roles in & flood distribution scheme.

Increase of salt content in water, along with the flow path from 346 to 7353 mp/liter indicates unsuitability of
site selected for runoff spreading area. Extension of marl formation with Neojenic period in the north of the
region under study is responsible for increases in electric conductivity current from 550 ta 9353 micro-
ohms/cm. which in itself plays a significant role in increasing salinity and damaging of sediment texture as
well as reduction of permeability. Thus, the flood distribution on Detrital fan located at the northwest of the
city of Jajarm is recommended for studies. Overall, studies conducted indicate that in runoff schemes
investigation of hydro-dynamic, hydro-chemical and geology of alluvial from the point of view of enrichment
of current and its repeated commissioning are assigned special importance.
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SUB-SOILING PRACTICE FOR WATER HARNESS AND SOIL CONSERVATION MANAGEMENT
BARAT GHOBADIAN'" MOHAMMAD KAZEM ARAGHI™

(1) College of Agriculture, Tarbiat Moddares University, P. O, Box 14155-4838, Tehran, Iran
{2) Research Institute of Forests and Rangelands, P. O. Box 13185-116, Tehran, [ran

ABSTRACT

The main water harvesting techniques can be classified as rainwater harvesting, runoff water harvesting, flood
water harvesting and sub-surface water harvesting. In general, water may be stored in ponds during runoff,
and then be used during deficient periods. Besides the direct storage of waler, it can be stored in the soil for
subsequent use either by water spreading, or by micro-watersheds and vertical mulches. Systems used for
direct water harvesting and water spreading are complex, and require intensive planning and major
construction, and are relatively expensive in comparison to vertical mulching.

Some tillage praclices such as the stable mulch tillage, deep tillage like deep chiseling and sub-soiling, and
verlical mulching, have been suggested in the past. The purpose of these types of tillage practices were to
control wind and water erosion, and help in water infiltration and hence store rainwater in the soil.

lHowever these tillage practices were found inefficient later on since the decomposition of crop residues and
successive tillage practices erase the tillage marks with their crop stuffing, and hence free slots and spaces are
clogged. In this investigation therefore, a sub-soiling practice has been devised and the proper machinery
designed 1o overcome the drawbacks of earlier research works.

In the proposed method, soil itse!f is betieved to be the major reservoir el water. A sub-soiling practice is then
devised and proposed. Initially, a sub-soiler is used to rip the soil 50 ¢m or more, without inversien. In this
case, water can move readily into soil during rainfall without causing runoff. The quantity of water storage
depends  upon the size of the ditch made by the sub-soiler, soil-type, rainfall intensity and duration, and
frequency ol soil-tillage operation interaction. The ditches made by the sub-soiler are about 5 m apart from
cach other in distance,

An implement has been designed and developed, which is basically a subsoil-cum-stuffing system. The
implement performs the task of stirring the soil and stuffing the paddy husk as a porous media into the soil, so
that a suitable environment is created for the storage of water directly during rainfall. During rainfall, surface
water flows down the wicks in the sub-soiter, marks and moves into the soil through sides of the slots, and fills
up the space lelt between the paddy husk.

The paddy husk normally does nol decompose easily and remains undisturbed for several ycars. Morcaver. it
is cheap, uniform in size, easy to handle, and also very easy to control its uniferm application over a given
arca.

In this method, slotsand cracks remain effective for several years, runoll is controlled, stored water is added
to the water table, soil is conserved, and soil moisture conlent is maintained high to help plant growth.



UTILIZATION OF RAINWATER AS AN ALTERNATIVE FOR RURAL WATER SUPPLY
DEVELOPMENT IN THE SUBTROPIC AREAS OF THE AZERBAIFAN REPUBLIC

{BRAGHIM MAMEZADEH

Azspetsprominvest Consulting and Engineering Co., # 11 G. Aliev Street, 370005, Baku City, Azerbaijan
Republic.

ABSTRACT

The collection of rainwater and it’s storage for domestic and agricultural supply has an important significance
for the socio-economic development of the rural regions in the Azerbaijan Republic. The rainwater potential
of meuntainous and sub-trepical areas of the country is very essential and permits for it to be considered as an
alternative way of water resources development.

The territory of the Axerbaijan Republic totals to 8,660 km’, the Great and Little Caucasian and Talish
mountain ranges accounting for aboutl 60%, i. e. About 52,000 km”.

