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Water and agriculture in a changing climate

“Number of undernourished people continues to increase slowly”
(690 M)

[FAO Status of Food Insecurity 2020]

“Achieving sustainable development faces a key challenge: 3.2

billion people live in agricultural areas with high to very high
water shortages or scarcity.”

[FAO Status of Food and Agriculture 2020]

“From 2000 - 2019 total cropland increased with 63 M ha,
almost 85% of this increase is irrigated.”

[FAO State of Land and Water 2022]
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FAO and the SDG’s

- 17 Sustainable Development Goals;

RN

SUSTAINABLE
DEVELOPMENT @"

GAALS
v

- Global indicator framework includes 231
unigue indicators;

- FAO custodian agency of 21 SDG indicators
and is a contributing agency for a further 5;

- FAO’s Chief Statistician leads the monitoring.
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FAO and the SDG’s

- SDG 2 indicators: - SDG 5 indicators:
Custodian agency for 10 indicators  Custodian agency for 2 indicators

DRCENTMORS 0 | ) MESTRYMAREDGN 4 1y REDUCED
NO CECHOUIE SRONTH Bu_ 10 HERAIMES

g | oo z - SDG 14 indicators: - SDG 12 indicators:
M’h "'“'“'j FOALTY 15 ¥ Custodian agency for 4 indicators Custodian agency for 1 indicators
4" @" = Contributing agency for 1 indicators
4 sonune ‘ - SDG 1 indicators:
(T8 SDG 15 indicators: Contributing agency for 2 indicators
Custodian agency for 3 indicators
Contributing agency for 2 indicators

- SDG 6 indicators:
Custodian agency for 2 indicators
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We need to produce more
food with less water

Water productivity in agriculture measures the
yield (kg/ha) per unit of water consumed (m3/ha).

Measuring these two variables is not easy at
appropriate scales for decision making
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We need to produce more
food with less water

Water productivity in agriculture measures the
yield (kg/ha) per unit of water consumed (m3/ha).

Measuring these two variables is not easy at
appropriate scales for decision making

Satellites can help monitor water productivity in
cost-effective ways.
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Seasonal Water Pro‘ductivity (WP) Seasonal Biomass Actual Evapotran..plra(ion (AET)

N Gezira irrigation scheme N Gezlra irrigation scheme N Gezira irrigation scheme

Applications:
Performance indicators to |
understand variability

enw

In the Gezira irrigation scheme (Sudan)

WaPOR data helps monitor how
different zones are performing. I
Water

Productivity e ... .2

ll_JN OMele’s
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field produCtion water consumption

Struggling area needing intervention: = Low water productivity with a low field production but also a low water consumption

Best performing area: [ High water productivity fields with a fairly high production and a low water consumption ]

Mixed zones of high and low productivity
e e e R R A
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Applications:

Piloting field-level approaches for increasing WP (Koga, Ethiopia)

Distinct spatial pattern between head and tail end,;

Tail end has lower Water Productivity;

During both rain-fed and irrigation seasons the head
end demonstrates more productive use of the
Ay available water

RS data supports targeting of field
interventions to improve land and water productivity
with farmers
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! The FAO portal to monitor WAter
*  Productivity through Open access of
Remotely sensed derived data

of the United Nations

Ap p I I Catl O nS- Food and Agriculture Organization ’ WaPOR

Drought impact on current growing = WaPORMap My WaPoR O

season - Somalia

NATIONAL (100m)  SUB-NATIONAL (3( LEGEND N

P o

Vegetation development in the last
dekad of May 2018 and May 2022

Net Primary Production 2018-05 from 21t ~

X no data

0
0.5 g/m?

1.5 g/m?
3 g/m?
6 g/m?

& More options
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Applications: T

Food and Agriculture Organization I The FAD norbal ts monttor Wikier

of the United Nations V' Productivity through Open access of
oA Remotely sensed derived data

Drought impact on current growing . WaFOR Map My WaPOR ©

season - Somalia

) NATIONAL (100m)  SUB-NATIONAL (3( LEGEND a
Vegetation development in the last - 3
dekad of May 2018 and May 2019

Net Primary Production 2019-05 from 211+

>'< no data

0
: { 0.5 g/m?
ANALYSIS LOCATE : s “ ‘ i 1.5 g/m?
By 0, 3 g/me
LAYERS ABOUT r 2 I &.gfm?

2 More options
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Applications

Cumulated biomass kgDM/ha FAOSTAT national
. 200 Maize + Sorghum
Drought Impact onscu rrel_nt (,000 tonnes)
rowing season - Somalia
g g 2000 2013 (380)
1500 2014 (-36%)
2011 (-70%)
1000
500
0

10-Apr 20-Apr 30-Apr 10-May 20-May 31-May 10-Jun 20-Jun 30-Jun  [0-Jul  20-Jul  31-Jul 10-Aug 20-Aug 3I1-Aug

=—y2011 =———y2013 =———y2014 =———y2018 ==—y2019
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Applications

There is a wide range of applications of WaPOR data that go
beyond water productivity.

|CT-based solution (app) for irrigation

scheduling advice

IRWI app helps Egyptian farmers know:

= how much water is required so that they can decide when
and how much to irrigate and

- how healthy is the crop and predicted yield during the
season.
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NG REMOTE SENSIN SUPPORT OF SOLUTIO
AGRICULTURAL WATER PRODUCT!

