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of

Global Temperature in July 2023 NASA: via various news agencies



Temperature
anomalies
reflect how
July 2023
compared to
the average
July
temperature
from 1951-
1980.

Credits: Temperature Anomaly (°C)
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Temperature ( C)

Liquid (density increases as
temperature decreases)

Temperature of maximum density for liquid water

/

Coincide at 24.70 g/kg
and —1.332°C

0 5 10 15 20 25 30 35 40
Pure Salt content (g/kg)



Break cdown
of the
Polar VVortex



Understanding the polar vortex

The Arctic polar vortex is a strong band of winds in the stratosphere,
surrounding the North Pole 10-30 miles above the surface.

The polar vortex is far above and typically does not interact ~ Every other year or so, the Arctic polar vortex dramatically
with the polar jet stream, the flow of winds in the troposphere  weakens. The vortex can be pushed off the pole or split into
5-9 miles above the surface. But when the polar vortex is  two. Sometimes the polar jet stream mirrors this strato-
especially strong and stable, the jet stream stays farther  spheric upheaval, becoming weaker or wavy. At the surface,
north and has fewer “kinks!” This keeps cold air contained  cold air is pushed southward to the mid-latitudes, and warm

over the Arctic and the mid-latitudes warmer than usual. air is drawn up into the Arctic.
stable disrupted
polar vortex polar vortex

10-30 mi
above
surface

‘polar jet

polar jet |
stream

stream

. coldair
N\ contained, _ 5-9 mi
L8 above
surface

farther north,
strong west-to-east flow

//
farther south, W

wavy flow -
warm air

moves
north

NOAA Climate.gov
2021






Volcanic Eruptions

» Sulphur = Usual, cooling
VS
> Water = Rare, warming



STRATOSPHERE

TROPOSPHERE

Cirrus Modification 0/

H,0, HCI, Ash

Surface cooling

Impact on
Tephra |/ Impact on SST o river runoff
deposit ocean circulation

~and marine
biogeochemistry

Impact on vegetation
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Temperature anomaly (C)
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Temperature Anomaly (C)
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Land Temperature Anomalies derived from Icosahedral binning of GHCN-Daily

Laki Tambora Consiguina Kakatoa Agung Chichon  Pinatubo
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Population
Forcing



World population growth, 1750-2100
Annual growth rate of the world population
__4 world population 2.1% 11.2 Billion

2%
1.8%
1.6%
1.4%
1.2%

1%
0.8%

0.6%\
0.4%

—

0.2% 0.9 Billion

1%

0%

2020 2040 2060 2080 2100
2015

1940 1960 1980 2000

1860 1900 1920

1760 1780 1800 1820 1840 1880

Projection
(UN Medium Fertility Variant)

>

Data sources: Up to 2015 OurWorldInData series based on UN and HYDE. Projections for 2015 to 2100: UN Population Division (2015) — Medium Variant.
The data visualization is taken from OurWorldinData.org. There you find the raw data and more visualizations on this topic. Licensed under CC-BY-SA by the author Max Roser.



El Nino
And
La Nina
Effects

Second only to Seasonal
Changes



April Median Cloud Amount
Total Solar Eclipse
April 8,2024

|El Nifio impacton |
April cloud cover|

(percent)
1979-2023




Massive Methane Lealks

1200 Worldwide
2021-present
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