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A global perspective on agricultural irrigation

Introduction

Direct impacts of irrigation on land, water and atmosphere
Combined impacts of the use of different resources or
management practices on environment and socio-economy

The need for a new generation of global data products
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Data needed to understand tradeoffs between agriculture and the environment

Resources:
*Climate Environmental and
*Population socio-economic variables:
— ¢Land (soil) Economic and *Poverty
— o\\/ater institutional factors: *Greenhouse gas fluxes
Cultivars *Market access *Biodiversity
eLivestock *Water quality
L.
Agriculture and
Forestry sectors
Management: Marketed products:
sPlanting/harvest dates/cropping intensity — ¢Food
» elrrigation i Fiber
Fertilization « — oFuel
*Timber

eCarbon credits
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Irrigated land in year 2000

GMIA 4 (Siebert et al., 2006)
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Irrigated crops 3 ; —
(MIRCA2000, IFPRI SPAM) ¥l Purdue Unive ay 20 .

Irrigated and rainfed crop areas around year 2000 (harvested area)

MIRCA2000 (Portmann et al., 2010)
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Harvested area of irrigated crops (MIRCA2000, Portmann et al., 2010)

Irrigated crops

Global extent
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Irrigation water requirement (mm yr?)

1-3
3-1

Il 10- 25 100 - 250 M 500 - 1000
Bl 25 - 100 250-500 M > 1000

0
Siebert and Doll, 2010

Consumptive irrigation water use about 1180 km3 yrt in year 2000, of which 307 km3 yr! was
for rice and 207 km3 yr! for wheat
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Areas irrigated with groundwater (percentage of total irrigated land)
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- 90 = 100 http://www.fao.org/nr/water/aquastat/irrigationmap/index.stm Siebert et aI., 2010

43% of total irrigation consumptive water use (545 km3 yr1) is from groundwater
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Impacts on the atmosphere
08

Surface cooling up to 10°C in densely
irrigated regions
| N

Lobell et al. (2009)

Impacts of irrigation on the South-
Asian Summer Monsoon

model run without
irrigation

model run with irrigation

66E 72E

Saeed et al. (2009)
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20.3% decline in global cereal production when not using irrigation

[ ] nocereals
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=> 4623 m3 water replace 1 ha of cereals growing area

Siebert and D&l (2010)
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In multi-cropping regions cropping intensity is larger in irrigated agriculture as compared to
rainfed agriculture => better radiation use efficiency on cropland

Cropping intensity (including fallow)

Siebert et al. (2010)
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Irrigation + land degradation OSHAR N hectine g
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Salinization and water logging are implications of poor land and water management.

Country Irrigated area salinized (Million ha)
Pakistan 7.0 (35%)
China 6.7 (11%)
India 3.3 (5%)
Uzbekistan 2.1 (50%)
Iran 2.1 (26%)
Turkey 1.5 (31%)

Data source: FAO AQUASTAT

http://www.fao.org/nr/water/aquastat/main/index.stm

Artificial drainage of irrigated land and conjunctive management of ground and surface water
at the basin scale are required for sustainable management of irrigated land
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Irrigated (1931) and
rainfed (1991)

§ meadows in
~Alvaneu, Switzerland

| Source: Romedo Guler,
documenta natura, Bern
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Irrigated meadows were common in Northern, Western and Central Europe until mid of last
century while irrigated cropland was exceptional. The main reason for irrigating meadows was
to recycle crop nutrients => irrigation of meadows stopped when synthetic fertilizers became
available
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The main reason for flooding paddy rice is to suppress weed growth. In many regions is it
possible to save a lot of irrigation and to achieve similar rice yields without flooding

: this will require additional inputs of and/or

Flooded paddy r|ce Non flooded |rr|gated r|ce
..,’.-fw*'ﬁr.“ W g Nl PR s . W U
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Water + (bio-)energy OSHARE kickoff meeting
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Yield (litersiha)

Global Ethanol Yields

bio-fuel

c

Maximizing ot uio-tuel yield

g

Maximizing of energy balance

Sugarcane  Sugarbeet Sweet Potato Cassava Rice Maize Potato Wheat Barley Sorghum GlObal ethan0| Y|E|d pOtentlaI Of
Agricultural Crop different crops (Johnston et al., 2009)
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Resources management in OSHAR e ee
agriculture i Purdue Unive ay 20 b

L

L
»

= =
=

Complex spatio-temporal patterns of resources use
Resources can replace to some extent each other

J
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Need for layers of consistent data BENARE Kickoff meeting =
products

Area equipped for
Harvested crop area irrigation
(national level) (gridded product)

FAO
Cropland and pasture
extent (national level)

National census data FAO + National census datg
Harvested crop area Irrigated and rainfed crop
(subnational level) area (sub)-national level)

National census data
Cropland and pasture

extent (subnational level)

Assumptions related to
cropping intensity

Cropland and pasture

. =P Harvested crop area == Monthly irrigated and
extent in year 2000 . :
And crop production [1 rainfed crop areas
(M3) (MIRCA2000)
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GEOSHARE irrigation data B Kickoff meeting i
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Census data Historical irrigation maps Publications

;=

- Harmonization of input data

- Filling of data gaps

- Downscaling of statistics to grid cell level

-

Introduction Irrigation — direct impacts Irrigation — combined impacts GEOSHARE data products
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01 Indices of population, cropland and irrigated land 1700-2005 : o
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Qui cresce il primo riso svizzero
Hier wichst der erste Schweizer Reis
Ici pousse le premier riz suisse

Thank youl!
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Irrigation water use (percentage of total water use of irrigated crops)

5-10 M 20-30
10-20 M 30 -40

Siebert and Doll, 2010

Globally averaged, 56% of the total water requirement of irrigated crops is from irrigation and
44% from precipitation stored in the soil
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Irrigation + biodiversity OSHAR N eeting Z—

Many high yield varieties require optimal growing conditions including irrigation in order to
realize their full yield potential. Therefore traditional varieties (risk management as main
objective) are less frequent in irrigated high input systems => loss of biodiversity

BUT

In many irrigation oases in very arid regions we find endemic varieties => increase of
biodiversity

=> overall

impact of irrigation on biodiversity differs in space and time

. e - £ v R | N
B T T T R e A Mg T : gy 32 Il'. \
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Wheat cultivation in mountain
oases of the Sultanate Oman, new
botanical wheat variety described
first in 2003

Photographs: S. Alkhanjari and A.
Buerkert, University of Kassel
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Area equipped for irrigation in year 2000
(as percentage of total 5 arc-minute grid cell area)

Siebert et al., 2006
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GEOSHARE irrigation data
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Area equipped for irrigation in year 1900
(as percentage of total 5 arc-minute grid cell area)

Ellis et al., 2010
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