Flood = Drought
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Our great misunderstanding with water.
Problems with water resources are global
... and so are the solutions

But usually the causes are

misunderstood


http://www.vision21.demon.co.uk/index.html

Sustainability

“an issue of great confusion”

County Council Environment Report (Draft) CO CONCENTRATIONS - ANTARCTIC ICE CORES

Ecological processes are complex ...
... and poorly understood

Resource and pollution debts
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Precautionary approach

Water (public health, flood &
drought) = finite focus for
sustainability* P ARAGE (YAD)

AND URGENT ACTION !

*Art. 32 Water Framework Directive



Drought and floods ‘may become

a way of life’

TOWNS swamped by floods just months ago

could suffer deluges each winter and droughts

each summer, the Environment Agency says.

A spokesman said parts of the South-East could

see a regular pattern of floods every winter and

droughts every summer because of extreme

weather patterns.

She said: "Climate change Is believed to be the

cause of these seemingly contradictory

circumstances and the agency is gravely

concerned that flooding will once again cause

devastation this winter.”

m\e have this very strange set of circumstances in

which people are still cleaning up after the floods

while we are having to top up rivers.

"It is a serious concern that we could have floods

each winter and water shortages in the summer.”
The Daily Telegraph 12/07/2001

Can ‘climate change’
really be the cause of
floods and droughts in
a single year ?

That just ‘may become
a way of life’ ...

... this is a very strange
set of circumstances.



“It is quite strange that despite the torrential rains in some parts
of Ghana, which is causing severe flooding and destruction of
properties, these and other areas are simultaneously engulfed

with water scarcity problems. This is very common in the three
most arid regions of the country — Northern, Upper East and
Upper West.”

Ismaila Emahi, Water21, 16 June 2008

These ‘strange’ problems appear to becoming

rather universal



Daily Graphic, Friday, May 16, 2008.

Yendi Municipali

Story: Zakaria Alhassan, Yend|

ECONOMIC and
activities in the

acute water shortage that
has hit the area for some
weeks now.

The only source of potable
water for the area, River Dakar
(White Volta), also known as
Kulekpeni, hag vi dried
up compelling the people to
travel long distances in search
of hle water.

education sector has guf-

fered most as pupils and stu-
dents have to wake up early in
the morning to search for water
for use before attending classes.
1t is for this reason that resi-
dents have  passionately
appealed to the government and
other philanthropic organisa-
tions to come to their aid W
ameliorate their current diffi-

‘As an interim measure, the
onal Co-ardinat-

ing Council (RCC), in collabora-
tion with the Ghana Water
Company limited (GWCL),
from Tamale to the municipality
on Wednesday to serve the peo-

ple.

The Northern Regional Co-
ordinator of the National Disas-
ter Management Organisation,
Mr Alhassan Mahmoud, on
behalf knter,
Alhaji M Ali Idris, led a

p which included the
%ﬂmﬂ Manager of the
GWCL, Mr Samuel Mensah.

The tankers were mobilised
from the GWCL, the Prisons
Service, Customs, Excise and
Preventive Service (CEPS) and
Zoomlion Ghana Limited, a
waste management organisa-

ot
Mr Mensah pave the assur-
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ance that his outfit would strive
to sustain the supplies until the
situntion was brought under

drinking contaminated water, a
situation that could result in the
emergence of guines worm and
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banks to prevent the river from clothes to him for onward pre-  gastyre to

further drying up in future. sentation to the flood victims in the  guair nroblem.
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Just as seen in UK — floods and drought
afflicting the very same areas.
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Flood related problems — Stroud Valleys

Climate change

Erosion of land and siltation problems

Degraded farmland needing fossil-fuel based inputs
Depletion of aquifers — drought prone

Sewage spills

Pollution of water courses, possible public health risk
Loss of habitat and biodiversity

Rising costs of living — worsening global recession

No effective plan to resolve flooding (estimated
f1million spent since 2007 on flawed or even reckless
flood planning in Frome Catchment)



Flood lessons 'must be learned'

Lessons must be learned from the floods, Prime Minister Gordon Brown has
said, after severe weather caused chaos across parts of England and Wales.

