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> Ecometrica

\ is an end-to-end environmental software-as-a-

service (SaaS) provider that is recognized as one of

businesses and governments identify risks and

the world’s top Sustainability brands.
° We have unrivalled experience in helping

‘ opportunities by combining satellite earth
\ .\ observation data with local information and

business intelligence on the award-winning
Ecometrica Platform.

Ecometrica brings together recognized experts in ‘

environmental and sustainability accounting, and

our software supports all
planning, operations and

Our data and software services are available
worldwide through our offices in London, Boston,

Edinburgh and Montreal.

- ‘
aspects of sustainability
reporting.
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Benefits of SaaS
Waterfoot Printing
Land Use and Land Use Change (LULUC)

Soil Moisture Change
Water Risk and Drought Vulnerability
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WM SaaS

* No tedious spreadsheet calculations

* Increased accuracy

e Accessibility

* Cloud based - No software installation
 Automatic updates on a timely basis

* |ncreased data analysis and results

* No maintenance cost

 No capital expenses
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Water footprinting
Methodology

The Water Footprint Assessment Manual (Hoekstra AY., et al. 2011)
Grey Water Footprint Accounting (Franke N.A., et al. 2013)

GREEN WATER

BLUE WATER

-
S
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GROUNDWATIEI TARLK

What is a water footprint?

The water footprint measures the amount of
water used to produce each of the goods and
services we use. It can be measured for a single
process, such as growing rice, for a product, such
as a pair of jeans, for the fuel we put in our car, or
for an entire multi-national company. The water
footprint can also tell us how much water is being
consumed by a particular country — or globally — in
a specific river basin or from an aquifer.

Source: http://waterfootprint.org
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Water footprinting
Calculations

= GreenWaterEvaporation + Green Waterlncorporation

P?’ﬂc,g?‘feﬂ
[volume/time]
CWUg."L’(’”
WF o geen = ———= [volume/mass]
s - Y
lgp
cwu,,, =10x Y ET,,,  [volume/area]
d=1
WP:D b = BlueWaterEvaporation + BlueWaterIncorporation +
LostReturnflow [volume/time]
CWU
WF e e = e [volume/mass]

Igp
CWU,,. =10xY ET,,.  [volume/area] .
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Green and Blue water footprint

Green and Blue water consumption are mapped based on the available
climate and rainfall models as well as models determining the required

amount of water to grow a certain crop.
* Modelling Evapotranspiration (ET) (ET = WFGreen)

* Evaluate model at regional & global scales
Data sets used: FLUXNET-MTE, GLEAM, MODIS

* Precipitation maps
*  WFsiue = ETmax yield— Precipitation
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Water footprinting

Calculations
L .
WE oo rer = [volume/time]
. Crax ~ Char
WF o rer = (X AR)) (Cos = 1) [volume/mass]
’ Y
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Grey water factors

@ ecometrica

Category Factor Pesticide Metal MNitrogen Phosphorus Data collection
Contaminant factor
K oo (Lkg) W Uszer/Database
Contaminant factor
Chemical properties Ko (L) v User/Database
FPersistence half
time (leaching) W Uszer/Database
FPersistence half
tirme {run-off) W User/Database
Atmospheric N-deposifion W Mapping
Texture leaching W v W Mapping
Texture run-off W W W Mapping
Erosion potential W W Mapping
Notural drainage
Environ | Soif |"|'E|:I'L'-|".II:|".I§I_.P W Mapping
a mental Notural drainage _
Ffactors _rrun—crj'jﬂl' W Mapping
Organic Maotter
content W Mapping
P-content W Mapping
climate .RFI'I:l".I.l'l".Ii'Er'.ISI:t}-' W W Mapp?ng
Precipitation {mm) W W Mapping
fAdonagement
practice W v v User
Artificial drainage
(run-aff} W Mapping
Agricultural practice Application rate
(kgs/hal W W User
Flant uptake (crop
wigld ) W W User
N-fixation (kg/hal W User
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Grey water footprint

