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Professional Certificate in Water Conservation Rainwater Harvesting

Roof Catchment and Conveyance

Absorption Capacity
Concept: The amount of water a catchment surface can retain before runoff begins. Related terms: runoff
coefficient, infiltration rate, storage volume. Explanation: Absorption capacity depends on roof material,
surface texture, and age. A metal roof has low absorption, causing immediate runoff, while a thatched roof
may absorb some water, reducing peak flow. Example: A 100 m² corrugated steel roof with a runoff
coefficient of 0.9 Will allow only 10 % of rainfall to be absorbed. Practical application: Designers calculate
absorption capacity to size gutters and downspouts, ensuring they can handle the expected runoff volume.
Challenges: Weathering, debris buildup, and surface coatings can alter absorption over time, requiring
periodic reassessment.

Air Gap
Concept: A physical separation between a water conveyance outlet and the receiving system that prevents
backflow. Related terms: Backflow prevention, cross‑connection, sanitary seal. Explanation: In roof
catchment systems, an air gap is often created at the overflow outlet to stop contaminated water from
re‑entering the storage tank. The gap must be sufficient (typically ≥ 2 mm) to break any siphoning effect.
Example: A roof overflow pipe terminates 5 cm above the tank inlet, providing a reliable air gap. Practical
application: Installing an air gap is a low‑cost, code‑compliant method to protect water quality in harvested
rainwater. Challenges: Improper installation can lead to water pooling or pest ingress; regular inspection is
essential.

Backflow Prevention
Concept: Measures that stop water from flowing backward into the potable water supply. Related terms: Air
gap, check valve, double check valve. Explanation: In roof catchment, backflow can occur when the storage
tank is pressurized, pushing water back into the conveyance network. Devices such as check valves are
installed downstream of the tank to block reverse flow. Example: A stainless‑steel double check valve
installed on the tank outlet prevents contaminated rainwater from entering the domestic water line.
Practical application: Ensures compliance with health regulations and protects household water quality.
Challenges: Valve failure, incorrect sizing, and lack of maintenance can compromise protection.

Catchment Surface
Concept: The area from which rainwater is collected. Related terms: Roof area, runoff coefficient, surface
material. Explanation: The catchment surface is typically the roof, but can also include ancillary structures
like balconies. Its size and material directly influence the volume and quality of harvested water. Example: A
150 m² tiled roof with a runoff coefficient of 0.85 Yields 85 % of rainfall as usable runoff. Practical
application: Accurate measurement of the catchment surface is the first step in system design, affecting
gutter sizing and storage capacity. Challenges: Complex roof geometries, shading, and mixed materials
require detailed surveys.
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Coefficient of Runoff (Cr)
Concept: Ratio of runoff volume to rainfall volume for a given surface. Related terms: Absorption capacity,
catchment efficiency, design rainfall. Explanation: Determined by surface type, slope, and condition; metal
roofs often have Cr ≈ 0.9, While wooden shingles may be around 0.7. Example: For a 200 m² roof with
Cr = 0.85 And a 20 mm rain event, runoff = 200 m² × 0.02 M × 0.85 = 3.4 M³. Practical application: Used to
calculate required gutter diameter and storage tank size. Challenges: Seasonal debris accumulation and
surface degradation can change Cr over time.

Conveyance Slope
Concept: The gradient at which water travels through gutters and downspouts. Related terms: Hydraulic
gradient, velocity, friction loss. Explanation: A steeper slope increases flow velocity but may cause splashing;
a gentle slope reduces speed but can lead to stagnation. Typical design slope for gutters is 1–2 % (1 cm
drop per meter). Example: A 10 m gutter with a 2 % slope drops 20 cm from start to end, ensuring adequate
flow without excessive turbulence. Practical application: Proper slope prevents water pooling and reduces
the risk of overflow during storms. Challenges: Roof irregularities, installation errors, and settlement can
alter the intended slope.

