
Quality of Rainwater From Rainwater 

Harvesting Systems in Sanaa

Nagib Ghaleb N. Mohammed,

Civil Engineering Department, University of Bahrain



 Results and Discussions

 Shortage of Water

 Benefits of rain water harvesting

Outlines

 Description of study area and rainfall
patterns

 Rain water harvesting

 Sample collection and laboratory analysis 

 Conclusions



1

Reasons of Shortage of Water

• Population increase

• Industrialization

• Urbanization (Increase in per capita utilization).



What is the solution ?

• Rain water is the ultimate source of fresh water

• Potential of rain to meet water demand is 
tremendous

• Rain water harvesting helps to overcome water 
scarcity

• To conserve ground water the aquifers must be 
recharged with rain water

• Rain water harvesting is the ultimate answer



Why Rain water be harvested

• To conserve & augment the storage of 
ground water

• To reduce water table depletion

• To improve the quality of ground water

• To avoid flood & water stagnation in 
urban areas



What is rain water harvesting ?

• It is the activity of direct collection of rain 

water

• Rain water can be stored for direct use or 

can be recharged into the ground water 

aquifer



The roof catchments are selectively 

cleaner when compared to the ground 

level catchment

• Losses from roof catchment are minimum

• Built & Maintained by local communities

• No Chemical contamination & only required 

filtration

• Available at door step with least cost



The typical roof top rain water 

harvesting system comprises

• Roof catchment

• Down pipe 

• Filter Unit

• Storage Tank



Roof catchment

The roof of the house is used as the catchment 

for collecting rain water. The style construction 

and material of the roof effect its suitability as a 

catchment, Roofs made of corrugated iron sheet 

, asbestos sheet, Tiles or Concrete can be 

utilized for harvesting the rain water



The quality of water collected in a rain

water harvesting system is affected by

many factors, including:

1. Environmental conditions such as proximity to

heavy industry or major roads.

2. Meteorological conditions such as temperature,

antecedent dry periods, and rainfall patterns.

3. Contact with a catchment material and the dirt and

debris that are deposited upon it between rainfall

events.



4. Treatment by pre-cistern treatment devices such as

filtration.

5. Natural treatment processes taking place within the

rainwater cistern .

6. Treatment by post-cistern treatment devices such as

particle filtration, ultraviolet disinfection, chlorination,

slow sand filtration or hot water systems.



•Benefits of Water Harvesting:

1. Rainwater harvesting systems are low cost and easy 

to install, operate, handle and maintain.

2. Rainwater is almost clean.

3. Rainwater can be used in potable and non-potable 

applications such as toilet flushing, laundries, 

mechanical systems, washing car, landscaping and for 

bathing water.



4. Reducing water bills and demand on your

community’s drinking water supply by using

rainwater for flushing toilets, washing clothes,

watering the garden and washing cars.

5. Rainwater is free from pollutants, salts,

minerals, and other natural and man-made

contaminants.



Description of study area and rainfall patterns

Fig. 1. Cite Plan of Specialist Child Hospital



The average daily temperature shown in Fig. 1 is of 240 C 

and average night temperature is of 110 C in the winter. 

Rainfall data shown in Fig.2  for the City of Sanaa was 

recorded in the period 2000-2012. As shown in that figure, 

the average temperature throughout the year is almost same; 

Fig.2 Average temperature (0C) graph for Sanaa



however, rainfall differed in all months.  For example, the 

rainfall accumulations for the City of Sanaa in months 

February, May, July and August is higher than the average of 

the year and there is no rainfall accumulation in months 

January, June and September as shown in Fig. 2.



Fig.3 Average rainfall (mm) graph for Sanaa



Sample collection and laboratory analysis 

A 300-ml glass bottle was used to collect the 

rainwater samples. 

The following parameters were analyzed:

 pH, 

 turbidity, 

 total organic carbon (TOC), 

 total nitrogen (TN), 

 colour, 

 total coliforms, 

 fecal coliforms,



Results and Discussions:

Chemical and physical properties:

The chemical and physical rainwater quality data for both 

roof’s sample and paved area’s sample are presented in 

table1 as follows:

Table (1) Chemical and physical properties analysis of rainwater

Parameter Unit Roof’s 

sample

Paved area’s 

sample

WHO 

limits

pH -- 6.8 8.1 7.0 – 9.2

Turbidity NTU 0.5 2.8

TOC mg/l 4.5 6.5 -

TN mg/l 1.5 1.9 -

Colour CU 27 45



Microbiological analysis:

The microbiological properties analysis of rainwater 

samples shown in table. 2, as follows:

Parameter Unit Roof’s 

sample

Paved 

area’s 

sample

Total 

Coliforms

CFU/100ml 0.9 2.5

Fecal 

Coliforms

CFU/100ml 0.8 2.3

Table (2) Microbiological properties analysis of rainwater



1) The results obtained showed that, chemical and

physical properties of rainwater are affected by the

catchment materials.

2) The rainwater cached by surfaces made of

concrete roofs is of higher quality than that made

from asphalt in paved areas.

3) The properties of asphalt caused deterioration of

rainwater quality, due its ability to absorb

atmospheric particles that sediment on the catchment

surface between rainfall events.

Conclusions



4) Although the quality of rainwater could be influenced

by the environmental conditions, the rainwater cached by

the rainwater harvesting systems is of high quality using

appropriate materials for catchment surfaces and

treatment.

5) The obtained results also indicate that the rainwater

could be treated effectively by the combination of

filtration and chlorine disinfection.




