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Talk today

« Water issues changing, some discourses persist
« SLU Agricultural water management

« Current and future opportunities?
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1. Water issues
changing,

some discourses
persist
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Extreme weather, climate risk
affect water for agriculture coune

Evolving Risks Landscape

Top Global Risks by Likelihood

- High on the agenda (WEF, 2021; ARG)

- In EU: CAP, Water directive 2022-2027 etc

« In Sweden: e.g.

| antbrukets sarbarhet — en uppfoljning
(Rapport fran riksdagen 2020/21:RFR7.

- Vatten forsérjning/atgérder for klimat sékring (drédnering , vattenuttag) och

dess , kompetens behov ndmns sérskKilt.. ..

httpSZ//www.weforum.org/reports/the-gIobal-risks-report-2021
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Managing too much and too little water both in rainfed
and irrigated systems, and in production landscapes

FIGURE A FIGURE B

DAMAGE AND LOSS T0 AGRICULTURE PRODUCTION LOSS FROM DROUGHTS
SUBSECTORS BY TYPE OF HAZARD, AND FLOODS BY REGION,
20062016 2005-2015
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Je
stu - Agricultural water management at the heart of

production, sustainability and climate resilience

Most food produced in
rainfed systems

..but change of diet
demand more irrigation?

- Irrigated: 20% crop land
Rainfed systems: 80% av crop land +100%pasture Produce ca 30-40% food

Produce ca 60-70% av food SWEDEN ca 3% area irrigated ,
SWEDEN <95% area is rainfed, and 70% drained with ca 3% of freshwater outtake
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2 SLU Agricultural
water management

Griv en grop och
lir kinna dinjord S8

~ Bladgédsling som
“ komplement och
'pmbfem!osa

fbratth'tta nya Ios‘n_lngaf :

5‘(1 ....




?’L!ﬁ How can agricultural water management support
production, climate-resilience and healthy ecosystems ?

NV Skane: January-2018 (4.months saturated)

NV Skane July 2018 (3 months dry;




e

SLU

Ex1: Identify and assess knowledge gaps:

Current and future weather —water impacts for agricultural production

« Define agro-ecological criteria for extremes and

Precipitation [mm]

normal

100
Meterological
% per 1000m? definition
--------- Agrometeorological
definition
80
70 Large precipitation volumes, class 2: 70mm 24h-!
60 Downpour: = 50 mm ht
50 ¥ Heavy rainfall: any day with precipitation > 40 mm
Very rare extreme events

40 Threshold for events similar to downpours

=<
30 feeeeenens

Rare extreme events

20 Wet spell: > 5 days, Pg,, > 1mm

X (WMO definition)
10

a) b)
ox,- Seamrsadamrsar s e s e e e suie s s o
0 2 - 6 8 10 12
Days (Malmquist unpub)

|dentifying historic coupled extremes (T, P)
with relevant resolution (seasonal/daily)

o B WFLEL IG\..\ }
Coupled: CAprif e August
dry-warm?". T -« 5 ,
G rrrgrrnroee P P T e iaaeaiaeaaa '
IR S | | I i AWETH
g— - '.‘ - : 3
? X ..‘g g_ L] ..é‘.‘-é.
e S & o &7 L
& o PRl ¢-Z . g} ! L X .
E N E . - . .-: ':
.' L T . ...............................
2_ ............................................................. . .
| | : | sju 1cim 130 260
25 Total ;?ec. () 75 Total Prec. {mm)

Monthly value for each year of the decade
* 1979-1988 (Reference)

*1989-1998

Median for the decade
91979-1988 (Reference)
€1989-1998 €1995-2008 @ 2009-2018

+1999-2008  +2009-2018

Significance of variation
P-value<0.05 return by the Mann-whitney test
between the decade and the reference decade

(Grusson et al unpubl)
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" Example 2: Test and develop understanding of
agricultural water management from soil health to

landscapes

Soil health, soil structure
Drainage and irrigation

Best mgt for field to stream water
quality management (crop/soil
rotation and management, to phys
structures i.e., 2-stage ditches,
retention/pond/reservoirs , erosion

structures, etc)

Catchment/landscape water

implications

journal homepage: .
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Research papers

Building climate resilience in degraded agricultural landscapes through )

water A case study of

regior

Kaushal K. Garg™", Ramesh Singh®, K.H. Anantha’, Anand K. Singh”, V¢
Jennie Barron’, Inder Dev’, RK. Tewari", Suhas P. Wani’, SK. Dhyani*
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1. Introduction
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Ambio 2020, 49:1 7711783
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Fingerprinting hydrological and biogeochemical drivers of

