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Moving ‘Nutrients Science’ to Policy,
to ACTION

» Package of tools to

Global foundations for reducing nutrient enrichment and

. . =\ . oxygen depletion from land based pollution, in support of the
technical and policy & ‘9

enablers J' blobal Nutrient Cycle
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Knowledge on Nutrients to the World!
Global Nutrient Management Toolbox

http://www.nutrientchallenge.org/gpnm-toolbox
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Introduction to the GPNM Toolbox

* Purpose of the toolbox is to...

« demonstrate policy and technological
options, which offer potential solutions
for managing nutrients to decision
makers and practitioners alike

 Core knowledge delivery for the Global
Partnership on Nutrient Management
(GPNM)

* Dynamic resource to be built by
partnership contributors

e ....including YOU!!!




Global Nutrient
Management Toolbox

Features:

» Best management practice database
 Policy database

 Case studies

 Synthesis report

* Nutrient management policy
framework

e Nutrient flux calculator tool




Elements of the toolbox
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Part A

Best management practice database
Policy database
Case studies

Synthesis report
Nutrient management policy framework

UN® [

GPA



Best management practice
(BMP) database

http://www.nutrientchallenge.org/bmp-database

« Examples of practices that reduce
nutrient losses across agriculture SMP Database
and urban sectors

* Information about each practice
such as a description,
considerations for adoption,
nutrient reduction effectiveness
estimates and regional

applicability. BMPs Search Template

« Use database to identify and
research options for possible
nutrient-reducing practices that
could be implemented on farms
and in cities.




Best management practice (BMP) database
Practices searchable by: sector

Agriculture Urban
Practices searchable by: category

 Conservation buffers

« Detention
* Erosion control . Filtration
 Drainage control e Infiltration
* Irrigation management « Septic management
» Grazing management - Urban erosion control
 Wetland creation » Urban stream restoration

e EtC.  EftC.



Best management practice (BMP) database

Practices searchable by: climatic zone

* Arid  Tropical
« Semiarid  Temperate

Practices searchable by: land use/agriculture type

« Animal confinement * Rice

* Fodder  Row crop

* Palm oll « Small grains

* Pasture -

Betitg Y

Practices searchable by: scalability to small farms
Only show practices scalable to small farms?



Searching the BMP Database

» Choose a sector: agriculture or
urban.

* Limit your search within that sector
to a particular BMP category or
climate zone.

« The database includes more than a BMP Category
dozen BMP categories from which to
choose. Agricultural practices have
additional search criteria that mag.b.e
used: agriculture types and scalability
to small farms.

» Choose more than one item from
each drop-down menu
» For example, here we show a search

for nutrient recycling agriculture BMPs
that are scalable to small farms

BMPs Search Template

Sector Type

Climatic Zone

Agriculture Types

Only show practices scalable to small farms?

Text Search




Searching the BMP Database

» After clicking “Search,” relevant
BMPs meeting the search criteria
will be displayed.

* The entry for each practice
includes key information such as
the land use type, applicable
climatic zones and regions,
pollutants treated, a description
and references

* Results can be viewed on the
website; user can click to
download “My Results” or “All
BMPs” to an Excel spreadsheet

Agricultural Waste Composting

Category: Nutrient Recycling

Practice Type: Ma t
Landuse/Agriculture Type. Row Crop. F
Climatic Zones: Temperate, Tropical, S
Regions: North An

Pollutants Treated: Nitrogen, Phosphorus, ¢

Description: Ag!

Of Crops or wa




Policy database

http://www.nutrientchallenge.org/policy-database

« Examples of policy instruments implemented to
address nutrient pollution from agriculture,
aquaculture, fisheries, transport, urban and
wastewater sectors.

Policy Database

 Policies organized into seven categories:

1. Ecosystem restoration and protection
Environmental outreach and education
Institutions and capacity
Market-based instruments

Price-based instruments

Regulatory approaches

N o g s~ WD

Research, monitoring and evaluation



Policy database

Practices searchable by: region

* Asia  North America
* Europe * Oceana
 Middle East  South America

Practices searchable by: sector

« Agriculture « Transport
« Aquaculture « Urban
* Fisheries « Wastewater

Mixed




Policies Search Template

Searching the Policy
database Policy Type e irorental Bans ©Restictions

) ] e
 Entries searchable by category, type, region and/or _— Environmental Standards
SeCtOI' Regulatory Frameworks
. Text Search
» Explore approaches in other parts of the world that t
may be applicable to your country/region Search | Reset

* Choose one or more of the seven policy categories
from the drOp'dOwn menu. Detergent Phosphate Bans

« Search for a specific policy type(s) within that ey it e A
category Bt FRTDE O S S

Regulatory Approaches

untry:

« May limit search to policies in specific regions or sectors pescripion: |
« After clicking on “Search,” results will be displayed

» Also choose to download “My Results” or “All
Policies” to see the policies of interest in an Excel-
based format.

