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T aamam ange line does not include management-climate interactions

The land sink was a source in 1987 and 1998 (1997 visible as an emission)
Source: Le Quéré et al. 2012; Global Carbon Project 2012
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Threshold temperature 16°C

We found that the sensitivity of NEE (CO2 flux) to
mean annual temperature breaks down at 16°C,
above which dryness influence overrules
temperature influence.

Where is the 16°C boundary"
Does it shift with warming climate?

Juha- Pekka Tuov nen''-'"7 Riccardo Valentini'!®”-'!"7, Christoph S Vogel'°%-117,
-, - 10y 117 «—umw r O 117 == =7 . 111 1'"1'7 = = =m» m=ET W




Mean annual temperature
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Poleward expansion of HC and 16°C
latitude is coincident

The HC north descending
branch produces dry zone
which shifts poleward.

The poleward expansion with
warming climate has been
observed by many

investigators (Lu etal., 2012;
Evans et al., 2013; Hu and Fu, 2007

The poleward shiftting of
16°C latitudinal belt is Both are associated
coincided with the HC with land warming
poleward expansion.
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Findings and open questions

Global warming extends dryness-control area

Warmer land (>16°C) is drying, carbon sink is weakening
Warmer land (>16°C) and colder land (<16°C) have different
performances to ENSO events

Why is the reaction of warmer-land temperature to ENSO
events one year lagged?

The switch of climate-control of CO2 fluxes induces a positive
feedback to global warming.

Almost a half of land is drying and ability to absorb CO2 from
the atmosphere is weakening, likely accelerating global
warming.

Poleward expansion of HC and 16°C latitude is coincident.
The shifted area is expected to double in 2050, most are OSH
land, cropland and desert, most venerable to climate change.
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