The average specific runoff in the Azerbaijan Republic equals 3.71 Ufs per km® which corresponds to an
annual depth runoff of 133 mm. The average annual depth of runofT varies from 1400-2000 mm on the south
and south-eastern slopes of the Great Caucasian and Talish Ranges, to almost 20-25 mm in the central part of’
the Kura-Araz towlands.

Surface runoll depends on rainfall, seepage and evaporation losses. 1n the mountainous area of Azerbaijan,
the annual depth of rainfall decreases in the north and west {1000 - 1600 mm) to the south and southeast (150-
200 mm} directions.

From the view-point of development of the rainwater catchment systems (RCS}, the most intersting is the
Lankaran District, located in the southeast of a part of the country, having a common boundary with Iran. This
region concerns a mountainous sub-tropical type of climate, and is characterized most frequently by rainstorm.
Major factors influencing the total rainfall are the Caspian Sea, favorable arrangement Talish mountain ranges,
and a high degree of density of wooedy areas. In accordance to the distance from the Caspian Sea, the rainfall
gradually decreases. ‘I'he annual depth of 1600 mm (Yardimli point of the mountainous arca). in the
mountaing, the slopes are inverted into  air flows, going from the Caspian sea, receiving the greater rainfall,
and detaining their movement. For cxample, on the eastern slopes of the Talish mountains there is 1000 mm of
rainfall, where as in the near-hy arcas (Lerik point) the annual rainfall does not exceed 700 mm. The analysis
of dynamics of the aonual rainfall for long-lerm periods have shown that in the Lankaran district there are
separate wet and dry year periods observed, the duration of which is different. In one ol the items, the damp
pertods can be observed no more than 3-4 vears in succession, and another 5-8§ years.

A rather damp season in the mountainous areas i3 the spring period (March - April). Thus, spring in the
mountainous areas is the most favorable season for updating the RCS. For the coastal areas a cool period
{September-December) is the most favorable time for updating the RCS, as a maximum of rainfall at this time
drops out, and the cvaporation is minimum. For an cstimation of potential of the rainstorm, and their possible
utilization, the essential interest represents a question aboul typization of rainsterm on the character of change
in their inlensily in time. The most characteristic schemes of the types of rainstorm for the Lankaran district
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are the rainstorm with a long nucleus of large intensity for mountainous arcas, and the rainstorm of constant
intensity for coastal areas.

For an estimation of water resources of a rainfail origin site of the Astara district territory in the pool of the
Astarachay river, with an area of 200 km2 was chosen, where a maximum of the annual rainfall in the
Averbaijan Republic, is observed. The annual depth of rainfall was calculated on researched territory, which
has made 41,2 cu.m/s or 1,3 mill. cu.m of water in a year. Thus there are all basis to believe that the potential
opportunities for the use of RCS are very significant. Certainly, such a quantitiy of water resources can be
used only for household needs of the rural populatio, and nevertheless the economic use of RCS is effective,
as | cu. m using rainwater allows to save 3§ 0.7 of the operational expenditures on 1 cu. m water which is
delivered to the consumer by the engineering system of the water supply.

For the satisfaction of the household needs of the schools, hospitals and other social objects, a construction
network of local rectangular ferrocement structures of various capacity limits 10-100 cu. m were offered to be
built for the collection of rainwater.

The derived results of researches made concern a small territory of the Astara District, however many
mountainous regions of the Azerbaijan republic have a significant potential rainwater about 400 mill. cu. m,
which can be utilized by the RCS and can become and additional water resource for the liquidatien in the
existing water deficit agricultural regions of the country. The construction of a rainwatter catchment system
network is relatively cheap, and requires $0.02 on | cu. m using water, that in 35 times is cheaper than the
cost projects of reconstruction of systems of centralized water supply. In this connection, it is necessary for the
Government of the Azerbaijan Republic to begin creation of the National Program of development of
rainwater catchmen systems in the regions of the country.