« Entry includes the regions and countries where this
policy has been implemented, a brief description,
Information about realized or anticipated nutrient
outcomes of the policy and references




Case Studies

http://www.nutrientchallenge.org/case-studies

 Highlight interventions .
practifioners to achieve nutrient Coce Studl ———————
catchment or other local scale. e

- Examples: voluntary programs
for farmers to pracfice better ‘
management of land and water
resources, demonstrations of
new methodologies for
quantifying reductions in
nutrients and models of inter-

country cooperation around
transboundary waters

 Each case study provides
background onthe issue
objectives, description of the
intervention and the outcomes

« Many case studies represent
successful pilot programs that
others can learn from, adapt and
replicate




Synthesis Report

http://www.nutrientchallenge.org/synthesis-report

X.‘s‘:lf :\('l._x'l._r(l ship
 Considers 8 high-priority best o
environmental practices .
Improving Yields and Net Income for
° examine Scalability Of praCticeS for Small Landholders and Limited Resource Farmers
smallholder and limited resource i~ e e

December 2013

farmers in key nutrient “hotspot”
regions: Chilika Lake, India; Lake
Victoria, Africa; and Manila Bay,
Philippines

Executive Summary

» |dentify scalable practices that could
be considered priorities to
incentivize or otherwise promote
through various approaches




Nutrient Management Policy Framework

http://www.nutrientchallenge.org/nutrient-management-policy-framework

* Inform nutrient management policies
and present opportunities for scaling
up the implementation of key best
practices

 Designed to be a workable framework
for a country or region lookingto
develop a nutrient management policy.

* Provides information on key
components of a nutrient
management policy

* includes examples of specific
mechanisms within each element

» Framework shares specific examples
of promising strategies recently
Fllqted in two developing countries,

ndia and the Philippines




Part B

Nutrient flux calculator




Nutrient calculator - predicting
nutrient loads from river basins

» Uses the Global Nutrient Export from
WaterSheds (NEWS) model to estimate the
current status of total nitrogen and
phosphorus loads (i.e., dissolved inorganic,
dissolved organic, and particulate) in more
than 5,000 major river basins around the
world.

 Evaluate nutrient loading implications of
changes in management decisions by
selecting measures such as implementing
agricultural best management practices or
increasing sewage treatment.

Regions used in NEWS 2, representing aggregations of basins. Every map shows permanently
glaciated regions (dark blue), endorheic basins (stippled), major basin
boundaries and latitude bands

Human waste &
point sources
Human

Agricultural Land Natural Land

Nutri ources and sinks from the watershed sources to rivers , and
export to the river mouth



Predicting nutrient loads from river basins

» Global NEWS is a global, Tt Tl
A R A TR
AR }" B Rl i T s i

spatially explicit, multi-
element and multi-form
[)nodel of nutrient exports
y rivers. e ik -~ i -~
» Key reference: Global : "‘9" b ’?,‘ N
Nutrient Export from B[ . ' e |
WaterSheds 2 (NEWS 2):
Model development and
implementation

m}%dt/)ssaal\];lfé\;lvgfghaig%tloor]ifel\(jllé{emi“O Maps of yields (kg km? yr!) for the year 2000, for each Nitrogen (left),

GlobalNEWS?2 pdf Phosphorus (center) and Carbon (right) nutrient form

DON DOP




Predicting nutrient loads from river basins

» Each bar presents nitrogen and phosphorus loading
rates in kg/basin/yr for the “default,” or baseline
conditions compared to the future “scenario.”

888 &
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 Bars divided by nutrient pollutant form:

« sum of dissolved inorganic N (DIN), particulate N (PN)
and dissolved organic N (DON) = total nitrogen

« sum of dissolved inorganic P (DIP), particulate P (PP) ., || | oemm B
and dissolved organic P (DOP) = total phosphorus Default Scenario Default Scenario

o RN = I == N~

- N ) 0 ) o~

Q 'S O Q) QO

Load (in kg/basin/yr)
nw o o
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Nitrogen Phosphorus

* Percent difference between the two scenarios is also
presented.

