Estimating and predicting global ocean and terrestrial carbon uptakes 1n a decadal time scale
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Methods

Results: Assimilation (continued)
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BO'N BT eadlE o T o o Assimilation method: Incremental Analysis Update (Bloom et al., 1996) Figure: (left) Correlation and (right) error of air—sea flux to obs. as a function of lead time.
. o Ocean: monthly tempera.ture & salinity (Ishii and Kimoto, 2009). o Higher correlation and lower error for lead time of 1—6 yrs
° AEmosphere. 6 hourly wind & temperature (JRA55, Kobayashi et al., 2015) o This indicates the effectiveness of initialization.
@ For reference, we use
o Observation based SOM-FFN (air—sea flux; Landschiitzer et al., 2014)
- o Global carbon budget (GCB) (air—land flux; Friedlingstein et al., 2019)
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Results: Assimilation
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Figure: Variation pattern of air—sea CO, flux derived from observation-based 5 0 60°E 120°E 180" 120'W 60'W O
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o Air-sea and air—land carbon flux 1s affected by multiple N ACC ACCrinpcast ~ ACChst

Figure: Correlation map of air—sea CO2  Figure: Difference in correlation
flux between hindcast (l.t. 2yrs) and obs. coefficient between hindcast (1.t. 2yrs) vs

obs. and historical vs obs.

internal climate variabilities.

@ In order to predict the carbon cycle on a scale of several years to

a decade, the phase of 1nterpa1 ?hmate Van,al?l,ht},/ n .the model 1980, e Time[yz(:r(i =010 e _OgrosZOCOrr?'S " @ The effect of initialization 1s seen on a global scale. (red color 1n right fig.)
needs to be adjusted to reality (i.e., model initialization). Figure: Correlation map of air-sea CO, @ Especially noticeable in the equatorial Pacific.

Figure: Globally integrated air—sea CO, flux. Data , . . . . .
are detrended and upward positive. Shading flux between the observation and the e For model comparison, see Ilyina et al. including Mi. Watanabe (GRL,

lin%ited.. Dat?l ass.imilation may be a usetul technique for represents ensemble spread (1 s.d.). assimilation run. 2020, doi:10.1029/2020GL090695)
estimating historical fluxes using models. :

@ The number of obs. on air—sea and air—land CO» fluxes are