THE EFFECTS OF GEOLOGICAL FORMATION ON THE WATER RESOURCES QUALITY
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ABSTRACT

it is obvicus that conservation of the quality of water resources is one of the most important subjects in the
world. Geological formations, that are infact the beds of water flow on earth, depend on their characteristics,
and have positive or negative effects on the quality of water. The effect of various geological formations from
Pre-Cambrian to the recent Erain Iran, have been considered in-order to show their effects on water quality,
and therefore to divide them into two separate groups: desirable and undesirable formations, It is necessary to
¢lassify them depending on their strength against weathering and erosion, The influence of these two agents
on geological formations will produce the material which effects the water quality, as explained in this article.

[t is notable that this study is useful in flood spreading and rainwater harvesting works, Generally, water
quality is the result of the reaction and processes that are carried out from generation and condensation of
water in the atmosphere, to precipitation and flowing on the surface of ¢arth, or underground. The kinds and
concentration rates of material in water depends on rocks and material composition in contact with water.
Meanwhile, the flow speed of water, distance which water travels through, origin of current, temperature,
pressure conditions, and duration of the water in contact with rocks and materials, have a direct effect on the
water quality.

According to 212 geological formations that are mentioned in the gevlogical map of Iran {scale 1:2,500,0003,
some of their properties such as, lithology, erodibility, rate of production of suspended, solntion and bed load,
the rate of chemical weathering and salinity, have been studied in this article. Therefore, in order to prove it, a
sampling has been done in the Qezel-uzan river and its tributaries just before their confluence and after it joins
in the main river,-und also its tributaries. Samples have been studied from the point of suspended load, PH,
EC, E5P, Anions and Cations content.

One of the most important and effective agents on the quality of water in lran is geological formations.
Sedimentary formations with respect to igneous and metamorphic ones play the largest role in quality. With a
briel review of the swatigraphic column of Iran, it is possible o divide them into four major groups, 1 gneous,
Metamorphic, Sedimentary and their combination. Amaong the sedimentary formation, carbonate rocks have a
positive role, and salty marl formations have a negative effect on the subject. Carbonate rocks mainly belong
to the Cretaceous peried, and marl formations to the Neogene, in which lageon and arid conditions are
dominant in [ran. Therefore preduced marl in thesc areas contain a great deal of salts, and as soon as il wets
inte contact with water, make it saline by its salts.

Water in the igneous and metamorphic area usually have a high positive quality, and their soil residue is VCTY
less with respcet to the rest. These studied formations are: carbenate fins., such as Mozduran fin., Lar fim.,
Asmari and Jahrom fm., and from non-carbonate formations those such as the Eocenc Conglomerates,
Mctamorphic rocks {Tashk fin. and Boneh-shurow complex), Juassic shales, Lalun fin., Zaigon fim., are
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notable. These two major groups have ne bad effect on water quality. From volcanic rocks, that such as the
Karaj fin., is notable. Water passing through these rocks are clean and not turbid. The other kind of formations
in lran are the evaporates and lagoon tms., which due to their salinity and erodibility have the worst effect on
water quality in Iran. Surface water passing through these regions not only have suspended load, but also have
a high salinity. The result of chemical analysis of four samples from the Qezel-Uzan river and its tribuiaries
indicate sodium and sulfate types of water, based on the Piper diagram. Saline and marl gypsiferous regions
cause these types of water. The Hormoz salty formation, located in the south of lran, is one of the worst kinds.
Sote rivers that become saline by this formation are the Shapour and Dalaki rivers.

It has been estimated that the total annual rainfall on the land areas of the earth amounts to 123x1 o* g, of
which 27.4x10° g drains off to the sea. Clarke estimated that this water carries 27.35x10" g of dissolved
material, which gives an average salinity for river water of about 100 ppm. The actual saltiness is very
variable, the analysis of river water shows a saltiriess from 13 to 185 ppm, but figures greater than 1000 ppm
are uncommon. Clarke’s data shows that the concentrations of carbenate calcium and magnesium rise rapidly
with salinity until limiting values are reached at about 200 ppm, higher saltiness is largely due to an increase
in the sodium, sulfate, and chioride. The water having a salinity upto 50 ppm, drains areas consisting mainly
of igneous or metamorphic rocks, whereas drained water produced from sedimentary rocks have more salinity
which is about 50-200 ppm. Sedimentary rocks, higher figures indicate large-scale human contamination or
drainage of arid regions where saline soil is common, thus geological formations are the first cause of water
quality.