BASE METHODOLOGY!

 Methodology and
underlying

algorithms available;

e Data and
metadata available
through ReST APIs.

Gross Biomass Water Productivity

The annual Gross Biomass
Water Productivity expresses
the quantity of output (above

g ground biomass production)
§7  inrelation to the total volume

of water consumed in the
& g year (actual
% evapotranspiration).

WATER PRODUCTIVITY

Actual EvapoTranspiration and Interception
(Dekadal)

The actual
EvapoTranspiration and
Interception (ETla) (dekadal,
in mm/day) is the sum of the
soil evaporation (E), canopy
wranspiration  (T),  and
evaporation from rainfall
intercepted by leaves (1)

Interception (Dekadal)

The Interception (I) darta
component  (dekadal, in
mm/day) represents the
evaporation of intercepted
rainfall from the vegetation
canopy.

==

Land Cover Classification

This experimental land cover
dataset at continental scale
(Level 1) shows a broad
classification  aiming  at
identifying cultivated land
and, more specifically,
distinguishing between

m irrigated and rainfed areas.

Quality Normalized Difference Vegetation Index

The layer gives an indication
of the quality of the NDVI
input data,

ANCILLARY

LUCINP LB NATIONAL (100m) SUB-NATIONAL (30m)

Net Biomass Water Productivity

The annual Net Biomass
Water Productivity expresses
the quantity of output (above
ground biomass production)
in relation to the volume of
water beneficially consumed
* (by canopy transpiration) in
* 2 the year, and thus net of soil

evaporation
WATER PRODUCTIVITY

Transpiration (Annual)

The Transpiration (T) data
component is the actual
transpiration  of  the
vegetation canopy.

Net Primary Production

Net Primary Production (NPP)
is a fundamental
characteristic of an
ecosystem, expressing the
conversion of carbon dioxide
into  biomass driven by
photosynthesis

Reference EvapoTranspiration

Reference EvapoTranspiration

(RET) is defined as the

- evapotranspiration from &
b hypothetical reference crop

and it simulates the

i behaviour of a well-watered

‘ 7 grasssurface

Quality Land Surface Temperature

The quality layer gives an
indication on the quality of
the Land Surface
Temperature (LST) input data.

ANCILLARY

v|Water Productivity v Water (v|Land [v|Climate |v|Ancillary

Actual EvapoTranspiration and Interception
(Annual)

The actual
EvapoTranspiration and
Interception (ETla) is the sum
of the soil evaporation (E),
canopy transpiration (T), and
evaporation from rainfall
intercepted by leaves (1)

Evaporation (Annual)

The Evaporation (E) darta
component is the actual
evaporation of the soil
surface

 ware

Above Ground Biomass Production

The annual Above Ground
Biomass Production
expresses the total amount of

& dry matter produced over the
year.

Precipitation

Precipitation data is delivered
on a daily basis. The source of
this dataset is CHIRPS
(Climate  Hazards  Group
InfraRed Precipitation with
Station) quasi-global rainfall
dataset, starting from 1981
up to near present
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Hand-in-Hand Geospatial Platform

AQUASTAT - FAO’s (and UN-Water’s) Global information system on
Water Resources and their use - Core database for “Hand in S\,B.Rf—b‘ONA‘-& NATI6

Hand Initiative”; o SFM/NFM

AQUAMAPS - GeoSpatial component of AQUASTAT

SoLaWISe - Soil, Land, and Water Information System SE i
GEOSPATIAL IMAGE

CATALOGUE

WaPOR - FAQ’s portal to monitor Water Productivity through Open i S

access of Remotely Sensed data;

Integrated Monitoring Initiative - UN-Water’s programme to
monitor progress towards SDG 6, the Water SDG;
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@ Explore Data

=]
@ Inland water bodies in Africa
@ Major hydrological basins of the world
@ Major rivers of the world
@ Actual Evapotranspiration and
Interception (Africa and Near East -

Annual - 250m)

Zoom To Extent About This Data Splet Remove ©

Opacity. 0% —————————————— @

01/01/2021,01:00:00 » %, [~/

[ UN Country Boundaries of the World

(3 Give Feedback

01/01/2022, 01:00:00 Lat 20.32814°N  lon 16.91268°E  Elev g

M » « » 8 29/12/2011 | 28/12/2015 27112/2019
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Earth Engine Data Catalog Q. wapor English ~ :

food and Agriculure Organiation  FAO Map Catalog Q Search Q@ Map =) Sign in English