WDIN/DIP EPN/PP DON/DOP

« Bottom: Index of Coastal Eutrophication Potential

Nitrogen Default 236586 61263 117454 415344 kg/basin/y
(ICEP) results Scenario 236586 61263 117494 415344 kg/basinfy
Difference 0 %
 Positive ICEP values indicate this potential for harmful
. . Phosphorus  Default 2671 26662 6299 35633 kg/basinfy
aIgaI blooms or eutrophlcatlon. Scenario 2671 26662 6299 35633 kgbasinfy

Difference 0

Default 0.722 Scenario




Predicting nutrient loads from river basins
Nutrient calculator Process Flow

Start Status Measure 48 Evaluate Report

Select Site Info Select

T}

Toolbox Calculator Cockpit [l “~="""
o N ey v

D
Step 1: Select Basin !

Fractin antheupogen oo poit sources 8 ONTP
FrcHen sntheopopeec fomport sources & DONDOP

Percantage of okl sspended sobds 53 PP
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Access i ng the GITIECalculator Tool
Nutrient Calculator

http://www.nutrientchallenge.org/calculator%20tool

Calibri

 Click on Excel file; use e
calculator tool_v5.9.xlsm T

 File will download

* Open the Excel file, you will
see the above image of the
back end of the calculator

» Click Enable content -
- User interface will open it. m |

Calibri

Bl Toolbox Cockpit

B3 Toolbox Calculator Cockpit S
b Tmsmw,nfffs,mm e )ﬁ

Reset Selection

steps nm;u;;h the Toolbox Calculator | |

Generz|

Basin Name



Let's explore!!
Example — Zambezi River
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Opening screen
>>Select the basin

ox Calcula

X

tor Cockpit

. =
This cockpit takes you in 3 steps through the Toolbox Calculator
v .‘, ~";"- - .

Step 1: Selectnq%

.',‘4‘ ~ SelectOonﬁlet C

Seleci:Ooean

Roviuna
GHAASBasin125
Galana

Save

—_—

Reset Selection

Measures Measures §
via Sliders N via BMPs

Toolbox

Globzal Partnership
on Nutrient Management




General information on

basin of interest

* Input data on agriculture and
sewage, total loadings of N and P in
kg/basin/yr

e Data displayed represent default
values from the Global NEWS
model’s 2000 baseline

User may edit fields in white boxes if

they have better data for the basin of

interest. Default values may be
returned by selecting the “Reset”
button. Closing and re-opening the
application will also reset the values.

Information for Zambezi (17)

Information for Zambezi (17)

—

General’lnforl!a@rh\; > ;
/ —— S'\S\ 3 '"_ J

4

NEWS Output (Standard Calculation)

Land” Area ~
*  Percentage Land
Percentage Agri Land
Population

Percéntage‘,Urban Pop.

Nitrogen Phosphorus

W DIN/DIP EPN/PP DON/DOP

TR

ka/km2/yr
ka/km2/yr

Fraction anthropogenic non-p@lt sources as DIN/DIP
Fraction anhmpogenlcnol&pomt sources as DON/DOP

Percentage of total suspended solids as PN/PP

m/




X|

: yolk 6x . Calculator Cockpit
Scenario anm;wnmm\

\

. ;@61 Selectl1§ E ‘
evaluation o g "&

an A | Tndcno ean |

ot S =
5 w o
Indian Ocean

Two ways to evaluate L s e

. e e A S h\ﬁl
scenarios A T YT

1. Measures via ‘sliders’
2. Measures via BMPs

| Measures l Measures
via Sliders " via BMPs

Toolbox

Global Partnership
on Nutrient Management




Scenario eval uation Measures via Sliders: Selection of actions by relative % of

implementation to adjust N and P loads. These actions, in

Measures via ‘BMPs’: User specifies level of agriculture or wastewater sectors, include changes such as
implementation by % for up to eight agricultural best different fertilizer applications, varying biological nitrogen
management practices (BMPs) within arable lands in fixation and simulating the amount of sewage entering surface
basin. Does not include measures from the wastewater waters.
or other point sources.
Best Management Practices x| Change Sliders
‘ - L]
R . Reset -100 100 % -100 100 %
/ \‘{mone of the Pra below and then adjust the level of ?mplementation (default = 0%, Close femllzaNmm\i= u iy e '-- m
P e e e O
= N removed 1{om ﬂ::s‘i’;m ﬁ n-- ﬁ Premoved from agricultural lands via !-- “