The water quality should be noted in flood spreading and rainwater harvesting. lust as shown, the effect of
peological formations on the changing of water quality is very impertant. Therefore, if an unsuitable flood
flows and spreads an the surface of the earth, it will cause and increase in salinity, and a decrease in the
permeability of the soil, consequently the salt desert and salt flats are developed. On the contrary, if a flood
with a good quality of water flows on the aridsoles and undesirabie formation, it wiil be muddy or saline,
whereas it will decrease the salinity of sediment and rock formation. As formerly mentioned, on the basis of
flood spreading studies, there are some methods for the controlling of water quality in unsuitable areas that are
summarized as follows:

e Construction of dams or large barriers at the entrance of saline tribuiaries, This method is proposed for arid
regions with low precipitation. By this way, the saline water can be reversed as a conveyance, little by little
into the river course at suitable time.

= Construction of diverse dams for the prevention of water flow from undesirable geological formations.

» Construction of diverse dams and barriers at the entrance of each tributary, which has saline water.



SMALL. SCALE WATER RESOURCE DEVELOPMENT: TRADITIONAL RAINWATER
HARVESTING IN NEWALA DISTRICT
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ABSTRACT

Newala districted lies between latitudes 39°0° and 40°0° south of the equator and longitudes 10°t5’ and {1°0°
east. The district is in Miwara region in southern Tanzania. It has a population of over 300,000 with a growth
rate of 4% (1988 census). The people of this district are of the Makonde tribe with a small number from other
tribes. Nearly the whole district lies in the Makonde Plateau which has an average rainfall of 1000mm/year.
Although the district has such a good annual average rainfall, yet the district has practically no surface water
reservoirs like lakes or rivers except for a few springs at the foot of the plateau making it the driest district in
the region. This is especially true during dry months of May through November, The groundwater in the
platean is normally found at about 250-300m below ground which cannot be reached by hand digging. Until
1956 the district had no piped water suppty scheme or even shallow wells. This was because of the difficulties
involved in pumping the water from low lying springs over steep slopes.

Rainwater harvesting is the natural habit of the Makonde people living in Newala district, It started many
years back, probably in the early 18th century when it is believed that the tribe migrated there from South
Africa through Mozambique. Nobody is said to have lived there before them. This may have been due to
water problems because the land was fertile and covered by thick forest which would have attracted human
life. Even today Newala district is the region’s most ideal district to live in regardless of water problems which
still persist. This is indicated in the population of the region, the district is the smallest in size in the regicn but
the population is about 40% of that of the entire region.

Apart from a few places where water could be found by digging small water wells, which were very far apart,
there was no other water source in the area. In the struggle for water they found small caves in big trees which
contained water collected during rains. In big trees, the caves could held as much as ten liters of water. This
water was clear and cool, but sometimes it had a taste and smell which were not very good. This water was
considered as very good and kept aside for drinking only. There were also some wild plant species called
“Mtamba” in Makonde which one could take about a liter of water per 24 hours. This was also used for
drinking only. Another source of drinking water was that collected from the wells which on average one
would walk eight kilometers or a day's walk to and fro. This means a family could, in the average, go to
collect 20 liters of spring or well water once a week. Traditionally only women and children were supposed to
fetch water. Cooking was done using watermelon juice. Hygiene was not an important issue during those days.
During winter people used to wash their faces using mist on leaves or grass.

As years passed and during rains, they started drawing the water from naturally formed depressions on the
ground along foot paths and open spaces. The collected water could only last for a short time due to storage
problems. Later, pumpkins, which are abundant in the district, provided gourd-like containers which could
hold a maximum of about 10 liters. By having many of these one could store an amount of water lasting for
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about a month or so. When people started to establish better hits, with thatched roofs they started to make
small hand prepared shallow ponds near their huts to collect all the water from the roof by making a small
canal around the hut to the pond. This provided more water to be collected and to some extent itnproved the
quality of the collected water as it was coming directly from the roof. Another advantage is that one could
collect the water while under the shelter of the hut.-Under the shelter because the water had to be collected
during the storm or else it will be lost through infiltration which is very high. The geology of the area consists
of a thick series of sedimentary rock mainly comprised of different sand, silt, clay and limestone with sand
dominating the thick top layer.

