Evaluating Rainfall Catchments
Technical Note No. RWS. 1.P.5.
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In some cases, rainwater may be the
only acceptable source of surface
water avallable to a community. If it
is to be used for drinking water, it
must be collected and stored in suf-
ficient quantities to meet individual
or community needs. Basically, there
are two types of rainwater catchments:
roof catchments and ground catchments.

This technical note describes each
type of catchment system and discusses
its advantages and disadvantages.
Before deciding to use a rainfall
catchment, be sure to determine that
the quantity of water it will produce
is sufficient to meet local or individ-
ual needs and that enough storage can
be provided. The design of cisterns
for the storage of rainwater is
described in "Designing a Household
Cistern,”" RWS.5.D.1.

Roof Catchments

Before deciding to use roof catch-
ments with individual cisterns deter-
mine (a) 1if each family has adequate
resources avallable, (b) which is the
most effective cistern design, (c) the
space available for building the
cistern, and (d) the capability of the
users to disinfect it and clean it
periodically. Roof catchments differ
from other sources of surface water
because a great responsibllity for
operation and maintenance rests with
the individual user rather than the
community. Water quality will depend
on the user cleaning the pipes and
gutters and disinfecting the stored
water. If rainfall catchments are
installed, the users must be thoroughly
trailned in techniques of operation and
malintenance.
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Useful Definitions

ASPHALT - A black tar-like substance
mixed with sand or gravel for paving.

CISTERN - A covered tank in which water
is stored.

EVAPORATION - Loss of surface water to
alr; surface water 1s heated by the sun
and rises to the atmosphere as vapor.

HECTARE - A measure of land area equal
to 100m by 100m.

IMPERVIOUS - Not allowing liquid to
pass through.

INFILTRATION - The process of water
passing from the surface through the
soll and into groundwater reservoirs.

PERVIOUS - Allowing liquid to pass
through.

SOIL PORES - Tiny openings and spaces
in soil which water enters.

TRANSPIRATION - Similar to evaporation
except that the water loss comes from
stored water in plants; vapor leaves

Kflants through small pores.
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Materials. Roof catchments can only
be used where roofing materials are
suitable. Do not plan to develop rain
catchments on thatched, painted or
lead roofs. The water running from
them is likely to be very contaminated.
Water 1s likely to seep into thatched
roofs and be lost.




Determine if tiles, slate, or corru-
gated plastic, tin or aluminum sheets
are avallable and can be acquired by
the village. G@enerally, sheet metal is
preferable because of its light weight
and strength. Tiles are also good
because they can be made locally.
However, they are much heavier than
sheet metal and need a strong roof
structure to support them without

sagging.

Water Availability. PFor a roof
catchment to be worthwhile, there must
be sufficient rainfall. The amount and
monthly distribution of annual rainfall
for a region should be available from a
local agricultural or other governmen-
tal agency, or from an airport. If you
know the amount of annual rainfall, it
will be easy to determine the amount of

water available from the catchment for
consumption. Use monthly rainfall data
if available. This data will help
planning for storage capacity during
the dry months. To find the amount of
water avallable yearly or monthly,
multiply the area of the catchment by
the annual average rainfall. Then,
multiply this amount by 80 percent.
Only 80 percent of the total volume of
rainfall generally is available for use
because of evaporation and other
losses. For example, if a region has
an annual rainfall of 800mm per year
and a home has a catchment area of 48
square meters (6m x 8m), then the
amount of avallable rainfall is:

800mm x 48m2 x 0.80 = 30.72m3 per
year.

There are 1000 liters in 1m3, so
30.72m3 x 1000 = 307200 liters per
year.

30720 liters per year

2560 liters
12 months per year

per month;

2560 liters per month - 85 1iters
30 days per month per day.

Compare the amount of water
available to the amount of water needed
to meet the users' needs. A catchment
system must provide a minimum of 15
liters of water per person per day. In
the example above, each member of a
family of five would be able to use 17
liters of water per day. If the family
had six members, each person would have
14 liters of water.