harvest and grazing

biological N fixation by agriculture n-

biological N fixation by non-ag’u:ultu'al

‘,-’, Q
P total sewage P export as DIP '--
,,Q p A

L % (natural) svs&ms
| --I | ey 1
n e : ( atering surface waters as DIP ! ﬁ
0 % S - " B
R A — b o e R O
0 % river DOP retention !_- ﬂ
o e EN
tering surface waters as DOP
Y %o fraction oftotal sewage P exported as DOP n-- “
1] % percentage of total suspended solids (TSS) --
3 occurring as PP ! ﬂ
Y %
sources of N entering surface as L
o e fraction of total sewage N exported as DON n total suspended solid load '-- ﬁ

e n-- ﬁ el I
of N entering surface waters as DON :

] ﬁ o Y O
ocm'nngasPN n !

DIN retention Percentage Urban Populati
Show siders Show Graph e e onvecnion ] Y 1O eneseuoenropiaton N I O
sga; reconoer D o ERTEE EISETN - —
sy O K o p p K m




Scenario evaluation

Best Management Practices

N

- Seiéi:tpne of the Practices below and then adjust the level of implementation (default = 0%,
100% means that everywhere in the basin the practice is applied on the relevant areas). The
graph then shows how the nitrogen and phosphorus loads, change.

lmp!ﬁentaﬁo.,

0 100
m:: _: L%
N -
mm— 0 %
BN o -
,m:ll—! 0 J%
Mnl_!
llamégemen ml“_, ¢ %
smwmuanagmtm mlll_’ 0 %

1 Nutrient Management

2 Riparian Forest Buffers

0 %

Load (in kg/basin/yr)

Default Scenario Default Scenario

Nitrogen Phosphorus

WDIN/DIP HPN/PP DON/DOP

DIN/DIP PN/PP DON/DOP Total

Nitrogen Default 236586 61263 117494 415344 kg/basinfy
Scenario 236586 61263 117494 415344 kg/basinfy

Difference 0 0 0 0 %
Phosphorus Default 2671 26662 6299 35633 kg/basinfy

Scenario 2671 26662 6299 35633 kg/basinfy

Difference 0 0 0 0 %

ICEP Default 0.722 Scenario 0.722

1. Default estimates of N and P
2. Scenario estimates — generated
based on implementation of BMPs



Information on the best management practice

BMP Information

Nutrient Management

—————————————————————————————————————
Description

right
nt can result
g ) 5, Mutrient management tools and
Select one of the Practices below and then ad  the level of implementation (default = 0%, tn—-:I'uruquw imi i 1 |ru:|ud-— nutrient management plans,

100% means that everywhere in the basin the ictice is applied on the relevant areas). The soil and plant
graph then shows how the nitrogen and phos;  us loads change.

= Bt Considerations .

0 100 0 3 itte 3 : H:h .:|r|l:| high
1 Nutrient Management HI_’ L % : = nag
2 Riparian Forest Buffers o 0 -
3 Riparian Grass Buffers nl- 0 %

4 Conservation Tillage nl—, 0 %
5 Conservation Cover Crops III—, 0 % Efficiency Nitrogen Phosphorus Sediment

6 Wetland Restoration [ Fr -
7 Grazing/Pasture Management lll_l 7S
8 Animal Waste Management System. (IS IO °©

Source (information ik Maium i ) 5 rmmns = v L. Indian Journa
e

0 %

Source (efficiency) m sapeake Bay Program, Web, Sept. 2014, &lthttp

Close

Measures via BMPs



Scenario evaluation

Move the sliders — In this case 100%
implementation of best management practices

)

250000

. AR

Ic:ua | ng

ad

Load (in h'.;'

ImMentatlon

100

1 Nutrient Management | Mn-n 100 % S

I |’
N 000

-2 Ripafian Forest Buffers m“—u 100 % e
h mnPn 100 % Faul SCenario Default

mn—u Lol Nifrogen . Phosphorus
o, EDIN/DIP MEPN/PP DON/DOP
.y mll—n 100 %
T N =]
o 0
DIN/DIF  PN/FF  DON/DOP  Total