Later people started to settle together in bigger comtmunities comptises of five to twenty families. The
seftlements provided more room or open space because the villages were established such that houses were
built arcund the perimeter of the village leaving a large open space at the center. At the center a shallow but
wide pond was constructed and the open space was used as the catchment to collect rainwater in the pond,
When it rained every household would make all effort to collect as much water as they could. This had to be
done while it rained to overcome infiltration. This time it was possible to collect a good amount of water not
only per storm but also during the whole rainy season. Pottery which was a very common art in the nearby
district of Masasi {Yao and Makua) provided big pots which could, in the extreme case, hold more than 150
liters. These pots were used as storage containers. A household owned a minimum of four pots of this kind
buried in the ground in one of the big rooms in their house.

This methed of rainwater collection still continues everywhere in the district even if the piped water supply
system covers more than 78% of the district. This is because the system is not adequate all the time. In fact, it
is anly about 40% adequate and during rainy season the water department feels relieved to some extent.

Due to small improvements in the -econcmy of Newala district which resulted in sudden demand of cashew
nuts in the world market in the 1950s (this bemng the main cash crop in Newala and it grows very well) people
started to build improved houses of corrugated iron sheet roofing. Many who had such houses constructed
cement pasted wells beside their houses to collect rainwater from their roofs by gutters. But, even those
without such houses, and they had an ability to construct this kind of a well, do 50 only to continue collecting
runoff from the open field, Most of these wells are rectangular with 2-3m width and 3-4m length. Circular
ones are 2-3m in diameter. In most cases the wells are 1-2m deep. These wells are found everywhere in the
villages along the district. To some extent the wells have not only supplied drinking water to the owner, but
also other families without wells, as many have been selling this water. The water, although expensive, has
helped in a way to lift the hygiene of the people and improve life of the children.

Due to low cost of collecting water by this method and the fact that people are used to it, the method should be
improved upon to ensure good quality and increased quantity of the collected water. Although UNICEF is
intreducing water jars which are hygienically better than the traditional tanks, the technology is found to be
very new and expensive to the people in the district. This method needs molders which are made of iron round
bars which are expensive to make.

To avoid unnecessary expenditures by UWNICEF and the Government, in educating the people to accept this
new technology, it is better to support the people in improving their own technology by making them collect
the water and store it more hygienically than it is new. Another problem is leakage either at the bottom of the
tank or on the walls due to poor cement-sand ratio and lack of strong foundation.

Many families in Newala district still cannot afford a corrugated iron roof which is the best catchment for
rainwater harvesting. For this reason it is better in general to design a catchment which could be used with the
roef or independently. The proposed catchment is cemented with cement block lines well or tank. The aim is
to harvest rainwater which can last for four months or 30% of the year which covers the driest months of June,
July, August and November or in the case of villages with piped water supply, the failing peried in the average
of 30% of the time. The mean annual rainfall is about 1000mm.

The improved system will have a circular catchment of area of 18m® simply pasted with 20mm thick cement
mortar and bound by a smail wall. The well will be 2.8m in diameter and 3.0m deep with a foundation of
100mm concrete on top of 200mm stone foundation and 200mm mortar with a smooth cement finish. The



alternative segment of the catchment will be 60° seq.'bf a ircle with radius of 6.4m thus area to be pasted is
17.20m’. The well will be lined with thin blocks or segments with strong cement ratio of 1;2, The size of the
segments will be 0.2m x 0.5m x 0.015m, Molders for these blocks are available.

Although the water quality in average is within acceptable standards range, there are cases which are very
alarming as seen above. This justifies improved methods in water collection and storage. The cost involved in
construction of the new system is a bit higher than the cost of the current system and that it can take two to
three seasons for a family to raise enough money to complete a project poses problems. However, it is
affordable.

It is recommended or suggested that the government of Tanzania and other world organizations get involved
in introducing this method by either constructing demonstrative tanks in public institutions or selecting poor
famiiies or introducing funds in the villages.

The new system, like the old one, does not provide cover for the tank or well. This is because of extra cost
involved. Nevertheless, it does not prohibit those capable of making it as it requires only four corrugated iron
sheets and some cheap timber to complete.
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THE EFFECTS OF CONTOUR FURROWING ON DESERTIFICATION: A CASE STUDY

ABDUL REZA MOHAJERI

Rangeland Deputy of Isfahan Natural Resources General Office - Isfahan, 1. R, Iran

ABSTRACT

As a result of the uncontrolled use, and aheavy pressure of the premature grazing of livestock, ploughing
rangelands in order to establish an ownership of lands, and to cultivate corn and wheat; the rangelands are
transformed to low yielding dry farmlands and deserts.