Storage. A cistern must be placed
elther above or below ground to collect
water from the catchment. A cistern
can be as simple as a 200-liter barrel,
a tank constructed from reinforced
concrete, as in Figure 1, or any other
sultable collection container. The
size of the cistern will depend on (a)
the amount of water needed, (b) the
amount and frequency of rainfall
available, (c) the size of the
collecting surface and (d) cost. The
basic design features of a household
cistern are discussed in "Designing a
Household Cistern," RWS.5.D.1.
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\ Figure 1. Rainfall Catchment with Cistern j

If rainfall is evenly distributed
throughout the year, the general rule
1s that a permanent cistern must be
large enough to store a one month
supply of water. In the example used
above, 2560 liters per month are
available for use. The cistern for
this particular system should have a
capacity of between 2.5 and 3.0m3.

A cistern with a capacity of 2.5m3 can
store 2500 liters and a 3m3 capacity
cistern, 3000 liters. If resources are
not available to build a cistern of
this capacity, the largest cistern
possible should be built.

If rainfall is heavy during some
months but there 1s a dry season wilth
little or no rain, the size of the
cistern can be increased to store
water during the wet season for use in
the dry. The problem is that if a dry
season 1s three months long and a
three-month supply must be stored, the




cistern would have to be very large and
would be very expensive to build. This
would be impossible for most individual
families. There are several alter-
natives, however.

One alternative 1is to use collected
rainwater for drinking and cooking only
and find another source for washing and
bathing. In this way, water use
from the cistern can be reduced. If
rainwater is used only for drinking,
then smaller, less expensive cisterns
can be built. Also, other less perma-
nent designs could be used. Figures 2
and 3 show cisterns that may be
sultable for some regions.

Large clay, concrete or ferrocement
jars that cannot be moved can be made
to collect rainwater from the roof.
These Jars are frequently made locally
and cost very little. The price 1is
much less than for a reinforced
concrete cistern. To collect
enough water, use several Jjars placed
near the roof. The downspout will
have to be moved to fill the empty Jjar.
Two or three Jjars can be made or bought
for the cost of one small concrete
cistern.
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\Figure 3. Small Clay Jars for Rainwater Collection J

A similar technique is to use
smaller, portable clay Jars that can
easily be moved under the downspout
during a rainstorm. A family could
have several 25-1liter jars which can be
filled during rainfalls. This system
will work efficiently, but there will
be little storage capacity for the dry
months.

Ground Catchments

Ground catchments are areas prepared
in a special way to collect rainfall
for a water supply. The amount of
water that can be collected will depend
on the amount of rainfall, the area of
the catchment, and the runoff charac-
teristics of the surface. Ground
catchments, if prepared properly, will
provide more water than roof catchments
since more surface area.ls used for
collection. For this reason, they are
more economical for a small community.
If rainwater 1is the primary water
source, a roof catchment on each roof
in a community would be expensive and
impractical. See Figure 4 for an
example of a ground catchment.
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Materials. The ground catchment
surface 1s very important in collecting
rainwater efficiently. Catchment sur-
faces must be impervious to avoid water
losses from infiltration and seepage.
On pervious surfaces, much of the rain
will be lost for community use. Part
of it will wet the ground and part will
be stored in small ground depressions;
other water losses will occur through
infiltration into the ground, evapora-
tion into the alr, and transpiration
through plants.

One type of ground catchment 1s a
surface that has been smoothed and
cleaned of vegetation. Compacted clay
solls make good catchment surfaces
because the clay is relatively imper-
vious and will need little or no treat-
ment to seal soll pores. 1In areas
where there 1s no impervious soil,

various materials can be used to cover
pervlious ground surfaces to prevent
water losses. Cement, asphalt or even
polythene sheeting can be lald over the
surface of the ground to prevent
seepage and infiltration. The major
problem is that the materials used to
cover the ground surface are very
expensive and may not be avallable in
many rural areas. The need for storage
in a cistern and for treatment adds to
the total cost.