The prime minister said the flooding had been "an emergency that no-one
could have predicted”

BBC News 21 July 2007
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Stroud, 2007
courtesy Zara Davis




Those ‘lessons’
we must learn ... ?




Floods = Droughts

Caused by -

Extremes in rainfall amplified by  [=%% —
human disruption of the natural

hydrological cycle (ecology).

A ‘student’ level of understanding
yet all largely ignored.
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The ‘Full’ Hydrological Cycle

AT 2y

\\\\\\ \\\\ \\.‘\\
) WL TERARA XY

\\“ \ \\\\‘ \\\

‘ \\\\ \\\

\ ‘\\\‘

v \‘\“\
A ¥ & ATRATAANY
/] \ \\\\\\ \
\‘ \\\ \

\\\ \\\ \

\

Functioning ecology : ‘Balanced’ rainfall, steady
evapo-transpiration, good infiltration to water table



Our ‘Half’ Hydrological Cycle
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Disrupted ecology and degraded landscapes: causes rainfall ‘extremes’,
rapid evapo-transpiration, flooding, poor infiltration to (falling) water
table — and ‘drought’



Trees hold answer to floods menace

Scientists have discovered that simple strips of newly planted woodland could play a
crucial role in halting the floods that have devastated British towns in recent years.
They found that land with trees can hold vast amounts of water that would otherwise
stream down hills and surge along rivers into towns.

'The extent of water absorption was entirely unexpected,' said Dr Zoe Carroll of the
Centre for Ecology and Hydrology in Bangor. 'It also has great potential for helping us
deal with floods.” Scientists at the centre collaborated with farmers from Pontbren, a
community in the North Powys hills.

'We measured rain that was being absorbed by grazing land and by woodland, and
found the latter was 60 times more effective at taking up water than soil on land grazed
by animals,’ said Carroll. "We expected to find a difference, but not one of this
magnitude.'

The team do not fully understand the reasons for this, though grazed land tends to be
compacted by hooves and this could reduce its capacity to let in rain. Trees also
generate roots that break up soil, creating pathways for water to move through.

A £6m research programme is now investigating Britain's flood problem and will focus
on Pontbren.

Sunday September 26, 2004
The Observer



Landscapes - Key ‘Climate Modifiers & Regulators’

Implications for Agriculture, farmers are ‘guardians’ of 11 Evapotranspiration

major aquifer recharge processes.
¢50+ years of chemical farming & drainage.
eSeverely disrupted water cycle.
eMajor cause of flood & drought

Trees are also important moderators of temperature and

) Ny
‘organs of water renewal’. e

eThey intercept, capture and infiltrate rainfall,

draw up groundwater. They create rainfall through

evapo-transpiration, and ‘seeding’ (nucleation) of
raindrops via pollens & terpenes. Thermal benefits.
Wetlands provide similar benefits (Water Quantitave & Qualitative).

ePre-human intervention — 25% UK land area comprised wetlands, now less
than 2%. Return to extensive wetlands essential for WFD.

Important agents of climate & weather change operate at a micro-/sub microscopic level
(bacteria [in clouds and soil], algae, plankton, solar wind & cosmic ray interactions, etc).

The ecosystem is the main ‘engine’ of weather & climate — ‘orchestrated & powered’ by
solar activity.



Effects of temperature gradient on run-off & infiltration

Solar activity (thermd & solar partide effects) influences run-off &infiltration through sub-
surfacetenperaure gradieatt and it's effects on micro & nmacro floraffauna activity
according to sail type & hunmus content deternmining cagplllary action and evaporation.
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Those lessons to learn ...

- Retention (attenuation)
- Enhance infiltration
- Reduce evaporation

... With (multi) functional water,
food & energy landscapes



Farming ‘crimes’... against the
water cycle

Arable field, Painswick. 30cm of
topsoil lost in 50 years of arable
farming (effects of tillage &
chemicals) - agricultural soil
degradation (capillary action) typically
comprises the biggest single cause of
flood & drought in any river
catchment, also severely degrading
watercourse biodiversity here.