Debris Filter
Concept: Device that removes leaves, twigs, and other solids from runoff before it enters storage. Related
terms: Leaf guard, first‑flush diverter, screen mesh. Explanation: Filters are placed at gutter inlets or tank
entries, typically using a mesh of 0.5–2 Mm. They protect downstream components from clogging and
improve water quality. Example: A stainless‑steel 1 mm mesh screen installed at the downspout inlet
captures most leaf fragments. Practical application: Extends the lifespan of pumps and reduces maintenance
frequency. Challenges: Filters can become clogged quickly in heavily vegetated areas, requiring regular
cleaning.

Downspout
Concept: Vertical pipe that transports runoff from gutters to storage or drainage. Related terms: Conduit,
pipe diameter, overflow outlet. Explanation: Downspout sizing follows hydraulic calculations; common
diameters are 75 mm for residential systems. Materials include PVC, galvanized steel, and copper. Example:
A 75 mm PVC downspout connected to a 200 L tank handles a 10 mm/hr design storm without overflow.
Practical application: Directs water efficiently while protecting the building façade from water damage.
Challenges: Ice formation in cold climates, corrosion, and obstruction by debris.

Eaves
Concept: The overhanging edges of a roof that support gutters. Related terms: Soffit, gutter attachment,
roof overhang. Explanation: Eaves determine the horizontal distance between the wall and the gutter,
influencing the length of downspout runs. Properly designed eaves prevent splashback onto walls. Example:
A 30 cm eave overhang with a 5 cm gutter lip reduces rain splash onto the wall by 70 %. Practical
application: Provides a mounting point for gutters and facilitates water collection. Challenges: Inadequate
eave length can cause water to run down walls, leading to moisture damage.

First Flush Diverter
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Concept: System that discards the initial runoff, which typically contains the highest concentration of
pollutants. Related terms: Pre‑filter, sediment trap, water quality. Explanation: Operates by diverting the first
X liters of runoff into a separate chamber; the volume is calculated based on roof area (e.G., 0.5 L per m²).
Example: A 75 L first‑flush tank for a 150 m² roof discards the first 75 L of each rain event. Practical
application: Improves the quality of water stored for domestic use, reducing treatment requirements.
Challenges: Incorrect sizing can either waste usable water or allow contaminated water into the main tank.

Gutter Material
Concept: The substance from which gutters are fabricated. Related terms: Corrosion resistance, thermal
expansion, lifespan. Explanation: Common materials include PVC (lightweight, low cost), aluminum (good
durability), and copper (long lifespan, aesthetic). Material choice affects maintenance frequency and
compatibility with roof type. Example: PVC gutters on a low‑slope roof may expand in hot weather,
requiring flexible brackets. Practical application: Selecting the appropriate material ensures long‑term
performance and reduces leak risk. Challenges: UV degradation of polymers, metal corrosion in acidic rain,
and cost considerations.

Inlet Screen
Concept: Mesh or perforated plate installed at the entry point of a conduit to block large debris. Related
terms: Debris filter, mesh size, flow restriction. Explanation: Screens typically have openings of 1–3 mm,
balancing debris removal with minimal pressure loss. Example: A 2 mm stainless‑steel screen at a
downspout inlet reduces leaf ingress while maintaining a flow rate of 0.5 L/s. Practical application: Prevents
blockage of downstream components such as pumps and valves. Challenges: Accumulation of fine particles
can increase head loss; periodic cleaning is required.

Kinetic Energy
Concept: Energy possessed by moving water, influencing erosion and wear. Related terms: Velocity, impact
force, hydraulic design. Explanation: Higher flow velocities increase kinetic energy, potentially damaging
gutters and downspouts. Designers limit velocity to below 2 m/s to minimize wear. Example: A 75 mm
downspout with a flow rate of 0.4 L/s has a velocity of 1.1 M/s, keeping kinetic energy within safe limits.
Practical application: Reduces material fatigue and prolongs system lifespan. Challenges: Sudden storm
surges can temporarily raise velocity beyond design limits, causing erosion.

Leaf Guard
Concept: Protective device that prevents leaves from entering gutters while allowing water to pass. Related
terms: Debris filter, gutter screen, maintenance reduction. Explanation: Leaf guards may be surface
tension‑based (e.G., Silicone strips) or mesh‑type. They reduce the need for frequent cleaning. Example: A
0.5 Mm silicone leaf guard installed on a 100 mm gutter reduces leaf accumulation by 80 %. Practical
application: Enhances system reliability in heavily vegetated areas. Challenges: Small debris can still pass,
and some designs may impede water flow during heavy rain.