Grey water consumption is calculated based on mapped
and submitted impact factors and the Grey Water Model
by Franke et al. (2013)

* GWEF= (a*Appl)/(CmaX'Cnat)
a — Grey water factors weighted intensity
. Appl Application of chemical — user
* Cmax — Maximal contamination — maps
e cna— Natural contamination — maps

Grey water is the amount of water necessary to assimilate
contaminated water (A.Y. Hoekstra, 2012)
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Gottingen area - Germany %

f - Results  Description  Details x
Einbeck Y

Query results for Germany Demo &

e ~ Grey Water Footprint
Nartheim

6 Total Grey Water Footprint (L)
32978.0
Breakdown of the Grey Water Footprint:

Pesticide GWF Nitrogen GWF Phosphorus GWF
6 286613 6 ‘ 2173

@

Warburg . B | 3o Fertiliser GWF:

CuGWF PbGWF Mn GWF
26500 L 139.4

“w

~ Green Water Footprint - Winter Wheat

é

The Green Water Footprint is the consumed rainfall required for agriculture (here for growing winter wheat).

The green component of crop water use was simulated by a crop model (ACM-GPP-ET modei**) for Europe at 0.5 degrees resolution. The actual evapotranspiration (ET), which is the
sum of the water evaporated from the soil or crop surface and transpired from crops (i.e. the water required for crop growth), was measured for each month over Europe for winter wheat.
Finally this Green Water Footprint dataset (m3.tonne-1) was calculated as actual ET (in m3.ha-1) divided by the crop yield (fonne ha-1).

This Green Water Footprint data was one of the products developed by the University of Edinburgh as part of the Global Water Footprint pilot study funded by the Datalab, in parinership
with Ecometrica

=ACMET-GPP-ET model: Aggregated Canopy Model-Gross Primary Productivity-Evapotranspiration version 1

~ Blue Water Footprint - Winter Wheat

Schwalmsta i 6 -0.5 m3.tonne-1

The Blue Water Footprint corresponds to the surface and groundwater sources used for irrigation for agriculture (here for growing winter wheat)

Water deficits in crop production are usually solved by increasing irrigation (i.e. adding Blue Water). On global scales, green water use is ~4 to 5 times greater than biue water use. The

wd N blue component of crop water use was simulated by a crop model (ACM-GPP-ET model*™*) for Europe at 0.5 degrees resolution. The actual evapotranspiration (ET), which is the sum of
¢ % £ : the water evaporated from the soil or crop surface and transpired from crops (i.e. the water required for crop growth), was measured for each month over Europe for winter wheat. This

£ Biue Water Footprint dataset was calculated by subfracting the actual ET (which is limited by the amount of available water) from the potential ET (maximum ET if there is no water

- limitation).

T Astelds
. ‘

Sgherisitien This Biue Water Footprint data was one of the product developed by the University of Edinburgh as part of the Global Water Footprint pilot study funded by the DataLab, in partnership
with Ecometrica

Hiinfeld

*ACMET-GPP-ET model: Aggregated Canopy Model-Gross Primary Productivity-Evapotranspiration version 1
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Calculating emissions

3 ey
@ Intergovernmental Panel on Climate Change @

2006 TPCC Guidelines for
National Greenhouse Gas Inventories

Volume 4

Agriculture, Forestry
and Other Land Use

Edited by Simon Eggleston, Leandro Buendia,
Kyoko Miwa, Todd Ngara and Kiyoto Tanabe

from Land Use and Land
Use Change (LULUC)

Why calculate emissions from land use and land use change?

