System of
Environmental
A A" Economic

“" Accounting

Vleasuring climate regulation services using
ARIES for SEEA Explorer

Alessandra Alfieri and Bram Edens

United Nations Statistics Division




Outline

* Role of SEEA in informing climate policy
* Climate regulation service

* Aries for SEEA

* Briet demonstration

* Interoperability




System of

Environmental-Economic

Context: SEEA and Climate Change

Climate-related uses of the SEEA, include: S

* Informing mitigation strategies by assessing the role of economic activities and \
household consumption in generating emissions by economic sector, the value of » : % /
investments in mitigating technologies, as well as the distribution of carbon credits.

e

* Informing adaptation strategies by tracking expenditures and investments on
adaptation by economic sectors or household and analyzing impacts in terms ot
changes in condition of ecosystems, disasters, and reduced production, for example of
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* Providing a comprehensive overview of how much carbon is stored per ecosystem
type and how this develops over time due to sequestration, deforestation and - ﬁ\
afforestation, as well as harvesting, forest fires etc. -

* Assessing how climate change impacts economic activities and households, through
the effects it has on ecosystems and the services they provide. The accounts can also be
used to assess issues such as land degradation, water shortages and biodiversity.
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Global climate regulation service

* Global climate regulation service in SEEA EA considers two components:

> carbon retention: the ability of ecosystems to retain the stock of carbon —1i.e.,
ecosystems supply a service through the avoided emission of carbon to the
atmosphere

> carbon sequestration: the ability of ecosystems to remove carbon from the
atmosphere

- expected to be stored for long periods of time.
- an appropriate metric is the net ecosystem carbon balance.
* In stable ecosystems, carbon retention will be the primary component while in those

ecosystems where there is clear expansion in the stock of carbon, then carbon
sequestration may be the focus of measurement.

* Requires compilation of a basic carbon stock account.
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Artificial Intelligence for Environment & Sustainability
(ARIES)

* Whatis ARIES?

* ARIES is a modelling technology, rather than a model(s), or specific program/application
* Uses k.Lab software (knowledge)
* Itis an artificial intelligent modeler, based on machine reasoning

Reasoning Decision Multidisciplinary Open data Open-source
algorithms rules semantics & models software

ARIES: Fast, FAIR

multidisciplinary modeling

* It defines a variety of data, models and the relationships between them using consistent and
uniform terms (semantics / ontology).

* ARIES technology uses artificial intelligence to determine the “most appropriate” data and
model for your request (setting a context)

Q SEEA



ARIES for SEEA:
Rapid, standardized environmental-economic accounting

* Global, customizable models UN“ Whowearew  Whereweworky  Whatwedo  Science & Dats
approach enables SEEA EA
compilation anywhere &
improvement with local data
where available e

o Fast & easy to learn UN launches the first artificial

» Automate production of maps intelligence tool for rapid natural_. h
& tabular output capital accounting

Table 1. Occurring ecosystem types (selected level 3 Ecosystem Functional Groups of the IUCN
Global Ecosystem Typology 2.0)

Home / News and Stories / press release

(, k.LAB Contextualization report

Intertidal forest shrubland Coastal saltmarsh reedbed Cropland Urban industrial ecosystem Temperate' [§7 Computed at Mon Jun 22 18:29:14 CEST 2020
. I I r a S r u C u r e O r e Extent at start of 2012 (km?) | 158.25 366.39 16017. 650.13 390.60 1 Introduction

Extent at start of 2014 (km?) 158.25 360.81 15978.72 ;
i P 1.1 Ecosystem Extent
Met change 0.00 -5.59 -39.10 2.45 0 Y
(] stem Extent Account is the first SEEA-EEA account. It defines the spatial extent of each ecosystem type, showing how
4 3 EEAms change over time. Ec tem types are used in all other accounts, so are fundamental to SEEA-EEA.
Ecosystems are defined as units whose functioning is governed by resources, ambient environmental conditions, disturbance regimes, biotic
interactions, and human activity. Ecosystems in this context should not be confused with habitats (provided by ecosystems for particular
species)
A complete list of all the diverse ecosystem types remains a work in progress; IUCN’s Global Ecosystem Typology is the current standard
. . proposed for ecosystemn accounting Beference 1 IUCN's ecosystem typology improves on past ecosystem extent data, which for many past
° Table 2. Occurring ecosystem types (selected level 3 Ecosystem Functional Groups of the IUCN SEEA-EEA applications relied exclusively on land cover data Reference 2
¢ ns), as well as net change between opening and closing values
Global Ecosystem Typology 2.0) e type i accounting period. Each change can be classified Into managed
expansion/regression, natural expansi g pward or downward. Each ecosystem is influenced by different abiotic
and biotic conditions, which int Y services in the formulation of the SEEA-EEA.

