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Uncertainty in land precipitation
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Historic data sets

Global Circulation
Models

New components:
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-Water Quality
-Irrigation

-Dams

I

Bias Correction

20t Century

forcing data 1

(WB1) 21t Century
forcing data
(WB3)

!

4

Global Hydrological Models
& Land Surface Models (WB1,3,6)

'

Non climatic drivers
(WB2)

-Land Use
-Population

-Water use

Model Inter-
comparison

]

G

Test basins

(WB1&WB6)

New Scenarios of the current and
future status of global water resources

entre for
Ecology & Hydrology

Water and Global Change

'WATCH 7%



Centre for
Ecology & Hydrology

PEATURAL ALSEARC

WAITCE

qlobalson propertles

deg
data from ESB, USDA, SOTER,
FAO, CHINA for the best soil

Irrigated areas of the World
- ~-=¢~x~c.:} {/ - P R e

3 >
A ! —t m
o 4 ».M ’_1“‘-! ‘-_' ~ o3 ~e
M A eyt 5 . S
. \ gy TN -,
\Er g = A T A8
7 K k! — L o »
Ol | i R )
LR N { { R
R o { oA B Yok 4
A A ' ‘:\.EL'n > :
' ¢ SRR P o™
/ s
= ATOD urder UTIRIOn &% {’ v E
percenage of land sea [ > l
0 "w-20 3
ah R S S
) ﬂ D &
= 0 -
.'m 0 F B3 .- 0 o » 0 ® ) - nx_

Qe & New global data products:

cal data

Global Reservoir Database




Centre for

ntegr ien r our changing wor
Ecology & Hydrology egrated science for our changing wo
TENT CouUNCa.

www.ceh.ac.uk

WaterMIP: Land Surface Hydrology Model/ Global Hydrology Model
Intercomparison

IIIII nd
surface
hydrology
models

River basin Models

Vegetation models

P

WAITC

Water and Global Change




The Global Water Cycle

Global land Evaporation

Mean: 499 mm yr!
Range: 415-586 mm yr!

Precipitation
Mean: 872 mm yr!

Runoff

Mean: 375 mm yr1
Range: 290-457 mm yr1
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Mean annual water fluxes (mm year)
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Seasonal spread of models
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Representation of snow

Mean snow water equivalent: degree day models minus energy balance models

Ecology & Hydrology Haddeland et al 2011
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Norway, 2002
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How well do we represent droughts?
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Analysis of floods
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Good reproduction of major high flows/flood events
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model corrected

1990-2000 January precipitation over South America corrected using 1960-

1970 transfer function.
(1) €8 Sy
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Drought 20t Century

= low agreement
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> high agreement

Van Huijgevoort et al., in prep.
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The WATCH 20t Century Ensemble Product

Average values for seven models, daily, half-degree grid,
global, 1901-2000.

Evapotranspiration
Soil moisture

Total runoff (Qs + Qshb)
Snow water equivalent

Product variables stored in NetCDF files:

mean = Mean value of nmodels
nmodels = Number of models averaged (usually = 7)

sem = Standard error of the mean
max = Maximum value of nmodels
min = Minimum value of nmodels
maxmodel = Code for model giving maximum value

minmodel = Code for mode giving minimum value
outmodel = Code for outlier model (Zero if no outlier)

Centre for
Ecology & Hydrolo . .
oot s s © Crown copyright Met Office



« JULES was run for 1971-2100 (CEH and MetO)
* 0.5° x 0.5° global land grid

* Bias-corrected A2 scenario meteorology from 3 climate
CNRM, ECHAMS and IPSL

models:
* Fixed land cover

* “no human impacts”

Centre for
Ecology & Hydrology
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CNRM Global decadal soilmeist (kg m=) 2090s-19803
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Some common features

e.g. Thawing at high latitudes (draining)
Mediterranean drier

but also differences

e.g. Amazonia
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Amazonia

Precipitation
and riverflow

Mediterranea
n region:
Evaporation and
soil moisture
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Daily and monthly diagnostics available:

CEH Information Gateway: https://gateway.ceh.ac.uk

Monthly

Daily
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Surface runoff
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River discharge

Soil moisture

Snow mass




Dams, reservoirs and irrigation are important in many areas of the
world.
They alter the amount and seasonality of water in rivers and fields.

. irrigation
. electricity
. other

Biemans et al., 2011, Water Rés. Res., W03

In WATCH we added parameterisations of
Irrigation, dams and reservoirs to JULES.




JULES: Dams

Dams

Added a simple parameterisation of dam operation,
based on Biemans et al. (2011, WRR.), which works
Inside the river routing scheme (currently TRIP).

» Simple rules for water released from a dam as a function of
the demand for water from downstream areas and the amount
of water stored in the reservoir behind the dam.

« Each dam is considered to be either primarily for irrigation
supply or for “other” purposes, and separate rules govern the
operation of each type.

« Scheme currently considers water for irrigation and
environmental flows, but has basic “stubs” for other demands.

* Location and characteristics of dams are taken from the

g Global Reservoir and Dam (GRanD) database (Lehner et al.,
© 2011, in press).



Consistent global analyses (@50km) of rainfall, runoff, soil moisture, flood
indices etc for 20t and 215t C

Regional analyses (@12km) for Europe and India

New hydrology/land surface models to include biogeophysical processes and
human interventions (dams, irrigation, groundwater etc)

New data sets to drive and test models (evaporation, population, water use etc)

New tools - bias correction, downscaling, uncertainty




*Use a single hydrology model for climate impact studies with care
*The use of model ensembles is an option, but

*There is considerable scope and need for model improvement
. — dams, groundwater, calibration

*WATCH has provided methodologies, tools, models and data for future analyses




Thank you

WWW.GU-W&tCh.Ofg - the project website providing information on partners, work blocks and publications.

Www.eu-watch.tv - the online version of this report with video and audio supplements from those
involved.

Www.waterandclimatechange.eu - an introduction to the global water cycle and its links with climate change.
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