ABSTRACT Ann Louise Heathwaite © | Magdalena Bieroza?
Structure Brming s t0 iprove il At (e, the spatal arrangeancnt of padiccs and pores) and its
!uhlhzy against external and imtemal forces. Bffects of lime application on sail structure have received et et ot Lucter R
onsiderable interest, but caly a few studies have mvestigated effects on macro- and mesopore netwarks. We verdty. Lancaster U stract
eax , P Understanding the interplay between hydrological flushing and biogeochemical
i " macrop e S University of Agtcultcl Scces, y -
CONG 3)cay sl e the applicaton o€ strocane ke e o now high aualty
VeTERskAPS e to ity o pocosky sed pore in situ sensors. Itis ofte periods
AKADEMIEN ectivity metrics. T addition, we investigate - when biogeochemical processes become suppressed and longitudinal transport of
e e (R demcnsirate that sructure liming affecied both, Magtalens Bircza, Department of So and LT LR o T ST ELAE ST €

ENVIRONMENTAL EFFECTS OF A GREEN BIO-ECONOMY

Comparing nutrient reference concentrations in Nordic countries

with focus on lowland rivers
Exa Skarbovik (0, Jukka Aroviita, Jens Filster, Anne Lyche Solheim,
Katarina Kyllmar, Katri Rankinen, Brian Kronvang

Received: 15 December 2019/ Revised: 14 May 2020/ Accepted: 14 Tuly 2020/Published onlie: 15 Sepsember 2020

Abstract Reference conditions of water bodies are defined
as the natural or minimal anthropogenically disturbed state.
We  compared the methods for determining total

rivers in Finland, Norway and Sweden as well as the
established reference  conditions  and cvaluated  the
possibility for transfer and harmonisation of methods. We
found that both methods and values differed, especially for
lowland rivers with a high proportion of agriculture in the
catchment. Since Denmark has not yet set reference
conditions for rivers, two of the Nordic methods were
tested for Danish conditions. We conclude that some of the
established methods are promising but that further
development s required. We moreover argue that
harmonisation of reference conditions s needed to obtain
common benchmarks for assessing the impacts of current
and future land use changes on water quality

Keywords Nordic - Nutients - Reference conditions
Rivers - EU Water Framework Directive

INTRODUCTION

Reference conditions (RC) represent a_ baseline for
assessing the current ecological status of water bodies and
can be quantified by, for instance, biological indicators and
nutrient concentrations. The EU Water Framework Direc.
tive (WFD; EC 2000) defines RC as “no, or only very
‘minor, anthropogenic alterations ...) for the surface water
o rore F

under undisturbed conditions”. This definition les
for interpretation, especially in terms of the “ve,
deviation from undisturbed conditions (CIS

20034). Stoddard et al. (2006) advocated that RC
should reflect minimally disturbed conditions or
dition of streams in the absence of significant h
but in lowland rivers such conditions.

found. In consequence, several methods have b
cated for establishing nutrient RCs (CIS Guidan
Stoddard et al. 2006; Poikane et al. 2019). In the
of pristine water bodies, the preferred method (o
nutrient RC is use of monitoring data on nut
nutrient-sensitive biological indicators. In the
istine water bodies, a variety of other metho
used. including models, data and information der
historical records, expert judgement or a comb

Determination of RCs is important since the R
serves different purposes (Stoddard e al. 2006
et al. 2019; Fig. 1. Hawkins et al. (2010) noted
of the published studics on ecological assessme:
the last 25 years have depended on the determina
“ecological benchmark for context”. In the W1
also used as a basis for establishing the boundar.
“good” and *moderate” ecological status (G/M £
This can be done cither directly, for example,
plying the nutrient RC with a constant or by ¢
whether a suggested G/M boundary, which is of
lshed from dose-response. relationships using
sensitive biology, is within 4 reasonable distance

e g e

Journal of Hyarology 591 (2020) 125592

Contents lists available at ScienceDirect

HYBRSESaY

Journal of Hydrology

journal homepage: www.elsevier.com/locate/jhydrol

Research papers

Building climate resilience in degraded agricultural landscapes through
water management: A case study of Bundelkhand region, Central India

Kaushal K. Garg™*, Ramesh Singh’, K.H. Anantha’, Anand K. Singh’, Venkata Radha Akuraju’,
Jennie Barron*, Inder Dev’, RK. Tewari”, Suhas P. Wani’, S.K. Dhyani‘, Sreenath Dixit"