Maintenance Schedule
Concept: Planned timetable for inspecting and servicing catchment components. Related terms: Preventive
maintenance, cleaning frequency, system longevity. Explanation: A typical schedule includes quarterly gutter
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cleaning, annual inspection of downspouts, and bi‑annual testing of backflow devices. Example: A
homeowner follows a seasonal maintenance plan, cleaning gutters in spring and autumn, preventing
overflow during summer storms. Practical application: Ensures optimal performance, water quality, and
compliance with regulations. Challenges: Neglect leads to blockages, reduced storage efficiency, and
potential health hazards.

Overflow Outlet
Concept: Controlled exit point for excess water when the storage tank reaches capacity. Related terms:
Spillway, overflow pipe, air gap. Explanation: The outlet is sized to handle the design storm’s peak flow and
is often equipped with a float‑controlled valve to stop flow when the tank is full. Example: A 50 mm overflow
pipe discharges excess runoff from a 5 m³ tank during a 30 mm/hr event. Practical application: Prevents tank
rupture and directs surplus water safely away from the building foundation. Challenges: Improper
placement can cause water to pool near the structure; regular testing is needed to ensure functionality.

Rainwater Harvesting System
Concept: Integrated set of components that collect, store, and distribute roof runoff. Related terms:
Catchment, conveyance, storage tank, treatment. Explanation: The system includes the roof, gutters,
downspouts, filters, first‑flush diverters, storage, and distribution networks. Each component must be
designed for the local climate and intended water uses. Example: A residential system with a 150 m² roof,
2 m³ tank, and potable‑grade filtration supplies washing machines and garden irrigation. Practical
application: Reduces reliance on municipal supply, lowers water bills, and mitigates stormwater runoff.
Challenges: Balancing cost, space, and water quality requirements; ensuring compliance with local codes.

Roof Pitch
Concept: The steepness of a roof, expressed as rise over run or as a percentage. Related terms: Slope ratio,
runoff velocity, gutter sizing. Explanation: Steeper roofs accelerate runoff, increasing kinetic energy and
potentially requiring larger gutters to prevent overflow. A 30° pitch corresponds to a 57 % slope. Example: A
45° roof (100 % slope) with a 200 m² catchment area generates higher flow rates than a 5° roof of the same
area. Practical application: Influences selection of gutter dimensions and downspout capacity. Challenges:
High pitches may limit gutter installation options and increase installation difficulty.

Slope Ratio
Concept: Numerical expression of roof or conduit gradient (e.G., 1:50). Related terms: Roof pitch,
conveyance slope, hydraulic design. Explanation: Determines the speed at which water travels; a 1:50 Slope
means a 1 cm drop per 50 cm run. Maintaining the designed ratio is crucial for preventing stagnation.
Example: A gutter run of 10 m with a 1:100 Slope drops 10 cm, providing sufficient flow without excessive
velocity. Practical application: Used in design calculations for gutter length and downspout placement.
Challenges: Construction tolerances and building settlement can alter the intended slope.

Stormwater Management
Concept: Strategies to control runoff quantity and quality to protect the environment. Related terms:
Infiltration, detention basin, green infrastructure. Explanation: Roof catchment reduces stormwater entering
municipal drains, lowering peak flow and pollutant loads. Integration with other measures (e.G., Permeable
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paving) enhances overall performance. Example: A household with a 3 m³ rain barrel reduces stormwater
discharge by 30 % during a typical summer storm. Practical application: Contributes to compliance with local
stormwater regulations and improves urban resilience. Challenges: Limited storage space, variable rainfall
patterns, and need for coordinated planning.

Surface Tension
Concept: Cohesive force at the liquid‑air interface influencing water movement through small openings.
Related terms: Capillary action, mesh size, filtration efficiency. Explanation: High surface tension can cause
water to cling to mesh, reducing flow through fine screens. Adding a surfactant or using a larger mesh can
mitigate this effect. Example: A 0.5 Mm mesh filter may experience reduced flow during low‑intensity rain
due to surface tension, requiring periodic flushing. Practical application: Informs selection of filter media
and design of first‑flush devices. Challenges: Balancing fine filtration with acceptable flow rates.

