Climate Change Adaptation in Agriculture, Forestry

& Fisheries by Applying Integrated Water Resources
Management (IWRM) Tools
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» The basic principle of agriculturalwater harvesting:

» to capture precipitation falling onone part of the land and

» transfer it to another part (‘target area’),

» thereby increasing the amount of water available to the latter part.
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Water Harvesting
Water Harvesting s“mmaw

Rainwater harvesting can support people in MENA region to cope better with the impacts of
climate change by securing rural water supply, reducing flood and soil erosion risk and improving
agricultural production.

We distinguish five water harvesting methods (1) Groundwater Harvesting, (2) Rooftop Water
Harvesting, (3) Microcatchment Water Harvesting, (4) Macrocatchment Water Harvesting and (5)
Floodwater Harvesting, also called Spate Irrigation.

Changes are needed in planning and design to meet future climatic conditions: Higher
temperatures and more erratic rainfall demand larger catchments and/or a higher runoff
coefficient. Longer dry spells demand larger storage volumes in ponds or reservoirs.
Drought endurance asks for more water being stored in aquifers.

Climate change impacts demand a raising of height and strengthening of all WH structures (e.g.
bunds, dams); the systems have to be newly designed to deal with higher rain intensities.
Floodwater harvesting has to be extended to become floodwater management. In peri-urban
areas it has to become part of excess water management, i.e. the converting of stormwater to an
asset and part of the water budget by catching and storing it.



‘ Rainwater Harvesting
Water Harvesting:

Policy & CCA

Aspects

A general problem of
planning water harvesting
schemes is the lack of data.
Causes: Missing meteorolo-
gical stations and water

harvesting research stations Runoff meosured 5 i*‘v;ugmg '
or ,hiding* of data.

/(EU Project) photo: Kiemm

Any policy intending the promotion of water harvesting has to
include investments in collection of data on climatic and runoff
parameters.

Applied research on all aspects of water harvesting is another
necessity in MENA region.
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he following slides.




Water Harvesting
Agricultural Water Harvesting

a. Improving rainwater use efficiency. In most of the dry regions (with annual rainfall less than 250
mm), rainwater is almost completely lost in evaporation and salt sinks. This is very critical issue in water
scarce areas with exploding poor population living in a fragle environment, food insecurity and
depleting natural resources base.

o. Making water available for human, animal, and irrigation purposes where there is no other
water source available.
C. Water Harvesting is a low external input technology and not difficult to implement by limited

resource poor.

d. In arid lands suffering from desertfification, where the production potential is diminishing due to lack
of proper management, water harvesting can stop this trend. Providing water to these lands
through water harvesting would improve the vegetative cover and can help to halt environmental
degradation.

e. Water harvesting has been found effective in recharging groundwater aquifers .

f. Water harvesting plays key role in improved management of water resources in drier environment.



Rainwater Harvesting
Contents

Type of WH | Kind of Annual Treatment of
rainfall catchment

Micro- sheet and > 200 - treated or - 1000 m?2
catchment |rill flow > 300 mm untreated

catchment |runoff + untreated 200 ha

channel flow
Floodwater flood water |> 150 mm |untreated 200 ha - 100 1-
harvestlng 50 km2 10 000:1

Overview over the main types of water harvesting for crop production




Outline requirements for major microcatchment water harvesting
techniques under Mediterranean climatic conditions

Technique

Inter-row water
harvesting

Semi-circular
bunds

Vallerani water
harvesting

Negarim

Meskat

Contour bunds

Small pits
(‘Zay’)
Contour bench
terraces

Preferred

slope

0-5%

1-5%

2-10%

1-5%

2-15%

1-25%

0.5-5%

15-65%

Precipi-

tation range

(mm/a)

200-500 1:1-5:1 1.5:1-7:1

300-600

200-600

200-600

200-400

300-600

300-600

200-600

Catchment:

cropping
arearatio
(CCR) today

4:1-8:1

Future CCR
(in 2050-2060)

55:1-11:1

Type of crop

Field crops,
vegetables, trees

Trees, range, fodder,
field crops

6:1-10:1 8:1-14:1 Bushes and trees

1:1-25:1

1:1-5:1

3:1

1:1-10:1

1.5:1-33:1

151-7:1

4:1

1.5:11-14:1

Trees and
bush crops
Trees and bush crops,
field crops
Trees and bush crops,
range, field crops,
vegetables

Field crops, range

Trees and
bush crops



Contour Bench Terraces
(> 40% Slope)

T

Eyebrow Terraces (40% Slope)

Conservation Bench Terraces
(40% Slope)

- ~ -

Contour Bunds (< 25 % Slope)

Angle of the slope is a key factor influencing the
choice of water-harvesting technigue




.

Selection of WH Techniques

The application zones will move with the relevant ecological belt. In those areas, which
have been marginal o microcatchment WH, only macrocatchment WH techniques will
be feasible in future, as their annual water demand is lower.

WH technigues differ in regard
to:

different precipitation ranges

soil depth




