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GUIDING CARBON MITIGATION STRATEGIES ©- uptake and emissions

National scale CO,
uptake/emission estimates
and national carbon reporting
based on atmospheric data
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Carbon\Watch

GUIDING CARBON MITIGATION STRATEGIES
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Annual mean CO, fluxes, Steinkamp et al. (2017)

I

P

(=] o
L |

I I I
5k 5 & & 4
=] =] (=] = (=] ]
L L L L L L

HE NZ Inventory (2019)
—160 4 I Inversion

T T T T
2010 2011 2012 2013
Year

National Inventory vs inversion results
(bottom up) (top down)

N
¢J NIWA



CarbonWatch '

GUIDING CARBON MITIGATION STRATEGIES

kgCD2nv2yF1

— Pilot Study

Tg CO2 yr-1

Annual mean CO, fluxes, Steinkamp et al. (2017)

| mmm NZ Inventory (2019)
4| = Inversion

T
2010

T
2011

Year

T
2012

T
2013

Inversion — 30-60% larger CO, sink

¢

NIWA

Taihoro Nukurangi



Stronger CO, sink

| I e 1550 natt tores

- Pre-1980 planied foresl
Post-1880 forest
- Grassland - with woody biomass
Grassland - high producing
Grassland - low producing
—4 -2 0 2

- Cropland - perannial

Cropland - annual

- ‘Wetland - open water

‘Wetland - vegelated

kg CO2 m-2 yr-1

B oo Annual mean CO, flux with uncertainty (1c0) for NZ regions
B oo o Steinkamp et al. (2017)

Region 2011 2012 2013

NZ Total -132(36) -97(36) -64(40)

North Island 18(28) -40(28) -1(30)

North 5(25) -10(25) 7(25)

South 13(17) -30(17) -8(19)

South Island -149(22) -56(23) -63(28)

East -37(17) 9(18) -10(23)

West -113(17) -65(16) -52(17)

Fiordland -68(13) -22(12) -31(14)
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Talk Overview

* Methodology

* Inversion Setup

e Results

e Carbon exchange for recent years, still a sink?

* |nversion improvements

— Higher model resolution

— Impact of measurements from a new site

Climate, Freshwater & Ocean Science
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How the inversion works
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Methodology - Bayesian approach

* 25 regions -
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The posterior & error covariance matrix
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What do we see from the measurements?
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Methodology

CO, (ppm)

1972 - present

—4 =2 0 2 4
kg CO2 m-2 yr-1

CO, (ppm)

Climate, Freshwater & Ocean Science 340 ]

460 4 —— Measurements
Baseline
440
4204
400
380 o
360
340
320 T T T T T T T T
1981 1986 1991 1996 2001 2006 2011 2016
Year
2008 - present
1981 1986 1991 1996 2001 2006 2011 2016

Year

¢

NIWA

Taihoro Nukurangi



Methodology
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Methodology
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Annual fluxes
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Annual fluxes
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Important model improvement!
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Impact on inversion results,

NZLAM
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Annual fluxes — sink location

Near neutral

Strong sink
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New site, Maunga Kakaramea

Better CO, flux estimates
&
Better understanding of the CO, exchange
between different forest types

North Island
Indigenous & planted, exotic
forests

’Ba ng Head

VS

South Island
Mature, indigenous forests
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What do we expect? Even larger sink?
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Annual fluxes wit
—
2 sites
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Mt CO2 yr-1

Monthly fluxes, CO, variability
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Mt CO2 yr-1

Monthly fluxes, CO, variability
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Mt CO2 yr-1

Monthly fluxes, CO, variability
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Mt CO2 yr-1

Mt CO2 yr-1

Monthly fluxes, CO, variability
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Monthly fluxes, CO, variability, 2018 — 2 sites
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CO, tracer measurements, Fiordland

CO, isotopes (613C and AC) and Carbonyl sulphide (COS) flask measurements in Fiordland
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CarbonWatcthZ) - Future directions

GUIDING CARBON MITIGATION STRATEGIES

(3

R

13 sites in total - GHG measurements + isotopes + COS + flux tower

3 long running sites with continuous measurements
8 new sites with discrete measurements

+ smaller scale studies:

Forests
Grasslands Fiordland
Urban areas
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Summary

* Recent flux NZ picture: 2017-2019 CO, sink still present
* New measurements suggest even larger sink

— Work in progress, sensitivity tests, uncertainty quantification

NZ North Island NZ South Island NZ Total
Regions

Thank you

Beata.Bukosa@niwa.co.nz

More Info: https://www.niwa.co.nz/climate/research-projects/carbon-watch-nz
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Modelled footprints

Baring Head and Lauder Baring Head, Lauder and Maunga Kakaramea
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