Good ecological status for watercourses can only be
met with legitimate farming methods — long term.




A (micro)biological understanding
of soil function

Tillage and agrochemicals kill carbon sequestrating soil
microbiology, limiting rain infiltration.

Historic and ongoing releases of soil carbon to the
atmosphere exceed that from burning fossil fuels.

Biological monoculture farming enables carbon
sequestration, water resource (flood & drought) benefits.
- A long term transition for farmers.

Light-independent photosynthesis by soil bacteria :

3 CO2+9ATP + 6 NADPH + 6 H+ =
C3H603-phosphate + 9 ADP + 8 Pi + 6 NADP+ + 3
H20

(The Calvin Cycle — an endothermic, cooling reaction
that stores carbon (humus) & creates water).




Stroud Valleys Soil Erosion Map
Key Findings

Erosion fisk mep ind cates Nigh eroson rales in Stroud Valleys, with hotspois n Painswick
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The evidence supports the anecdotal claims that slit is beneficial as a
soil improver for agriculture.
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Benefits of impoundments

Impoundments are essential to create ‘online
& offline” wetlands for WFD fulfilment. They
enable :

- Control of critical flood risk (drought
moderating)

- Biodiversity benefit through hydrologic
function.

- Economic benefit, hydropower, irrigation,
fisheries, silt recovery, etc.

- Short term resolution of farming problems
while long term land management addressed.
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Online heritage millpond (above) in Stroud Valleys,
Frampton Mansell, demonstrating biodiversity and
lost opportunity for both renewable energy
(hydropower) and active control for flood risk.
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Small online pond (right), Washbrook, Painswick,
enables capture & recovery of valuable humus &
nutrient, (topsoil and manure); here as accumulated
silt, which refills in few months after cleaning out.



Benefits of impoundments

The Water Framework Directive (WFD) is a major
opportunity to improve the whole water environment
and promote the sustainable use of water for the
benefit of people and wildlife.

... by introducing a holistic approach to water
management ... contribute to mitigating the effects of
floods and droughts — Environment Agency

@ Envi ronment
Agency
M\ &

Environment Agency urges farmers and water
companies to act now in response to drought

Action should be taken now to protect water supplies
for business, agriculture, the environment and people -
thereby minimising the risk of water restrictions in the
future, says a new report from the Environment
Agency.

It recommends that more farmers should invest in
winter storage and that water companies plan ahead
for more long, dry periods and continue running
campaigns to encourage customers to reduce water.
12-Jul-2011

- More ‘joined-up-thinking’ like this required ... within
omplete catchment plans to resolve flood & drought.



Benefits of impoundments

Finding space in the landscape to store water where landowners have indicated ...
Slad Brook FAS
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Benefits of impoundments
Hydropower

Local experience with hydropower over
many years bears no relation to EA
regulatory/fishery sensitivity policy

Waterpower benefits biodiversity & river
water quality

Enables investment in flood control

Enables investment in fishery
improvement

There are important water resource
licensing issues for hydropower — which
can (along with flood & drought) be
resolved by increased water availability
resulting from holistic flood and drought
control — which hydropower can help
fund ...




Is centralised sewerage sustainable,
affordable or safe?

Domestic
westeweter
Industrid STW& PSweste energy, can breakdown,
westeweter have negative dimete change inpacts in
Rai cor construction and operation

RPunping
Sation (PS
'Sorm
Qverflow

Centrdised sewerage infrastructure
exacerbates floods & droughts

Sewers amplify the effects of climate change



Constructed wetlands for economically
viable sewerage safety & biodiversity
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We need ‘Safe
& viable Plans
for Water’

- everywhere
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Functioning
landscapes
that also
benefit water
resources,
livelihoods &
meet WFD

Stroud Urban Wetlands
Schematic 1993




1.info@water21.org.uk

www.water21.org.uk
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