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ENSO impacts Atmospheric CO, Fluctuations

® Variations in atmospheric CO,

growth rate are related to ENSO
If El N1ino 1s causing these large
CO, growth rates, what 1s the

driving mechanisms?
ENSO drives changes 1n global
climate
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ENSO impacts Carbon Cycle Interannual Variability

e Terrestrial
photosynthesis is the
single largest exchange
of carbon between the
atmosphere and another
reservoir

e ENSO is important for
understanding
interannual variability
in the carbon cycle
which has implications
for atmospheric CO,
growth rate

GPP
~ 120 GtC yr'!

Respiration Decomposition Disturbance
- -1 - 1
~ 60 GiC yr! ~ 50 GtC yr ~9 GtC yr
Short-Term Medium-Term Long-Term
C Uptake C Uptake C Uptake
NPP NEP NBP
~ 60 GtC yr! ~ 10 GtC yr! =~ ¥1 GtC yr!

Steffen et al., 1998
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(1) How do CMIP6 Earth System Models
represent interannual variability in
terrestrial productivity associated with
ENSO teleconnections?

(2) What climate variables drive changes
in terrestrial productivity associated
with ENSO teleconnections?

(3) Are differences between models |
attributable to the dynamics or the land
model response?
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Regression Nino3.4 Index with GPP Anomalies, CESM2, 1950-2014
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Regression Nino3.4 Index with GPP Anomalies, CMIP6 Ensemble
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Regression Nino3.4 Index with GPP Anomalies, CMIP6 Ensemble
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Regression Nino3.4 Index with GPP Anomalies, CMIP6 Ensemble
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Regression Nino3.4 Index with GPP Anomalies, CMIP6 Ensemble
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Ensemble Mean Total Land Area Impact: 26.5%
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Regression Nino3.4 Index with GPP Anomalies, CMIP6 Ensemble
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ENSO Effects on Temperature, Precipitation, Radiation in CESM2
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Nino3.4-Variable

N
o <
3 _.|I|Gvo
.m o —maE—
7] = —aE—
N Z o
Tk
g..ﬂua_ —naE—
(D) 5 —Bg—
a gy
o —B3—®
- T N o o
W (=] (=] o S
<
| —Bfl—emwoo o
m
M o — -
I m —i@— o o
N_ —B@l——mmmo o
2  BE
<t 2 —Bl——enxo
Wy © —BE— °
-« m o —JB@— | oo o
) g —=m— o
o0 gl eE——-
: e S o @
(0%0) o o (=] o
: ——
o0 @ . =
— D
W < al
- S ——
n o T
s 2|
O O
= Q2
5| m
Q | | _ |
ey, N o 9~ %
2 F 8§
n oD —
A 0w 0 H—EDEH- :
<
3 L
S m -
B o o o——ID@—
Ll o —r el
g =2 co | G
(@) W “ iy ]
N ©
<
m N 9 N % ©
A o o o o o

'JJ90) uolle|all0) uosiead

22



Nino3.4-Variable

Radiation-Nino3.4
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Amazon Basin Region (5.8N-8.8S, 54W-74W) Regressions

Nino3.4-Variable
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Group A & B Exhibit Different GPP-Radiation Responses in the Amazon

Group A Group B

CESM2 | MIROC-ES2L
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Amazon Basin Region (5.8N-8.8S, 54W-74W) Regressions
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Amazon Basin Region (5.8N-8.8S, 54W-74W) Regressions
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Group A

Q ‘ ﬁ Solar Radiation Models

1 Precipitation
I Temperature




Group B

‘ ﬁ Solar Radiation Models

{§ Precipitation

I Temperature



Conclusions:

1) All models exhibit similar spatial patterns of
ENSO-impact on GPP, characterized by a
reduction in carbon uptake during El Nino
events




Conclusions:

1) All models exhibit similar spatial patterns of

2)

ENSO-impact on GPP, characterized by a
reduction in carbon uptake during El Nino
events

This reduction in global carbon uptake is driven
by reduced GPP in the Amazon Basin due to
reduced precipitation




Conclusions:

1) All models exhibit similar spatial patterns of
ENSO-impact on GPP, characterized by a
reduction in carbon uptake during El Nino
events

2) This reduction in global carbon uptake is driven
by reduced GPP in the Amazon Basin due to
reduced precipitation

3) MIROC, MPI, and IPSL exhibit a weaker
reduction in GPP in the Amazon Basin due to
these models’ dependence on radiation
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