- Reporting requirement for countries obligated to submit a National
Greenhouse Gas Inventory (Annex | party to the UNFCCC)

- LCA of land-based products (e.g. biofuels, crops, meat)

- Understand impact of deforestation and other primary vegetation loss

4 \
\‘?(C: Q\e, United Nations
\{\ 1}/ Climate Change




Current calculation method

 Guidance, methods, calculation steps and default emission factors provided in Volume
4 (AFOLU) of the IPCC guidelines

e Considers (i) changes in carbon stock in biomass, dead wood, litter and soils
(ii) GHG emissions due to land management activities (fire, fertiliser, livestock, flooding)

* Requires background reading and understanding, multiple worksheets and complicated
calculation steps

e Specific emission factors may need time consuming research

EQUATION 2.8
ANNUAL CHANGE IN CARBON STOCKS IN BIOMASS
IN LAND REMAINING IN THE SAME LAND-USE CATEGORY (STOCK-DIFFERENCE METHOD)

-/ " a» [ ]

(€, -¢,) A
AC B = —_— (a) Sector | Agriculture, Forestry and Other Land Use
(f'\ = fl ) Category | Forest Land Remaining Forest Land: Annual increase in carbon stocks in biomass (includes above-ground and below-ground biomass)
Category code | 3B1a
where Sheet | 1074
Equation | Equation22 | Equation 2.9 Equation 2.10 Equation 2.9
C = z {_.1’ - V - BCEF L] (1 -+ R s ) L ] CF 2 } (b) Area of Forest Land Average annual Ratio of below- Average annual | Carbon fraction | Annual increase in
£ «J LJ St 1.J 1.J PR P Remaining Forest above-ground ground biomass to | biomass growth | of dry matter biomass carbon
.7 - = aory Land biomass growth above-ground above- and stocks due to
ies biomass below-ground biomass growth
for reportin (tonnes dm [tonnes bg dm (tonne (tonnes dm [tonnes C -1
= Land use \ yep:r ? (ha)A . ha” yr') ag dm)] ha' yr'') (tonne dm)™] (tonnes C yr™)
TABLE 4.13 BASIC WOOD DENSITY (D) OF TROPICAL TREE| [ TABLE 4.13 BASIC WOOD DENSITY (D) OF TROPICAL TREE '"’“j's":"" "””“.gg N;':x;“’ﬂgfgf;’ Tables zero (0) o Grota = GW * 05o0r ACs=A*Grora *
SPECIES (OVEN-DRY TONNES (MOISTAL)) SPECIES (OVEN-DRY TONNES (MOISTAL)) s Solces 49,4.10and 4.12 Table 4.4 (1+R) Table 4.3 CF
1 =Baker et al., 2004b; 2 = Barbosa and Feamside, 2004; 1 =Baker er al., 2004b; 2 = Barbosa and Feamside, 2004; A = R Grota CF ACa
3 =CTFT. 1989; 4 = Feamside, 1997; 5 = Reyes et al., 1992 3 =CTFT. 1989:; 4 = Feamnside, 1997; 5 =Reyes et al., 1992
Species Density  Conti eference Species Density  Conti Reference @
i ifoli 5 5 1 5 1d m
Adina cordifolia 0.58-0.59 Asia 5 Aspidosperma 067 Kadsias 1 FL FL (b)
Aegle marmelo 0.73 Asia 5 macrocarpon
Afzelia bipidensis 0.67-0.79 | Afnca 3 Aspidosperma . (c)
Agathis 5p. 044 Asia 5 obscurinervium 986 Amerfcas 4
Aglaia llanosiana 0.89 Asia 5 A gracile 073 |Amencas 4 ol
Agonandra brasiliensis 0.74 [Americas 4 Astronium graveolens 0.75 Amenicas 4
Auidia ochroleuca 0.78 Afnica 5 A lecointei 0.73 Americas 3
Al longiflorum 0.65 Asia 5 A ium ulei 0.71 Americas 4
Albizia sp. 0.52 Americas 5 Astronium urundeuva 121 Americas 4
Albizzia amara 0.70 Asia 35 Aucoumea klai 0.31-048 | Afnica 3
Albizzia falcataria 025 Asia 5 Autranella c 1 0.78 Africa 5
Alcornea sp. 0.34 Amernicas 5 Azadirachta sp. 052 Asia 5
Aldina heterophylla 0.73 Americas 4 Bagassa i 0.69 Amencas 4
Aleurites trisperma 043 Asia 5 Baillonella toxisperma 0.70 Afnica 3
Alexa grandiflora 0.59 Americas 4 Balanites aegyptiaca 0.63 Africa 5
Alexa imperatricis 0.52 Americas 4 Balanocarpus sp. 0.76 Asia 5
Allophyllus africanus 0.45 Africa 5 Banara 0.61 Americas 5