-

Home View all datasets Browse by tags Landsat MODIS Sentinel API Docs

Q Back to search < Previous Next > & Download ~ @ Display mode ~

WAPOR Daily Reference Evapotranspiration 0 -]

Dataset Availability Weekly Advice Crop Calendar Indices

£ Reference Evapotranspiration - AGERAS5 derived (Global - Dekadal - RS eiic

~10km)
2009-01-01T00:00:00Z - 2021-12-11T00:00:00
Northern Province, Rwanda

Lat: -1.656166 - Lng: 29.8815203

Reference evapotranspiration per dekade with a spatial resolution of 0.1 degree. Unit: mm dekad-1. The dataset
contains dekadal values for global land areas, excluding Antarctica, since 1979. The dataset has been prepared
according to the FAO Penman - Monteith method as described in FAO Irrigation and Drainage Paper 56.

Dataset Provider
FAO UN

Earth Engine Snippet

The input variables are part of the Agrometeorological indicators dataset produced by the European Centre for

Medium-Range Weather Forecasts (ECMWF) through the Copernicus Climate Change Service (C3S). ee.ImageCollection("FAO/WAPOR/2/L1_RET_E") (&

Gross Biomass Water Productivity

Tags N m
The Agrometeorological indicators dataset provides daily surface meteorological data for the period from 1979
to present as input for agriculture and agro-ecological studies. This dataset is based on the hourly ECMWF e, o i Tooaer
ERAS data at surface level and is referred to as AQERAS. References: https://doi.org/10.24381/cds.6c68c9bb B & Actual EvapoTranspiration and Inter...
2.8000000000000003
The Copernicus Climate Change Service (C3S) aims to combine observations of the climate system with the
i ) e s b i e Description Bands Terms of Use Citations
~ Above Ground Biomass Production
R Terms of Use 15944
Feature Information w
The Food and Agriculture Organization of the United Nations (FAO) is mandated to collect, analyze, interpret,
d di te informat lated to nutrition, food, and Iture. In th d, it publish ber of
Food Security ~ Crops and Vegetation Livestock  Trade and Production Land Water Fishery Forestry :Zwb'::::‘:,‘f’.:p'.';::.‘:};Z'lf;i;s ,:::d:‘:’;n:‘:n;:::;c;‘euze 2, Ji_::g,z: sc'.:,:.,f;zz’;‘;’:,j ° ~ Precipitation (Dekadal)

13
Socioeconomic and Demographic Novel Coronavirus (COVID-19) Boundaries and Backgrounds Tools My Data - L . \ v = .

Feature Information

Global Weather for Agriculture (AgERAS) Ana t- Area of Int

Epi Units - Site Data

J Precipitation » o
Description Geita, Mwanza (United Republic of Tanzan)|
) Temperature 4 " " " . .
P Daily surface meteorological data for the period from 1979 to present as input for agriculture
7 Wind > and agro-ecological studies

tion (

| Drought 3 This dataset is based on the hourly ECMWF ERAS data at surface level and is referred to as
AgERAS. Acquisition and pre-processing of the original ERAS data is a complex and specialized

Global Weather for Agriculture (AgERAS) job. By providing the AGERAS dataset, users are freed from this work and can directly start with
meaningful input for their analyses and modelling. To this end, the variables provided in this

Lat/Lon 2.93243°S, 32.22818°E ©

Reference Evapotranspiration - AGERAS derived (Global - Daily - (@ dataset match the input needs of most agriculture and agro-ecological models.
==~ =10km) Data were aggregated to daily time steps at the local time zone and corrected towards a finer
Reference Evapotranspiration - AGERAS derived (Global - Dekadal (&) topography _at a0.1° s!;JatiaI resol_ution. Thg correction to the 0.1° gr'id was realized by app'lying
- ~10km) grid and variable-specific regression equations to the ERAS dataset interpolated at 0.1° grid. The
equations were trained on ECMWF's operational high-resolution atmospheric model (HRES) at a
Reference Evapotranspiration - AgERAS derived (Global - Monthly & 0.1° resolution. This way the data is tuned to the finer topography, finer land use pattern and
- ~10km) finer land-sea delineation of the ECMWF HRES model. ( revised: 2021-09-06T714:47:36.655911)
Reference Evapotranspiration - AGERAS derived (Global - Annual - (5 Organization: Copernicus Climate Change Service
~10km)
Precipitation Flux - AgERAS (Global - Daily - ~10km) (©) ) 2021

Long-term min-Long-term max

Precipitation Flux - AGERAS (Global - Dekadal - ~10km)

Precipitation Flux - AGERAS (Global - Monthly - ~10km)
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Conclusions

* QOpen source and open access
methodologies allow fexibility on spatial
and temporal resolution;

* Usable for different types of stakeholders:
- policy makers for example to monitor
progress towards SDG6.4,

- science community,

- water users associations,

- extension services

- farmers,

- private sector
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Thank you !

E-mail: Jippe.Hoogeveen@FAO.org