Intertidal forest shrubland Coastal saltmarsh reedbed Cropland Urbai
Opening extent (at start of 2012) 158.25 16017.82 650.1 2 Methods

2.1 Ecosystem Extent

Additions to extent Keith et al. Reference 1 recognize 25 Level 2 ecosystems (termed biomes): four marine, three freshwater, seven terrestrial, four subterranean,
y and seven in tran £ < ese z L information is currently
Expansions  0.00 0.00 32 I lacking on how to map the: el ng global data. At the biome level, we similarly lack reliable data to distinguish between
biome types for all but terr i urrently models seven terrestrial biom s well as open water and wetlands. With
additional global data and rules describing how to use spatial data to map the remaining biomes, we will be able to better distinguish
additional biomes, as well as ecosystem functional groups.

Reductions in extent

0.00 0.00

landcover ecosystem_type

° landcover:Forest ecology.incubation Tropica
° Ne ange in extent 0.00 E landcover:Forest I ubation.Temper
- - - landcover:Shrubland X ubation:Shrubla
pPS://Seea.un.org/jcontent/aries-1or-seead ,-
- -

ncubation:Shrubla
landcover.LichenMoss ubation:Shrubla

Closing extent (at start of 2014) 158.25 .8 15578.72

landcover:SparseVegetation X ubation:Shrubla
landcover:Grassland E : ecology.incubation:Savann:



Interfaces for nontechnical & technical users

IE' workspace - im.data.usa/src/data/usa/geography.kim - k.Modeler

File Edit MNavigate Search Project Run Window Help

RSN PR R R AR R Rl B | Quick Access |1 & | ]
ksl k.LAB Navigator =%kl ¥ = B '8 Resource editor @ geography kim ¥ @ hydrology.kim | @ landcoverkim | @ ecology.kim  # climate.kim ~ B /&P kLAB Runtime -0

C 0O ©® 127.0.0.1:8283/modeler/ui/viewer?session=ss4mbt4jg4hgk

ARIES for SEEA Explorer == . : :
The SEEA N ARIES platform. A collaboration between UNSD, UNEP and BC3 ed by k mantic technology. v el :i|r11.ciata.usa [im.data.usa master] ~ namespace data.usa.geography; a . User kbagstad |OggEd in 0
v (@ data.usa.climate . —————————————————
et s@index - S ,
@ S——— E ¢ wrannua _m_axllm.unT_ emperature “model each Local:kbagstad:im.data.usa:census_state_boundaries o SUETLILE s
= > annual_precipitation as policy:State earth:Region; Session events

- - @ data.usa.ecology . By @:3 task [::1 artifact Report level  Info
- == > £ nlcd_tree_canopy 2011 =model Llocal:kbagstad:im.data.usa:ecosheds_dem
Ecosystem type ® as geography:Elevation in m named ecosheds_dem

@ > data.usa. t .
> data.usageography over space (urn="local:kbagstad:im.data.usa:boundary_ecosheds');

Grid size
y o S
274955 (635 x 433) cells » "= state-region-instantiator
& Study setup Cell size » L ecosheds_dem “model Local:kbagstad:im.data.usa:ecosheds_slope

Extent accounts

Extent account: net balance

[ Extent account: additions and reductions
O Ecosystem type: change matrix

O Land account: net balance

O Land account: additions and reductions
Spatial and temporal aggregation
© Key SEEA EA outputs

[J Land cover type

[ Ecosystem type - IUCN GET 2.0 Level 3

R Tables

619.487 x 619.821 m
Temporal transitions

Sat Dec 31 17:00:00 MST 2011
Total area

48,187.364 km2

» L ecosheds_slope
% co_headwaters_blm
% co_headwaters

> f# data.usa.hydrology
» (@ data.usa.landcover
» @ data.usa.soil

! Documentation

- > Resources
B actual_evapotranspiration_brown
(% > blm_co_headwaters_final.shp
(% boundary_conus_land_water

[® boundary_ecosheds

ensus state boundaries

Scenari No scenarios active

Space

No temporal context

as geography:Slope in degree_angle named ecosheds_slopd
over space (urn='local:kbagstad:im.data.usa:boundary_ecosheds');

//model s (service = "http://epqs2.er.usgs.gov/ms/mapserv?MAP=ELEV&")

// named elevation_3dep

/7 as measure geography:Elevation in m

/7 with metadata {dc:originator "3DEP 1/3 arc-second WCS" //ca. 1@ m US DEM
// dc:url "http://ned.usgs.gov/"

/7 im:reliability 9@

/7 im:distribution "public"};

-~observe earth:Region named co_headwaters_blm
=  over space (
e urn= 'local:kbagstad:im.data.usa:blm_co_headwaters_final’,