S ICRLSKT Do G, It Crops R I for e S ropcs P, 502324 iyt e,
"®indian Counilof Agrcularal ResearchCetral Agrforesry Research I, Jhanst (ICAR-CAFRI), Usar Pradesh Indi

© Swedsh Universiy of Agriculual Scence, Uppila, Sweden

Former Research Progran Diecor-As, ICRISAT, India

“Inernadonal Cener for Research n Agrforessy (ICRAF), New Del, Inia

ARTICLE INFO ABSTRACT
s it v i o Rainfal variabillty e food ar

Edtorin sysems n poverty-ffete regons, Inoatons n sl s watr mamgement, apecly n e dylncs, e
Kepworts critcal for meeting f00d securlty and Water productivity targets of Agenda 2030, This study analyz
iy e e an b nined with margnl e on h Indscape e S, The oct o
Groundvwater reslience Iandscape hydrol inthe
Uncthod devlopnes semi-arid Jhans! district of BundelKhand region i central India. The Parasal-Sindh pilot watershed was sub-
Sembard Jected t0 a 5-year (2012-2016) monitoring of ranfed system improvements in water avallability and crop in-

tensification due to surface water storage (havell system), check dams, and field Infilration structures.
Hydrological processes wete monitored intensively to analyze the landscape’s water balance components.

250 mm/year to 150 mi/year over the study period. Groundwater levels increased by 2-5 m (m), alleviating
ot scarcy s ofthe communiies nreuring dy year.Neary 20% ffllow ands were rough under
cultivation.

2700 v compored 1t I e o rvenion ope. Th combins et scgiaon el
Strengthened water reslience and environmental systems In agricultural landscape.

1. Introduction increased risk, and production and economic losses (Wilishire et al.
2013; Mekonnen and Hoekstra, 2016; Singh et al., 2017; Sishodia et al.

ency data show that diel
1d can be preserved during
5 study, we mine a high.
15, hysteresis and flushing
relationships in hird order
ferred from the hysteresis
of rapid mobilization from
tude storm events and of
mer low-magnitude storm
to separate concentration
trend as a proxy) and bio-
oxy). We identified three.
vicalc-q response: fiushing
Tushing and cycling param-
ydling dominated parame-
ure. Our results show that
lonses, storm event magni-
fmobilization, flushing and
rochemical indices can be
on freshwater quality and
n stream ecclogy.

dynanics observed in sireams
cedented technological break:
amental questions about how
g process understanding of

[ro————
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S
> Example 3: Co-develop evidence-based tools and

policy advi.ce

« Hur mar min jord? App to support

farmers and extension to interpret —
soll physical properties to take
action for soil health: soill
compaction water infiltration

(Berglund et al , 2021)

Ny app ger dig koll pa markstrukturen
Mu lenszerar Jorcbruksverket sppen "H érminjnrd?"sc-"" ett verktyg for att 12 koll pé

féréndringe

« Determine biophysical potential
for BMP implementation in LEVA
catchments (Martenssson et al

unpubl)


https://www.slu.se/ew-nyheter/2021/2/hur-mar-min-jord--ny-app-for-markvard/#:%7E:text=Appen%20ger%20dig%20v%C3%A4gledning%20f%C3%B6r,tolka%20markstrukturen%20p%C3%A5%20din%20jordbruksmark.&text=g%C3%A5r%20det%20att%20p%C3%A5%20ett,bygger%20p%C3%A5%20forskning%20fr%C3%A5n%20SLU.
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3 Current and future

opportunities

=1 0=L" z

NEWS

Home  Video  Word | UK Business | Tech Science | Stories | Enterisinment & Arts

En;_]la nd | Local Mews | Regions

Scientist finds UK water companies use
‘'magic’ to find leaks

(& 21 Mowvember 2017 E «; Share

GETTY IMAGES

The process of using divining rod has been in use for hundreds of years

Water companies are using divining reds to find underground pipes despite
there being no scientific evidence they work, an Oxford University scientist
found.
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SLU International water discourses are constantly evolving:
Water security and non-stationarity
Resilience, adaptive capacity
‘Work with nature’/nature —based solutions, Green/circular economy,
Inclusive /participatory and transparent

Value of water.....

Sometimes an “Eurocentric” perspective? E.g., new indicators...