i



LULUC Analysis Steps on the =~ ®ecometricz
Ecometrica Platform

Step 1: Add a ‘test’ area with available sequential land use maps to the Ecometrica platform
(Marques de Comillas, Chiapas, Mexico)

Step 2: Perform additional analysis to re-classify original datasets into the 6 IPCC categories
(Forest Land, Cropland, Grassland, Wetlands, Settlements, Other Land)

Step 3: Determine the areas of land covered by each category, and land areas converted from one
category to another between two periods

Step 4: Input the area data to the calculation steps

Step 5: Select appropriate activities which will automatically select the proper emissions factors
(IPCC defaults and regionally specific factors)

Step 6: Calculate emissions automatically on the platform according to the IPCC Volume 4 (AFOLU)

Step 7: Display results on the Ecometrica platform
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LULUC questions and activities

LULUC Test

@ ecometrica
2015 - Marques de Comillas

Cropland remaining cropland v

Select the IPCC land conversion category

Mineral soil carbon stock (reportingyear) « - m
Cropland remaining cropland 4/4
Please select the soil type. land use and tillage regime from the drop down list and enter the area of lznd in this category during the reporting year.

Forest land remaining forestland 2/2

Land converted to cropland 0/1

Mineral soil carbon stock (inital/reference year)

Please select the soil type, land use and tillage regime from the drop down list and enter the area of Iznd in this category during the initial/reference
year.

Questions relating to
. Above ground biomass - carbon loss due to wood removal (= - |EIEEECE
relevant changes in
Please select the type of Iand use from the drop down list and enter the area of land that falis within this ca

Above ground biomass - carbon loss due to harvesting = m
carbon stock for that
Catego ry a re a d d e d £ Wood removal from humid 678  Cubic Metre Jan1,2015- Dec 31,2015

tropical natural forest

(551 120m9

Please select the type of forest from the drop down list and enter the area that has been harvested during {

Above ground biomass - carbon sequestration from growth m

22 S
Please select the type of land use from the drop down list and enter the area of land that falls within this ca Activity
use (during the reporting year) compared to the initial land use of the reference year.

Wood removal from humid tropical natural forest (g.5.< 10m3) v

e

Wood removal from humid tropical natural forest (g.5.21-40m3)

Wood removal from humid tropical natural forest (g.5.41-60m3)

M u Iti p | e O pt i O n S la Ctivitie SI ava i Ia b I e Wood removal from humid tropical natural forest (g.5.61-80m3)

. . . . Wood removal from humid tropical natural forest (g.5.81-120m3)
u n d e r e a C h q u eSt I O n ) e a C h a Ct IVIty | I n kS to Wood removal from humid tropical natural forest (g.5.120-200m3)
a geog ra p h i Ca I Iy re I eva nt e m iss i O n fa Cto r Wood removal from humid tropical natural forest (g.5.>200m3)




Marques de Comillas

Results Description Details

Land Use Change Area [ha]

117
(66 | ini land
X (cropland remaining cropland) 928744865
‘ {Voﬁx @ W (wetland remaining wetland) 1979.858618
las Américas
7 (o ti
M M;?:‘;Zn';:z . GG (grassland remaining grassland) 7 177.266342
W2
{,v_ﬂ? @  SS (settlements raiming settiements) 2226.783238
L Varemos
\l7D
C (:“4 LN (land converted to forest: cropland to natural veg.) 1233.368263