Tailwater
Concept: Water that exits a system after passing through filtration or treatment stages. Related terms:
Effluent, discharge, water quality. Explanation: In roof catchment, tailwater may be released from a sediment
trap or first‑flush diverter. Monitoring tailwater quality helps assess system performance. Example: Tailwater
from a first‑flush diverter shows turbidity of 30 NTU, indicating effective removal of initial sediments.
Practical application: Provides data for adjusting filter maintenance intervals. Challenges: Inadequate
monitoring can mask system failures.

Temperature Effects
Concept: Influence of ambient temperature on water viscosity, material expansion, and biological growth.
Related terms: Freeze‑thaw cycle, thermal expansion, algal bloom. Explanation: Cold climates risk pipe
freezing, while warm climates may promote algae in storage tanks, affecting water quality. Materials must
accommodate temperature‑induced movement. Example: PVC downspouts expand up to 0.3 % In summer,
requiring flexible brackets to avoid joint stress. Practical application: Selecting insulated or heated
components in freezing zones and implementing UV‑blocking covers in hot regions. Challenges: Additional
costs for temperature mitigation and regular inspection for freeze damage.

Upright Pipe
Concept: Vertical conduit that conveys water from the roof to the storage tank. Related terms: Downspout,
riser, vent pipe. Explanation: Upright pipes must be sized to handle peak flow without causing
back‑pressure. Common diameters range from 50 mm to 100 mm. Example: A 75 mm PVC riser installed 3 m
above the roof level transports runoff from a 120 m² catchment area efficiently. Practical application:
Provides a straightforward route for water, minimizing horizontal runs that could increase friction losses.
Challenges: Exposure to sunlight can degrade plastics; supports must prevent sagging.

Venturi Effect
Concept: Reduction in fluid pressure when it flows through a constricted section, creating suction. Related
terms: Flow acceleration, pressure drop, siphon break. Explanation: Some roof catchment designs use a
venturi to draw air into the system, preventing vacuum formation that could impede flow. Example: A
10 cm‑wide venturi segment within a downspout accelerates water, reducing the chance of a siphon
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forming during low‑flow periods. Practical application: Enhances self‑cleaning of filters by maintaining
turbulent flow. Challenges: Incorrect sizing can cause excessive pressure loss and reduce overall system
efficiency.

Water Quality
Concept: Physical, chemical, and biological characteristics of harvested rainwater. Related terms: Turbidity,
pH, microbial load, treatment. Explanation: Roof material, first‑flush volume, and filtration determine quality.
Metal roofs may leach zinc, while organic roofs can add biodegradable matter. Example: Water from a
galvanized roof shows a pH of 6.8 And zinc concentration of 0.2 Mg/L, within safe limits for irrigation.
Practical application: Determines suitability for various uses—non‑potable (garden) versus potable
(drinking). Challenges: Seasonal variations, pollutant accumulation, and storage stagnation require ongoing
monitoring.

Water Loss
Concept: Quantity of water that does not reach the storage tank due to evaporation, infiltration, or leakage.
Related terms: Seepage, evaporation, system efficiency. Explanation: Losses can be significant in poorly
sealed conveyance systems. Calculating loss percentages helps refine design. Example: A 5 % water loss was
measured in a 200 m² roof system due to minor cracks in the gutter joints. Practical application: Identifying
loss points enables targeted repairs, improving overall capture efficiency. Challenges: Detecting small leaks
in concealed sections and mitigating evaporation in hot climates.

Zoning Regulations
Concept: Local ordinances governing the installation and operation of rainwater harvesting systems. Related
terms: Building code, permit, setback. Explanation: Regulations may dictate maximum tank size, required
setbacks from property lines, and mandatory backflow protection. Example: A city ordinance limits
residential tank capacity to 2 m³ and requires a 1 m setback from the curb. Practical application: Designers
must review zoning before finalizing system specifications to ensure compliance. Challenges: Varying rules
across municipalities can cause confusion; non‑compliance can result in fines or system removal.
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