What can Earth Systems Science and Engineering provide for each other?
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“Unexpected” Consequences
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Monitoring & Predicting the Coupled Human-Natural System

Rainfall totals during Hurricane Harvey
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Positioning Risk in Space and Time

Nonstationarity
Multidecadal Variability
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Positioning Risk in Space and Time
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Extremes vs “Nuisance”

Sierra Nevada Snowstorms
(1949-50 through 2004-05)

701 Small Storms “manage” albedo and protect the snowpack.
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Anthropogenic Land-Use Land-Cover Change

after ~ before

/.,

M The Andes Mountains

; " m
4 6000
Tierra nevada Glacier . \
‘Snow Land' Sy !
& .
Snowline Al 7 |

Tierra helada
‘Frozen Land'

Treeline
Lake Titicaca

Tierra fria
‘Cold Land’

Tierra templada
‘Temperate Land'

Forest Loss
Aide et al., BGC, 2019

Pacific Ocean

Tierra caliente g
BOLIVIA ‘Hot Land’ ) 5 g
— . 4.;.. 22
Ecuador IBT*HE] Peru {Ba tzdﬁ} Snow, i ical cloud Tropical 0
40,000 [ A EXal ook .
20, 00 o Sl M et s
1]

— 20,000

-0, 000
=Hisen Woody Vegetation Change (ha) D k
=il D) T T T T —40, 000 —= : v T T T T u e

1,000 1,500 2,000 2,500 3000 3.500 4,000 I 1,000 1,600 2,000 2,500 3,000 3,500 4,000 il




A = Tropical Montane Forest - Savannah
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Due Diligence and Earth System Intelligence
Integrated Earth System Thinking
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