—_—d Tamnn o1

Knowledge Search = | € Resources

Writable Insert

D e
Report level | Info

exception while checking offline node A
Layer ARIES_usa_rusle_r_factor was n
Layer ARIES__usa_soil_depth_STATSGC

. W
laver €1 clnne was nnt fonnnd in serv
>




Current ARIES for SEEA content: Ecosystem extent
. Methods 2020 2o 00000 bata 000000

Lookup table to model IUCN EFGs, based

Currently maps 29 ecosystem types
(primarily terrestrial & wetland) based on

IJUCN GET 2.0 methods!?.

o ows Next Steps

Expand to more ecosystem types (especially
freshwater/marine), though
conceptual/data challenges remain;
collaborate more closely with IUCN GET
team

on: temperature, landform, elevation,
aridity, land cover?, ca. 1992-2019

Net change, additions & reductions, change
matrix for ecosystems & land cover types




Current ARIES for SEEA content: Ecosystem condition

Drought index, LAI, NDVI, NPP, forest
fragmentation, burned area. Adapted from

Identifies forest ecosystem condition with
6 indicators adapting Santos’ aggregation
methods!: Consulted virtually with J. Maes,
F. Santos and colleagues

o ows Next Steps

Expand to additional ecosystem
types/condition metrics (e.g., collaboration
with South Africa on grassland condition)
Customizable weighting to reflect local ETs’
characteristic

original temporal resolution to yearly values
(e.g., mean, maximum), ca. 2000-2019

Ecosystem variable, indicator, index
accounts for user-selected indicators




Current ARIES for SEEA content: Ecosystem services

supply & use tables

Ecosystem Services and Accounts:

Crop provisioning (ecosystem contribution)
. Crop pollination (insect pollinators contribution)

. Global climate regulation services (carbon storage)

Soil erosion control services (physical only)

Nature-based tourism (non-domestic)

Physical

Monetary




Current ARIES for SEEA content: Global climate regulation
. Methods =~ o @020 Data 00

Land cover, ecofloristic region (FAO
classification), continent, presence of
frontier forests (proxy for forest

Tier 1 IPCC approach: Aboveground &
belowground vegetation carbon storage

quantified using a multilayer lookup table?. degradation), recent occurrence of fires,

soil carbon storage.

Next Steps

Estimated carbon stored in aboveground &
belowground vegetation, plus the upper 2

m of soil. Results priced using Social Cost of
Carbon (SCC).

Incorporate newer & more regional carbon
storage estimates, as well as models more
sophisticated than lookup tables.




ARIES for SEEA: Audiences

1. Countries with very limited data & experience (create accounts using
common global data)

2. Countries with national data wanting to customize accounts (create
accounts using national data & models)

3. Countries with sophisticated modeling capacity (contribute their
data & models to global SEEA EA community)

Current focus has been on group 1; increasing focus on groups 2 & 3 in
near future.



Results: demonstration

* Kyrgystan: carbon storage
> Disaggregation by IUCN EFGs
> Time series: 2012-2014

* Allows to compute both components of global climate regulation service:
> Sequestration (net balance)

> Retention (for opening and closing stocks)
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= Q T © © £ % * = S @ @ - e
S 9 3 5 5 S @ s s S S g 5 & S 8 5
< @) ) Q Q < L ~ ~ Qc @] %) Q ~ @) @] ~
Quantity at start of 2012 (tons C storage) 1747 11 55 453 2299 39 1 54 301 1190 3 122 264 32 66 6636
Quantity at start of 2014 (tons C storage) 1738 11 56 457 2311 39 1 54 299 1183 3 122 263 31 66 6635
- =9 1 0 4 12 0 0 0 =2 -6 0 0 1 0 0 1
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The importance of interoperability

* Interoperable data:
> Interoperable is broader than mere open (downloadable) data.
> The idea is to share the data through APIs using SDMX etc.

> Global data can be complemented by reviewed national data sets, all interconnected
through common classifications and definitions (semantics/ontology)

* Data storage:

> Ecosystem accounting requires large data sets which are costly to store -> better have one
custodian that shares the data, that updates when new data are available.

* Interoperable models:
> In ES modelling many platform and models exist.

> Interoperable allows re-using each other model(s) components; coetficients etc. -> re-use of
scientific knowledge.

Q SEEA
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SEEA Interoperability strategy

1.  Current state of interoperability & vision for the i?\ImINTEROPER ABILITY
future STRATEGY FOR THE

2. Roles & responsibilities (data providers, gEEé(; Egg(E)ItjANT'll‘ﬁ)\]%OF
modelers, institutions incl. NSOs)

3. Implementing the strategy (pilot testing, V.3
engaging key stakeholders, governance, | 3 s PO

training/capacity building) i oy
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https://seea.un.org/sites/seea.un.org/files/interoperability strategy draft.pdf
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THANK YOU

seea@un.org // https://seea.un.org/
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