By the use of a good plan, these lands could be reconstructed through seeding, or seeding along with rainfall
harvesting methods. Thus considering parameters such as existing suitable rainfall (315 mm/yr.), medium
textured soil, relevant slope, temperature, existing runoff, non-existing eroding winds, and the lack of
vegetation cover, a rainfall harvesting plan along with seeding was proceeded with.

In this research, a number of furrows were made and the Agropyron Desertrum, Agropyron Elongatum and
the Eurotia Ceraroides were sown at the same time,

The studied area is located 30 km to the east of Semirom and 200 km to the east of Isfahan, 51°46° east and
31°16" north, atthe height of 2400 m above sea level. The general slope has been estimated as 5-7%, and the
area is considered as a plain plateau.

According to the reports of the nearest climatology station, the area is classified as a cold area, with dry and
hot summers. The annrual average precipitation of the area is estimated as 315.7 mm, based on a 25 yeardata.
The precipitation is mostly in the form of snow, with an irrelevant distribution. The maximum mean
temperature in the hottest month is 31.6°C, while the mean temperature in the coldest month is -10.7°C. The
absolute minimum temperature is -34°C, and its absolute maximum temperature is 37°C. The studied area has
seasonal winds, normally blowing from the west and southwest, with a velocity of 30 km/h, causing wind
erosion. This area has natural soil with relevant structure and texture. The soil is deep and the general stope is
about 2-10%.

Special semi-steppe vegetation can be seen in this area. Although the weather controis the flora everywhere,
the human manipulation has brought some species to the area.

The operations began in the autumn before the rainfall, so that the total area was sown and furrows were
made. Each furrow has a 5m space, with the ather one subsequent to it. These spaces were introduced so that
the soil could be mixed with the seeds. The area wasn’t allowed to be grazed on for over 2 vears.

The area was attended to when the species were blooming. Quadrates were randomly thrown in the furrows,
and the coverage of every single species were recorded. After that, they were cut down and sent to the lab to



be dried and weighed. In this way the dryness coefficient and exploitation were determined in the guadrates
and furrows. The obtained results are shown to be satisfactory.

In the furrows, a large amount of grass existed during the quadrate method (100x50 cm quadrates). It was
estimated that there was 106.4 g/m’ (1064 kg/ha) grass, and in the furrows the estimated amount is 19.85 g/m’
{198.5 kg/ha) which proves that the plan has been successful,
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APPLICATION OF COASTAL SAND-DUNES AS A RAINWATER CATCHMENT SYSTEM
HOSSEIN RADMANESH

Fars Governor General's Office, Shiraz, 1. R. iran.

ABSTRACT

Most of water is not suitable for drinking or farming in the permanent streams that are terminated to the
Persian Gulf, due to their passing through the saline and gypsum beds. The residents survive by storing water
in the coastal dunes. The aquifers formed by diffusing the rainwater into the dunes, and also by charging the
dune hills by fresh floodwater, is due to the presence of the impermeable layer under the dunes. By
constructing dam curtains on the houndaries of fresh water and salty water, for establishing the artificial
aquifers the quantity and quality of the water in the aquifers may be improved.

Origin Of The Coastal Dunes

The dunes move towards the Gulf, mainly owing to the degradation and erosion of the limestone and siica
formations of the watersheds that deposit in the sea. This sediment and the lime remains of the marine corals
return $o the coast by wave action. Further, the wind erosion, moves this deposit, resulting dunes. The origin
of these dunes are mainly lime and silica, which were under chemical reactions, and form the sandstone of the
coast. The bed of these hills are generally fine and impermeable layers.

The moving dunes from the hills on the coastline, have a good vegetation of domestic plants owing to the
rainwater stored in them and in turn fix the dune movements that form the aquifers.

Along the coast, from the north of Daylan harber, to Bardkhun, the dunes form a line of 330 km length, and
0.5 - 2 km width, which collect 100% of precipitation. As a result, there is no runoff even during rainstorms.

