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Sun Radiation vs Infrared Radiation and Greenhouse gases

 Qualitatively, the scientific essence of the greenhouse
effect is thatthe earth ' s atmosphere is largely
transparent to some frequencies of electromagnetic
radiation (EMR), but substantially reflects others.

* Frequencies well transmitted include much ofthe visible
and ultraviolet (UV) radiation of the sun, although much
ofthe infrared (heat) radiation from the sun is reflected
(figure 4.8). Why, then, is the earth ' s surface warmed by
the sun? Some ofthe sun ’s UV and visible EMR that
reach the earth ' s surface is converted by chemical and
biological processes into heat energy. Further, some of
that heat energy is reemitted by the earth ’ s surface in the
form of infrared (IR) radiation.

Some solar radiation
is reflected by the earth
and the atmosphere

ATMOSPHERE
Some of the infrared

* However, gasesin the earth’ s atmosphere, such as water Solar radiation is absorbed
vaporand CO 2 among many others, are not transparent radiation and reemitted by the
. , passes greenhouse gases;
to all IR frequencies, and so some ofthe IR from the earth through the effect of this is to
; ; the clear warm the surface and
s surface is absorbed by these gases and then reradiated atmosphere ihe lower atmosphers

towardthe earth’s surface as IR radiation. The net effect is
to provide additional warming to the earth ' s surface and

to the lower atmosphere (figure 4.8). Most radiation is absorbed Infrared radiation
* Gases that perform this function of IR absorption and by the earii's surface EARTH S Smitted from
reradiation are called greenhouse gases (GHGs). Human
impacts on global climate can arise if human actions Figure 4.8
disrupt atmospheric concentrations of GHGs to the point Simp!iﬁed i[!ustratiorll c_)f the mechanism of the “greenhouse” effect. Source: IPCC (1990).
that fluxes of IR radiation or reradiation to the earth ’ s Reprinted with permission of IPCC.

surface are substantially reduced ( global cooling, e.g.,
owing to lower GHG concentrations) or increased ( global
warming, e.g., because of higher GHG concentrations).

Source: https://mitpress.mit.edu/books/sustainable-energy-second-edition. Chapter 4
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Climate Change Variables by the World Meteorological Organization.

2016 Essential Climate Variables {(ECVs)
|Surface I Physical Hydrology

Precipitation, surface Ocean surface heat flux, Groundwater, lakes, river
pressure, surface radiation sea ice, sea level, sea state, discharge, soil moisture
budget, surfgce \{wnd sea-surface salinity, Cryosphere
speed and direction, sea-surface temperature Glaci . heet di
surface temperature, subsurface currents, hatlners, ice s :e s andice
surface water vapour subsurface salinity, shelves, permatrost, snow
subsurface temperature Biosphere
Yopperair_ | Above-ground biomass,
_§. Earth radiation budget, E -E albedo, fire, fraction
] lightning, upper-air E B acccEs 2 (;:Ilf)?;soy:r?fr?etically active
temperature, upper air . . =
-E watgr —— pper—air =l Inorganic carbon, nitrous 4 radiation, land cover, land
< por, upp oxide, nutrients, ocean
wind speed and direction : ; i surface temperature, latent
colour, oxygen, transient and sensible heat fluxes,
Composition tracers leaf area index, soil carbon
Aerosol properties, carbon
dioxide, methane and Human use of natural
other greenhouse gases, Biological/ecosystems resources
cloud properties, ozone, Marine habitat properties, Anthropogenic greenhouse
aerosol and ozone plankion gas fluxes, anthropogenic
precursors water use

Figure 26. Essential Climate Variables (ECVs) identified by GCOS

Source: World Meteorological Organization
https://library.wmo.int/index.php ?lvi=notice_display&id=22080#.YrtqponbMKHt
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Is the temperature rising from inside out of the planet?.

Lithosphere
(crust upper-
most solid mantle)

Upper mantle
3000 °C

Lower mantle
3,000 °C

Crust'1-100 km /¢
thick

Outer core
3,800 °C

Inner core
6,000 °C
(11,000 °F)

Not to scale

6,378 km
To scale

https://ugc.berkeley.edu/background-content/earths-internal-heat/
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