Chemical treatment of a catchment
surface can help increase run-off by
making the soil impervious. Sodium
salts, which cause clay in soil to
break down into small particles and
seal soil pores, help make soil con-
taining clay impervious so that run-off
is increased. Tar or asphalt can also
be used on catchment surfaces. These
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‘materials can be sprayed on the surface
and effectively seal soll pores.
Chemical treatment is usually not very
expensive and the surface generally
lasts for four or five years. However,
in many rural areas, the chemicals for
ground treatment may not be available
or may be expensive. In this case, a
simple catchment of compacted earth
would be the best alternative.

Water Availability. The amount of
water avallable for use from ground
catchments depends on the amount of
annual rainfall and the area of the
catchment. Because catchment areas are
large, a lot of water can be collected
from a small amount of rainfall. If
the area of the catchment 1s large
enough, the surface impervious, and the
slope steep enough to ensure rapid run-
off and minimum losses to evaporation
and transpiration, the needs of a small
communlity can be met with as little as
80mm of annual rainfall.

Evaporation, infiltration, seepage
and transpiration will all affect the
amount of water reaching the catchment
area that is avallable for use. If the
catchment surface is pervious or poorly
constructed, little or no water will be
collected. 1In a well-designed and
maintained catchment, up to 90 percent
of the water reaching i1t can be
collected. The ground catchment can be
at least as efficient as a roof catch-
ment. However, if the ground is
poorly prepared or inadequately
covered, losses through infiltration
will be high. Careful catchment pre-
paration 1s necessary.

Consider a catchment area one-
quarter hectare in area (50m x 50m) in
a region with an annual rainfall of
only 100mm. Also assume that the
catchment efficiency is only 80 per-
cent, the same as the roof catchment.
Multiply the average rainfall (100mm)
by the catchment area (2500m2) by 80
percent to get the amount of water
avallable in 1liters:

100mm x 2500m2 x .80 = 200000 liters
per year.

This would be 16660 liters per month or
555 liters per day. If consumption is
15 liters per person per days this
system would supply enough water for 37
people.

Storage. Water from the ground
catchment must flow into a storage tank
to be available to users. Storage
tanks for ground catchments are
generally located in the ground and
the water must be pumped from the
cistern to the users using either a
hand or power pump. Because ground
catchments are built in areas where
rainfall 1s scarce, the storage tank
must be large enough to take advantage
of all available rainfall during a
month and store it during dry periods.
The larger the storage tank, the more
costly it will be to build. The best
storage tank will meet the needs of the
users during both wet and dry seasons.
For example, a storage tank 1.5m x 1.5m
X 1.5m will hold 3375 liters. 1In the
example above, the amount of water
available is 16660 liters per month.

A storage tank with a capacity of 17m3
would have to be constructed to hold
this amount of water. A storage tank
of this size would be very costly to
bulld and would be impractical in many
areas. Possibly a cistern with half
that capacity, 9000 liters, would be
more reasonable. In each case the size
of the cistern depends on the amount of
water which must be stored. The
cistern should be only as large. as
necessary and as resources permit.

The type of ground catchment used
depends on the avallability of
materials, on soil type and on the
resources avallable in the community.
Because ground catchment systems are
generally expensive they are rarely
used for individual families. They can
be effective for several families or a
small community. Although costly,
ground catchments may be the best
alternative for water supply in areas
of little rainfall where groundwater
and other surface water sources are
inaccessible.



Summary

The two types of rainfall catchments
will provide water in areas where it 1is
uneconomical or unsafe to use other
sources of water for drinking. Roof
catchments are practical in areas where
rainfall is abundant and fairly evenly
distributed throughout the year. They
have the followlng advantages:

e they can be used in most places;

e materials for catchments are
readily availlable;

e thelr design is simple;

e they are relatively inexpensive to
develop;

e they are efficient collectors of
rainwater; and

e they are easy to maintain.

Ground catchments are more expensive
than roof catchments because of
material and labor costs. They should
be considered in areas where rainfall
is very scarce and other sources are
not avalilable. Ground catchments are
best suited for providing water for
several families or for small community
supplies, rather than individual fami-
lies. Design of ground catchments 1is
more difficult and greater skill 1s
needed for construction. Ground catch-
ments do, however, have the following
advantages:

e large quantities of water can be
collected for a community supply;

e they provide large quantities of
water with 1little rainfall;

e if properly designed, they are
very efficient collectors.