The presence of impermeable sediments under the dune hills, that result from the fine alluvial deposits of high
fumigation and silica, create the impermeable beds under the coastal Jands. Later the dunes under wave action
of sea lay the sand dune on the impermeable beds, and make the hills which can collect the rain drops and
form the fresh water aquifers.

Two cases occur, depending on the quality of the streams:

s Fresh Streams: In this case, the dry side of the dune hiils contains rich and fresh water. The dune strip of
the northern Genaveh, from Malkhalife and Malghaed villages, to Ghala-e-Ghaed Heidar, is an example of
such aquifer. The wells on the dry side are exploitable, and the vegetation is considerable.

* Saline Streams: In this case, the dry side of the dune hills contains saline water. The vegetation and wells
are in the middle or on the beach. Dunes in Bide Islands, is an example of this type of an aquifer. The
castern parts of the island is dry and low, Effects of sea water, which spreading on this low, salty, brackish
pround of the dry side of the dune hills resulted to the aquifer of salty water; however, the fresh water
exists in the shoreline and the beach. Vegetation of mostly palm and fig trees, grow in these areas.



The fresh water of dunes supplied for drinking water up to a distance of 15 km from the sea level, since 1971.
After that, the modern water carrying methods, and the Abanbars (concrete peols) were established to supply
the fresh water,

The presence of fresh water in dunes may be due to the penetration of freshwater fens into on.the saline water.
Since the freshwater is lighter than salty water, the infiltration of rainwater into the saline water that remains
undisselved can form freshwater lenses. In the center of this lens the water is fresh, but on its lateral sides, the
water is semi-salty. These aquifers are formed, if under-layers of dune hills are lower than the sea level, and
are permeable as well. The water level in the wells fluctuates with tides, however, its quality doesn’t relatively
change. There is possibility of the replacing of salty water with fresh water during drought periods, or if the
water was over, harvested. Diffusing of the rainwater into the dunes, results in the sail being washed and the
fine particles moving downwards. By passing time relative pressure causes some physical and chemical
reactions, form calcium carbonate that creates severe sandstone, under the dune hills, which separates the salty
water from the aquifers.

Considering the region condition such as hot weather, high evaporation and water pollution, the collecting of
water underground for improving the aquifers is rather preferable and more economical than that of raservmg
it uncovered tanks. Thus the following methods are suggested;

Dam curtains on the boundary between the sea and land at the foot of the dune hills would be established as a
swrip with some meters in depth on the shore line, using the fine particle materials with available machinery
and local facilities, The clay causes the water to move slower from the dunes toward the sea where an
impermeahble layer exists, the depth of the strip could be continued up to'the bed, therefore, the volume of
harvested water becomes several times as much. -

Many holes have been created due to the activity of mines of sand and gravel for concrete. Their volume is
appreciable and are up to several thousands cubic meters. In winter, the holes fill with rainwater, and due to
low permeability, the water diffuses very slowly. Thus most of the precipitation evaporates, or mixes with the
salty water, therefore, by isolating the bottom of the holes by a thin fayer, an impermeable bed can be made.
Then by filling the holes with sand and gravel, and leading the fresh water inside the dunes, the artificial
aquifers will be created. The collected water could be used by digging the wells.
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USE OF STORM WATER

KENNET L.OPIRO

Départment of Environmental Science, University of Botswana, P/Bag 0022 Gaborone, Botswana.

ABSTRACT

Water is very essential for human life, and yet it is getting scarce due to the increasing demand on the resource
as aresalt of increase in population. Ways should be found in meeting the demand, and also in simultaneously
maintaining the natural water cycle, upon which future survival depends. Water comes to land in form of rain
or snow. Tn Kampala - Uganda, the storm water can be utilized before draining away, in order to follow a
natural course.

There are two main channels in Kampala into which storm water from the streets and roads drain into. These
drainage channels, plus other sources of water from the reads drain into a major channel, Nakivubo. Finally,
the Nakivube channel drains into Lake Victoria. Before the water drains into Lake Victoria, it is diverted and
made use of. The quantity of water is first estimated, then later the water is purified before using it for various
purposes. In order to calculate the peak runoff for catchment areas upto 1300 hectares, a Rational Formula is
used by taking into account the recommended runoff factors and calculated rainfall intensity.