0 BE

I/} LET'S DESIGN FOR ‘Nes) 1 \ 7
3 A TO00 her@] L )
RE. M }

”:; HILE
N\ADRID 2019

e

e e e —
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Some collaboration suggestion 1:

- Need to make the case for multi-
functionality/benefits and limitations of water
management/AWMs/BMPs (biodiversity, agric.
production, water quantity/quality, GHG, economics ): FEess
large public and private (farmer) investments but
lagging in impact , need critically discuss benefits
and trade-offs, support prioritisation (protocol?
framework?)

. mgt frained organic soils for GHC
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Some collaboration suggestion 2-4:

« Pickup the conversation on ‘man-made’ vs
‘natural’ water infrastructure (incl. hydromorf)
in production landscapes : what does this entall
in Swedish landscapes? Is ‘man-made’ water
infrastructure always sub-optimal in delivery of
function and services?

 Climate change scenario /AR 6 and useability e

. Water management and GHGs: re-construction of Kalmar, Oland |
wetland development in

wetlands and implications? downstream/discharge areas

(Naomi ter Borg et al , Unpubl)


http://raan.se/?page_id=57
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Specific and immediate demands

- Research sites integration and (EU) &
‘Living labs’ and ‘light houses’ F. 9
- Specific interested : continue build g%
database for soil physical properties . e
Sweden: need measured data from forest ot G
Joel et al 2013 N s S o - 4l

and urban soils

Communicate SLU Water capacity more comprehensively?
« Express our SLU research and tools from source to sea
« Coordination at global, national responses
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Research facilities and infrastructure

« Unique Soil physics lab facility

« Long term experiments irrigation ,
controlled drainage, cop rotation ot
and nutrient leaching , e e

Cultivation on neganngenic snil

the kang-term stroctural efferts

in s, =nil and run-off water. - ¥ =
b of fime and regulated soil

Water management Hydrotechnology

Through leaching experiments, I the subiject area of

rertation oo plant nutrient fiows

draimage.

« FOMA Observatory fields and
catchments

Jordbrukslandskap Overgddning
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Thank you!

Jennie Barron

Professor, Jordbrukets vattenhushallning och
vattenkvalitet/Agricultural Water Management)

Sveriges lantbruksuniversitet (SLU)/Swedish
University of Agricultural Sciences (SLU)

Institutionen fér mark och miljé/Department for
Soil and Environment
Box 7014, 75007 Uppsala, SWEDEN

Ph +46 (72)4531540

The team

The methods: SERE—
L ﬂ U ¢ T
Bl e

el o
1 g

Some key partng
wﬁi ) paravaxy &

SGU Lansstyrelserna

@ Regeringskan

7" B s
17 =4 wge

. \T) TRAFIKVERKET


mailto:jennie.barron@slu.se
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Study agricultural area soil physical properties and water quantity and quality, to

develop and evaluate ’best practises’ for sustainable and climate smart production

systems

Soil physics lab Field/ farmscale Catchment /landscape National/international

- Analyses - Technologies, BMPs - Monitor & evaluate (FOMA) - Contribute assessments
- Quality assurance - Longterm experiments -  Contr. LEVA - Input policy

- Methods development - Support reporting - Open access

- Capacity building
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quality, develop and evaluate ’'best practises’ for sustainable use of water resources whilst
enhancing production

» Soil physical properties and soil health for water management incl. Erosion , drainage
leaching, soil structural management

« Management of water quantity and quality for climate resilience and production capacity in
landscapes (rainfed, soil structure, irrigation, drainage and ditches, water storage/retention,
re-wetting, leaching)

» Environmental monitoring agrutural catchemnt and observatory field s, long term
experimenst

« Support monitoring and reporting of environmental indicators incl GHG on agricultural soils

* |n Sweden and international




0 N and P load are serious water issues and agriculture

SLU

is one (of several) sectors contributing:

example Sweden

Kvave

N\

Enskilda aviopp
| Jo

Industri ¢ rdbruksmark

Reningsverk

Dagvatten
Dagvatten g \ lackage
|
Nedfall pa sjoar
Ovrig mark
H - .
yoge Skogsmark

\ Jordbruks-

Fosfﬂr = Jordbruk

® Skog och hygge
= Dagvatten
Enskilda avliopp
® Kommunala reningsverk och avlopp
® [ndustri

B Deposition

(JBV, 2016)

rrrrrrr

Industri
Reningsverk A\ Jordbruks-
| lackage
Dagvatten £ |
Dagvatten =—— / R

Nedfall till sjdar
Hygge ~ Skogsmark

Ovrig mark

(JBV, 2008)
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