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Understanding which region primarily dictates the global interannual _ _ Table 1. Explanation of four different regional definitions used in analysis.
variation (IAV) of terrestrial carbon flux s critically important in our Do drylands or tropical forests contribute Regional  Region Criteria
understanding of climate change. However, the current literature disagrees : . : Definition
as to which global region is primarily dictating the observed IAV. The more to th e interannu a‘l variation in Koppen Drylands = Kbppen regions: Dry Summer Savanna, Dry Winter Savanna, Hot
disagreement is whether regions classified as tropical forests, or regions terrestrial carbon flux? Semi-Arid, Cold Semi-Arid, Hot Desert, and Cold Desert’
classified as drylands / semi-arid, are the greatest contributor to IAV. We Wh " : fl d : I d f t = Removing land > 90% Bare
assessed the importance of four different reglc?nal cI§SS|flcat|on schemes al Inrfiuence do reg 10Na ernitons Tropical = Képpen regions: Rainforest and Monsoon?
across 18 process-based land surface models simulating carbon fluxes from have? Aridity Index Drylands = Regions with aridity index (Al) within 0 < Al < 0.65
1970 to 2021, by calculating an IAV contribution score. We found across = At or below 55°N
most models and definitions that drylands provided a greater contribution I 2 e S u t S = Removal of Antarctica
to interannual variability than tropical forests. However, different regional = Priority forfeited to tropical regions where overlap
definitions did lead to different IAV contribution scores. Additionally, when 1091 Drylands Tropical = Koppen regions: Rainforest and Monsoon’
looking at a sub-regional scale, there is mixed results in which sub-region Tropical MODIS il Drylands = MODIS type Il savanna and shrub lands < 45°N#
provides the greatest IAV contribution. Our findings demonstrate that w0l Q Tropical = MODIS type lll forest class where grid cells have a mean monthly
regional boundary definitions can influence which region provides a temperature that never falls below 18°C from 1940 — 2024*
grea’Fer AV contrlbutlop, ar?d that drylands are ’.ch.e.reglon which typically 2 3 g Combined Drylands = Combination of K6ppen, Aridity Index, and MODIS Ill definition
provide a greater contribution regardless of definition. E 60+ « Priority forfeited to tropical regions

-

'E o Tropical = Koppen regions: Rainforest and Monsoon®
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Background
> ACKY . = Results
" Terrestrial ecosystems are the largest sink for global
airborne carbon emissions.! 201 % % % = All models had higher IAV contribution from drylands using the

= Terrestrial ecosystems display interannual variation (IAV) of Koppen and Combi.ned definition. - |
carbon fluxes, with some years providing a net uptake of Koppen Aridity Index MOBIS i CombBined = One model had a higher IAV contribution from tropical forests

carbon, and other years resulting in a net efflux of carbon Regional Definition using the Aridity Index definition, with all others having drylands.

= Two models had a higher AV contribution from tropical forests
using the MODIS 1l definition, with all others having drylands.

= 11 models had Evergreen Broadleaf (tropical forest) as the

o
o
dominant 1AV sub-region, six models had Grasslands, and one
% % had Savanna.
: I Conclusions

definitions.??>
Most models showed drylands contributing more to the IAV in
M et h O d S terrestrial carbon fluxes than tropical forests, regardless of which
| definition system was used.
- Regions WErE representEd at 0.5 latitude and Iongitude scale. B Cropland Open Shrubland Woody Savanna Savanna Grassland  Evergreen Broadleaf " When IOOking at a SUb'regiOnal comparison it is unclear which sub-
" Four different regional definitions were used (Table 1). _ _ -and ClassHicatlon — region is the most responsible for contributing to the IAV in terrestrial
= Sub-regional analysis used MODIS type | land classification.* F'i‘i;esz:bzzzzlf:;;’Z;ﬁf;?:ﬂzgzlzu;:f‘g:::::‘ Ig‘\:;:nn::bl::'og s::rr: S;;)r e carbon fluxes
= The calculation of IAV contributions was adapted from Eom <on of regional IAV contribution scores. B) Com afsgz oqf sub-regional IAv ™ Definitions have some impact on which region is contributing more to
pParison ot regiona CO U P g

Ahlstrom et al.” contribution scores. AV, but overall, drylands are the dominant region.
" The 18 models used: CLM5, ORCHIDEE, YIBS, IBIS, CABLE-POP, References
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into the atmosphere.?
" Existing analyses of which region primarily dictates the 1
interannual variation in carbon flux provide a conflicting
account, with some pointing to drylands and others to
tropical forests.?3
" Different analyses have utilized differing regional
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