~ JZdmora

Pico de Oro

LC (land converted to cropland: grassland to cropland) 1608.844267

LG (land converted to grassland: cropland to grassland) 2 591.802242
@ NN (remaining natural veg.) 8 275.669595

LC (land converted to cropland: natural veg. to 1 070.378493

cropland)
Tierra Blanca
Flor de Catao 2
o Baticias 1283 . LW (land converted to wetland: cropland to wetland) 210.115981
—_NuevoOrizaba € | LG (land converted to grassland: natural veg. to

548.225640
grassland)




Forest land remaining forest land » Above ground biomass - carbon loss due to wood removal

Assessment Results . 2015 assessment » Resuits » LULUC Test Re S u I t S

AnswerDate  Scope  Activity Value  Frequency Location
“ms Scope1 id tropi 120m3;  678m3 Chiapas
Ak GHG -  Sustsinability -  Trends & Targets Downloads & Data
Coefficient Value Unit Uncertainty
:;*:x.t:wmmﬁ@mm T - Carbon sequestered : 439,146 tCOe Carbon lost: 972,035 tCOe
= 2 e Net overall carbon stock change: -532,889 tCOpe
Fifth, i 1 2391 0
Total Emissions {=a) >R 4 J ,, ! PRl 4 f;‘;&‘;‘;‘!’:\f’_’. 5

Forest land remaining forest land » Above ground biomass - carbon sequestration from growth (forest

land)
AnswerDate  Scope  Activity Value Frequency Location
nms Scopel  Tropical moist deciduous forest inatural) 4535ha NowExtrapolated Chizpzs
o
DataValue 452 ha 5%
increase derived from IPCC 2006 &FCPF 2016
Locations: Mexico
Factor Dates: From Jan. 1,200
Total 47229800 ¥2COy 2502%
‘GWP Source Gowe O 10O
Fifth i 1 47250 47350

Calculations happen automatically

Summary by Question Group Summary by Scope

Carbon sequestration, loss = s [ -

and net change shown for all et I - - —-—
categories s

forast L.

o £0000 100000 150000 200000 250... o 100000 200000 200000 400000 500000
tCOza tCOza
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Soil Moisture (10 m

solution)



https://soil-moisture.rothamsted-ac.ourecosystem.com/interface/

Market-Drayton

Eccleshall

Newport

Precipitation Projections

England Demo

Results

Results Description Details x

~ Projected Percent Change in Monthly Precipitation

The following graphs present the percent change in precipitation for 2050 (average of 2021-2040) and 2070 (average of 2061-2080) with reference to
the baseline period 1960-1990 under two representative concentration pathways (RCPs)

RCP4.5 is an intermediate-emissions scenario, consistent with a future with relatively ambitious emissions reductions and GHG emissions increasing
slightly before starting to decline around 2040

RCP8.5 is the high-emissions scenario, consistent with a future with no policy changes to reduce emissions, and characterized by increasing GHG
emissions that lead to high atmospheric GHG concentrations. It is also known as a Business-As-Usual Scenario

Projected Change in Monthly Precipitation for 2041-2060 compared to the reference period (1960-1990)
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Month

RCP45 -+ RCP8S

Projected Change in Monthly Precipitation for 2061-2080 compared to the reference period (1960-1990)

in Precipitation [%]
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Month

RCP45 -+ RCP8S
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Questions
bertil.abbing@ecometrica.com

About us

www.ecometrica.com

Innovate UK

About our partners
www.ed.ac.uk/geosciences
www.le.ac.uk/
www.thedatalab.com
www.rothamsted.ac.uk
www.ukri.org/
www.nceo.ac.uk/
www.carbomap.xyz

www.gov.uk/government/organisations/uk-
space-agency UK SPACE

AGENCY

NIVERSITY OF
EICESTER

£ THE
(¥) DATALAB

> Earth Observation

( &% ) National Centre for
]“ \corbomop @ izt

WWW.envsys.co.uk

ROTHAMSTE \) Environment
RESEARCH ( Qs YSTEMS
evidence an Insig
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