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Integrate research components from WP1 to WP4 to probe elements of future
operational system:
(synthesis: The combination of components or elements to form a connected whole)

Find synergies between different types of observations/models/DA approaches

Design the components for a future prototype based on user requirements on the
estimation of emissions and their trends at the relevant spatial and temporal scales

CO, HUMAN EMISSIONS



WP1 WP3 WP4

WP5 Organigram

CarbonTracker

CCFFDAS

YVAR

DATA
ASSIMILATION
SYSTEMS

T5.3 Lead: Wageningen

STILT SRR

SATELLITE RADIATIVE TRANSFER WP1

WP1
OBSERVATIONS UNCERTAINTIES TRANSPORT WP2

WP3 RTA

WP4 IN SITU CO,FLUXES wes

PROTOTYPE
INTEGRATED SYSTEM
HUMAN CO:2 EMISSION
MONITORING

T5.5 Lead: ECMWF

CO, HUMAN EMISSIONS WP1 WP2 WP3 WP4



High level requirements for prototype from Task Forces

km & daily scales

1.Detection of emitting hot spots such as
megacities or power plants.

=
- 2.Monitoring the hot spot emissions to assess 5
co : emission reductions/increase of the activities. g
N - :
-
. . . . 025
. 3.Assessing emission changes against local 8
= g

reduction targets to monitor impacts of the NDCs.

4.Assessing the national emissions and changes
In 5-year time steps to estimate the global stock take.
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A multi-scale approach: overview
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Data assimilation window

A multi-scale approach with 4 sub-systems:

Temporal scales
year Local scale (<10-1000 m)
Urban/ecosystem scale (1-40 km)
month National/ecoregion scale (20-4000 km)
Global scale
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Outline of synthesis report T5.1.: Earth Observations

Satellite CO, retrievals
(WP1,WP3)

Satellite retrievals of co-located species
(WP3)

In situ observations of additional trace species
of fossil CO, (WP3, WP4)

Observations of the weather and surface

Meteorological

PR IR =

(WP1, WP3, WP4) P Tont ST b
ver I fl C ati ono b S ervati ons WMO Integrated Global Observing System (WIGOS)
(WP]. ,WP3 ,WP4) (Graphic: WMO)
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Outline of synthesis report T5.2: Prior information and models

Task leader: Anna Agusti-Panareda (ECMWF) 0150405 06 UTC

-

1. Multi-scale transport models Eggg
(WP2, WP4) o3

2. Anthropogenic emission inventories and 202
FF emission models O U U A 4010
(WP2,WP3) e ' 196

3. Biogenic flux models and data-based products 3940
(WP2, WP3) 392

4. Atmospheric chemistry modelling requirements 390.0
(WP2, WP3)

CO, forecast with Integrated Forecasting System (IFS)
(Graphic: Anna Agusti-Panareda, ECMWF)
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Outline of synthesis report T5.3: Data assimilation methodology

Task leader : Wouter Peters/Maarten Krol (Wageningen University)

TA Background forecast

1. Methodology: Ensemble/4DVar/hybrid (WP1) ey
2. Window length requirements (WP1, WP3, WP4) T ,O;bfif_fi‘:i’;‘_f t" Forecast
3. Coupled data assimilation (WP1) Ana.,;siTZ ;na]y;is Analys.i;.:A;aSIVSis.Ana.l;SisE
4. State vector: model parameter and flux estimation
(WP1, WP3,WP4) G6UTC  T2UTC_ 18UTC 00UTC 06 UTC : ZuTC

24-hour assimilation window

Schematic form of the ERA-CLIM data assimilation
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Outline of synthesis report T5.4: Uncertainty representation

A A

1. Component uncertainties (WP2, WP3, WP4)
2. Methodologies for uncertainty estimation (WP1,WP3,WP4)
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*  Reconciliation of top-down and bottom up
OSSEs and QND studies

L4
Initial condition Forecast time Forecast

An ensemble of forecasts produces a range of possible
scenarios. The distribution of the ensemble members gives

‘ AsseSS me nt Of error p ro pag atl on an indication of the likelihood of occurrence of those scenarios.
. . From Sarah-Jane Lock (Graphic: ECMWF)
3. Requirements on the MVS capacity (WP1, WP3, WP4)

* Robust uncertainty estimation to capture all sources of uncertainty

- Evaluation of posterior fluxes against independent data and diagnostics/metrics
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Outline of synthesis report T5.5:

1. Blueprint of a multi-scale system

a. Local

0. Urban

c. National
d. Global

2. Recommendations for system configuration
a. Operational readiness

0. Reliability/robustness, computational cost/efficiency

c. Potential and further research
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fooe s r'u EET I’m 4

from report by CO, monitoring Task Force — sub-task B
(Graphic: European Commission)
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Living document to integrate recommendations across WPs

* Open to all CHE partners (via confluence website or email)
« Updated during preparation of quarterly progress reports by WP5 task leaders
« To be included in next Quarterly Management Report to communicate progress to EC

1. Identify CHE research activities relevant for each WP5 task

Activity | Recommendations | Application | WP5
2. Link activities across WPs to prototype report contribution

* SMARTCARB
* PMIF

* ATMOS

* CCFFDAS

3. Provide concrete recommendations on options available for prototype

Building block m Operational readiness | Gaps, risks, uncertainties
required



Planning and timeline for 2019

i ; ivi i Living document in
E/VE Living document in Living document in
CHE/VERIFY QMR and CHE QMR and CHE QMR and CHE
Assembly confluence confluence confluence
12-14 Mar 3-7 Jun Sep

-mmmmmmmmmmmm,

INPUT FROM
ALL PARTNE

INPUT FROM EXPERTS
TO BE APPROACHED-BY

Skeleton of Draft of Preliminary
deliverables deliverables reports

FEEDBACK FROM
ALL PARTNERS
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