100 %

o mn—u Mitrogen Default 235 53¢ G1263 117454 415344  ko/basinfy

8mwmwne“tw mn_u 100 % SCEnario a2 ol263 115474 356942  ko/basin/y

Difference

Phosphorus  Default 26 26662 5299 35633  ko/basin/y
SCENErio ; 26662 gaz 33783  ko/basiny

Difference

Default 722 Scenario




Predicting coastal eutrophication
Ecosystem impacts

e u.m@\
. I1C4E%D is an indicator for monitoring SDG target SDG @ /: "

- Indicate relative dominance between diatoms and 0 Q J
algal species (leads to eutrophic conditions) / l

 Positive ICEP values indicate this potential for
harmful algal blooms or eutrophication.

» Researchers have suggested the following
categorization - gauge level of risk of
eutrophication in coastal waters

« > 5: Highest risk

« 1to 5: High risk

* 1to-1: Medium risk : s »

e -110-5: Low risk o e A ) L

e <-5: Lowest risk ; (i -, .
Image source: https://\vww.laﬂdaﬁm:




Predicting coastal eutrophication
Example of the Ganges Basin; high nutrient loading delivery

e  Index of Coastal Eutrophication Potential
3000000 -+ Ratio between delivery of N, P and Si from

<z | - | watershed
el B * ICEP value: 17.9 (> 5: Highest risk)

500000 +—§

Scenario Default Scenario
Nitrogen Phosphorus

MDIN/DIP MWPN/PP DON/DOP

ICEP categories
Low (« S)

DINDIP PN/PP  DONDOP  Total

Nitrogen Default 1580669 1333239 235236 3149145 kg/basinfy
Scenario 1596201 1333239 235963 3165404 kg/basinfy

Low to medum (5100
Medium o high (0 10 +1)

B High (¢1 10 +5)

Difference 0 0 0 0 % 3
B Extremely High (> +5) . Based on watershed ulits

Phosphorus Default 100280 796315 15981 912577 kag/basinfy
Scenario 100667 796315 15985 912967 kg/basinfy

Default 17.899 Scenario




Figure 7.12 Index of Coastal Eutrophication Potential (ICEP) risk categories for LMEs for a) 2000, b) 2030, and ¢) 2050. Based

Predicting coastal

eutrophication
Global-scale policy considerations

 Future scenarios by large marine
ecosystems based on ICEP values
(TWAP project)

« NOTE: the spatial influences over the
LME is note uniform!
* (maps are illustrative)

 Impacts will be related to coastal
ecosystems in receiving environments
in river discharge areas

* Value: support regional-scale policy to
address land-based pollution




What can we take from this?

» Use tool as a starter for understanding
LBS loading from point and non-point
sources from river basins

 Contribute to work in improving the tool

» Developers collaborating to expand
functionality to allow users to include
local data

 Use in conjunction with local datasets

 Contributions to the SDG target 14.1;
also 6.3 on freshwater quality

 Contribute to the LBSA protocol




Contribution to... (&) ggagﬁl)'gﬁgﬁ

l‘l

» Target 6.3 — good ambient water quality
« Target 14.1 — reduced nutrient pollution in the marine environment




Resources and contact information

Collaborators in GPNM Toolbox development and support

* Albert Bleeker, Albert.Bleeker@pbl.nl; PBL Netherlands Environmental
Assessment Agency

- Sara Walker, SWalker@wri.org; World Resources Institute

« Ramesh Ramachandran, rramesh_au@yahoo.com; National Centre for
Sustainable Coastal Management, India

Global NEWS Model development, nutrient modelling

* Lex Bouwman, Lex.Bouwman@pbl.nl; Arthur Beusen
Arthur.Beusen@pbl.nl; PBL Netherlands Environmental Assessment
Agency

 John Harrison, john_harrison@wsu.edu; Washington State University

Contact at United Nations Environment Programme
 Christopher Cox, christopher.cox@un.org; UN Environment



— For more information
— visit us at

s https://www. unenvironment. org/explore-topics/oceans-seas/what-we-
do/addressing-land-based-pollution -

—

< T —
L ‘:\}_w— S
- ,4..':'

enwronment

Global Programme of Action for the
United Nations Protection of the Marine Environment
Environment Programme from Land-based Activities