The total runoff for all the studied areas was calculated as 216.33 m®/s. This is the estimated amount of water
which is at the Nakivubo before draining off to E.ake Victoria. The Nakivubo channel was designed to carry
storm water from the Kampala catchment area. It is to be noted that even in the absence of rain, the amount of
water in the channel varies between 63,000 and 100,000 m'a day, while this amount increases to 10 to 20
times during the rainy season. Before draining off to lake Victoria, some of this water is diverted to pass
through a purification pond.

The need for purification of the diverted water is mostly because the Nakivubo channel receives a
considerable amount of untreated sewage, both domestic and industrial. Furthermore, the channel carries a
large quantity of soil and organic matter.

1t is indicated that if this water is passed through a pond containing some vegetation, it can be considerably
purified. This is called the ‘Root-zone Sewage Treatment Systems’. According to the studies conducted in
Argentina and Germany, the vegetation used were limophytes such as the reeds (Phragmites Communis),
bulrush (Scirpus spp.), and cat’s tail {Thypa spp.), which had the efficiency of between 61.9% to 80.09% in
reducing the phosphates in the polluted water. As far as the coli bacteria is concerned, the purification capacity
was good (1000/100m), which means the water was of bathing quality.

The National Academy of Science (1976), reported that Water hyacinth (Eishornia Crassipes) can also be used
as the vegetation in purifying polluted water. When the hyacinth in the polluted water is systematically
Larvested so that the successive crops continucusly suck nutrients from the water, the plant becomes a natural
pollution control.



In Uganda, studies have been conducted on the effects of swamp dominated by the Cyperus Papyrus
vegetation, with patchy areas of Miscanthidiumu, Typha, and Phragmites. Conclusions from such studies
revealed that the swamp significantly removes pollutants. The pollutant removal efficiency of the swamp was
on an average of 21% for nitrogen and phosphorous, and 55% for fagcal coliform.

The purification pond, with the Cyperus Papyrus vegetation will therefore be adequate. The water from the
pond is tested before use.

Taking the above into consideration, it could be concluded that storm water can actually be used before it
drains to fellow a natural course. In paces where it doesn’t rain frequently, this storm water could be of high
value. The use of the water depends on its quality. The quality for fishing may not be the same as for
industries so it is recommended that the quantity be tested for specific uses. Further research should be done to
find out how the various vegetation may be effective in removing other pollutants.
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ABSTRACT

Management of flood plains by conirolling and better utilization and programming required many studies for
finding information which is needed. -

The range of losses due to seasonal floods in different regions of the country need extensive funding. For this
reason, the accurate study and knowledge of which factors are affected and finding the behavior of stream
channel critical situation is needed. Mapping of flood plains with different periods for management and
programming is essential, based on this information. Also, probably losses must be estimated in these
situations, management of flood control and utilization.

Most of the watersheds do not have gauged stations and by experimental methods rainfall and runoff analyses,
floods should be estimated. Accurate and updated data is the most itnportant factor in routing experimental
methods by using physical characteristics of the basin, land cover and depth of precipitation, flood due to
different precipitation will be estimated. Due to advantages and capability of remote sensing (RS} and G18S,
accurate, reliable and updated data for analyzing floods in ungauged basins was prepared.

In this paper the principals determining flood plains by hydrological and hydraulic models, data acquisitien
from remote sensing (RS) and GIS are presented. The required data for operating the hydrological and
hydraulic madels by existing techniques in RS and GIS, field work and sampling from flood hydrograph in
sub-basins in main basin by hydrological models are estimated and prepared. By using flood routing to
determine the level of water in different sections and reaches downstream, flood plains will be mapped by
specifying flood plains for floods with different periods and land uses. Then, management, with the aim of
flood plains and proper pattern design can be presented.

Flood hazard zening in ungauged watersheds for data acquisition, programming, control and better utilization
of seasonal water in arid and semi-arid zones by using hydrological and hydraulic modeling can be used.

Due to a lack of meteorological and hydrological measurement equipment in watersheds, experimental
methods for estimating of floods from different rainfall are used. Generally, data from these methods, based
on physical characteristics of basin and precipitation data by using one of flood routing methods and flood
hydrograph can be found.

Accurate and updated experimental methods, RS technique and geographic information systems (GIS) for
gathering and analyzing of acceptable and accurate data justifies use of these methods.



