Climate Change and Society
GEOL-G490
Lecture 3: Observations: Atmosphere and
Surface




1. Changes in Atmospheric Composition
2. Changes in Radiation Budgets

3. Changes in Temperature

. Changes in Hydrological Cycle
5. Changes in Extreme Events

6. Changes in Atmospheric Circulatio




4. Changes in Hydrological Cycle

Large-Scale Changes in Precipitation
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4. Changes in Hydrological Cycle

Large-Scale Changes in Precipitation
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4. Changes in Hydrological Cycle

Changes in surface humidity
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4. Changes in Hydrological Cycle

Changes in troposphere humidity
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4. Changes in Hydrological Cycle

Changes in snowfall
Changes in streamflow

Changes in evapotranspiration and pan evaporation

Changes in clouds



5. Changes in Extreme Events

Temperature extremes

TN10p

TX10p

TN90p

TX90p

Cold nights

Cold days

Warm nights

Warm days

(a) Cold Nights

Anomaly (days)

-8 -4 0 4
Trend (days per decade)
(b) Cold Days

10 F
20tk

Fig. 2. 32

20 F
10 4 A |

1950 1960 1970 1980 1990 2000 2010

20
‘ : %‘10E A A

Days (or fraction of time) when daily minimum Days (%)
temperature <10th percentile
Days (or fraction of time) when daily maximum Days (%)
temperature <10th percentile
Days (or fraction of time) when daily minimum Days (%)
temperature >90th percentile
Days (or fraction of time) when daily maximum Days (%)
temperature >90th percentile

\MJ VYU ruy o

12 -8 4 0 4 8 12
Trend (days per decade)

|||||||||||||||||||||||||||||||

1950 1960 1970 1980 1990 2000 2010
HadEX2

HadGHCND

————————— GHCNDEX




e Donald J. Trump & 4

@realDonaldTrump

In the beautiful Midwest, windchill temperatures are reaching
minus 60 degrees, the coldest ever recorded. In coming days,
expected to get even colder. People can’t last outside even for
minutes. What the hell is going on with Global Waming? Please
come back fast, we need you!

) 182K 9:28 PM - Jan 28, 2019 ;)

Q) 162K people are talking about this >
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5. Changes in Extreme Events

Precipitation extremes coD
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5. Changes in Extreme Events

Flood

In summary, there continues to be a lack of evidence and thus low con-
fidence regarding the sign of trend in the magnitude and/or frequency
of floods on a global scale.

Drought

In summary, the current assessment concludes that there is not enough
evidence at present to suggest more than low confidence in a glob-
al-scale observed trend in drought or dryness (lack of rainfall) since the
middle of the 20th century, owing to lack of direct observations, geo-



5. Changes in Extreme Events

. T
Hurricane Isabel (2003)

http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=12140

In summary, this assessment does not revise the SREX conclusion of
low confidence that any reported long-term (centennial) increases in
tropical cyclone activity are robust, after accounting for past changes
in observing capabilities. More recent assessments indicate that it is
unlikely that annual numbers of tropical storms, hurricanes and major
hurricanes counts have increased over the past 100 years in the North
Atlantic basin. Evidence, however, is for a virtually certain increase in
the frequency and intensity of the strongest tropical cyclones since the
1970s in that region.
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http://earthobservatory.nasa.gov/NaturalHazards/view.php?id=12140
https://en.wikipedia.org/wiki/Hurricane_Isabel

5. Changes in Extreme Events
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6. Changes in Atmospheric Circulation

Sea level pressure
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6. Changes in Atmospheric Circulation

Surface wind
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6. Changes in Atmospheric Circulation

Tropopause
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6. Changes in Atmospheric Circulation

Tropical belt
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6. Changes in Atmospheric Circulation

Climate variability

= (@) Traditional indices of ENSO (b) o
?5, NINO3.4 = = -Troup (=1)*SOI '~ - (~1)*EQSOI Additional indices of EN*SO (HadlSST1)
@ 5 (HadISST1) (HadSLP2r) ol NINO4 ==:(=1)"TNI = -EMI
CC/)) 1 :1 i g ' s,‘. ea AN L £ i.f' f\!
= n . l ) Loy A allss i W a2 glay &t
o 0 1 ! Wi ﬂ _ g RaAls m%‘ f!‘h‘ ] %Ml H
o:r, N';"L"‘ " \ M*‘{ t 'n"\f .', i' é Or.‘. |r lh’:('],. h‘lm W i’: A ! 1;:1: b'i'd
o Wy ? v = v ' Ay |
©—2F ' = . i
pd -2t , l : . . 5
= 1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 5000

() —imdicesofPacific Decadal/Interdecadal Variability (d) AMO inflices (HadISST1): annual & 10-yr r.m.
4 220 #H)(ﬁggéﬁpn:g)n = ERSLITELE 0.6F) AMO == :10-yrr.m. [liRevised —10-yr r.m.
8 2 e

(%2}

g o g
g 2

1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
(€) i f NAO and NAM/AO, DJFM means (f) Indices of SAM/AAO
— i il - — 7850 PC rid 40S-70S = = stations
R 4 NAO sta |ogrgs) NAO PC NAM (HadSLP2r) ,\ 2 (NNR) (c‘i-ladSLPZr) 05 BES
oc 2 S [ o
\:/0-.— ) 5{'& e o 4 %0 ................................
g * Lidi j“m ¥ g
2 -2 < 2 -2

1880 1900 1920 1940 1960 1980 2000 1880 1900 1920 1940 1960 1980 2000
Box 2.5 Fig. 1
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