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We can divide the land climate in two categories: the continental climate with warm summers 
and cold winters, and the maritime climate with cool summers and mild winters. This is a report 
of a project where we have analyzed temperature data 1900-2010 from many (thousand) mete-
orological stations across the world, to figure out the difference between maritime and continen-
tal stations. We have found that we can divide the stations into two types: The ocean air affected 
(OAA) areas and the ocean air sheltered (OAS) areas. The latter are found in valleys which are 
sheltered from wind from the oceans as shown in Figure 1 as blue areas. 
 
Since OAA and OAS areas often are located nearby, we have not included OAA/OAS border 
areas. We have also excluded areas which behave as OAS at certain wind directions, and like 
OAA stations at other directions. We have analyzed 16 geographical areas, and the result for 10 
of those are presented in our first publication (Lansner and Pedersen 2018). The rest will be 
published later (Lansner and Pedersen, in progress).  
 

 

 
Figure 1. OAA and OAS locations with respect to dominating wind direction 

 

surface temperatures (see, e.g., Sutton and Dong).1 Coastal areas typically have a smaller
annual range of temperatures in comparison with continental locations, and while there are
well-known differences in temperature trends for land and ocean surfaces,2 it is more dif-
ficult to separate the influence of the ocean on the land surface temperature trends.

By locating what we have called ocean air sheltered (OAS) areas around the world and
utilizing data from temperature stations in these areas, we seek to retrieve temperature data
where impact of the ocean temperature trends has been reduced as much as possible. This
allows us to study how temperature trends on the Earth surface behave when as much of the
ocean influence as possible has been removed. As a contrast to the OAS stations, we com-
pare with what we designate as ocean air affected (OAA) stations, which are more exposed
to the influence of the ocean, see Figure 1.

The optimal OAA locations are defined as positions with potential first contact with
ocean air. In general, stations where the location offers no shelter in the directions of pre-
dominant winds are best categorized as OAA stations.

Conversely, the optimal OAS area is a lower point surrounded by mountains in all
directions. In this case, the existence of predominant wind directions is not needed. Only
in locations with a predominant wind direction, the leeward side of the mountains can also
form an OAS region.

A location far from the ocean but without any topographic shelter is not characterized as
optimal OAS location for this analysis.

An example of an OAS region in Scandinavia is shown in Figure 2. Prevailing winds
shown in the wind rose for Southern Swedish winds 1901–20083 originate from western
directions and thus the east side of the Scandinavian Mountains has the characteristics of an
OAS region. The prevailing winds from western directions are also typical for the rest of
Sweden.3

Temperature stations on the northern Swedish east coast are not included in this analysis.
These stations are sheltered to some degree from the Atlantic winds due to higher elevations
not far from the coast. However, these stations are strongly affected by the ocean winds
when the wind turns periodically. These stations are neither optimal OAA nor OAS stations.

Also, stations located near the border between OAA and OAS zones as illustrated in
Figure 1 are not included in this analysis. The purpose of this analysis is to examine the
temperature trends for the stations best located to show either OAA or OAS characteristics.

Since OAA areas and OAS areas often have a border zone with gradual change from one
category to the other, the fraction of a land area that is OAA, OAS, or neither cannot be
determined with high precision. However, we can say that an area with many mountains like

Figure 1. OAA and OAS locations with respect to dominating wind direction.
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Figure 2. Global averages for OAS temperatures (blue) compared with OAA (red). 

 

 
Figure 2. Sea surface temperature (HADMAT2) compared with OA 

 
All areas analyzed show the same pattern: OAS series show a sine wave with a peak heating 
event 1930-1950, which is not seen in the ocean data. Another heating peak appears 2000-2010 
in the OAS series. This has the same or lower amplitude. The OAA data have an almost linear 
trend 1900-2010 and the two series follow each other closely from 1950. This is demonstrated 
in Figure 2. 
 
The ocean data does not show the heating waves, just slowly increasing temperature of the sur-
face layer. This is demonstrated in Figure 3, where the OAA series (red) is compared with the 
HadCRUT sea-surface temperature (HADNMAT2(black) ). The linear trend for the HADMAT2 
series 1900-2010 is 0.71K/century, while we find for the OAA set a slope of 0.78K/century. 
Therefore, they are close.  
 
Comparing OAS areas, we see larger variations in areas closer to the Arctic, but the same trend 
as in other areas. The same with the OAA data. This is a result of the Arctic amplification. For 
the North, Central and South Americas, the trends are the same, but in the OAS data, the 1930-
ties are considerably warmer than the peak at the end of the century. 
 

The global OAS temperature data reveal a period 1920–1950 with a warmer temper-
ature over the Earths surface than the OAA data affected by ocean air trends show. The
warm OAS temperatures during 1920–1950 resemble OAS temperatures of recent
decades.

For the OAS areas, we find a linear temperature trend over the whole period from, 1900
to, 2010 of !0.03 K/century whereas we find 0.78 K/century for the OAA areas.

We recognize the remarkable temperature increase in temperature in the years after the
1918/1919 strong El Nino. After this warming, the OAS temperature data appear to have
jumped by around 0.5 K to a new level, indicative of a shift to a new climatic regime. The
OAA data fail to show this abrupt change.

The OAA data set consists of several types of locations that show similar temperature
trends none the less. Some of the OAA temperature data derive from smaller islands and
coastal locations and we would therefore expect that temperature trends from OAA stations
should have some similarities with the global MAT data.

As seen in Figure 20, we do find such similarities between OAA data and MAT. The
linear slope of the HadNMAT2 data over the period 1900–2010 is 0.71 K/century which
agrees well with the linear slope for the average global OAA data set of 0.78 K/century.

The resemblance in temperature trends between global unadjusted OAA temperature
data and the MAT data supports that the large-scale use of non-adjusted original data is
justified for this type of analysis.

Figure 19. OAS and OAA temperatures, all regions.

Figure 20. OAA vs. MAT temperatures, worldwide.
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The OAS and OAA data from an area are always from the same source, so the differences we 
find are not due to different sources. The sources of data used are Meteorological Yearbooks 
(Europe), NOAH GHCN v2.raw, National Archives, Nordclim, Tutiempo, World weather rec-
ords and statistical yearbooks. 
 
We have also compared our results with “corrected” data series and find that they assume a 
trend and correct the data to fit the expected trend. The BEST collaboration even states this 
clearly: They adjust the data to follow the “expected trend”. This is clearly wrong. All land are-
as have two correct temperature trends. Temperature corrections fails by ignoring this. 
 
Examples can be found in the Alps, where OAS data are ignored, and only one trend is assumed 
to exist. Data from mountain peaks are accepted. They look like OAA data and are not changed.  
The same happens for Scandinavia. Comparing the original data sets with the European Center 
data sets, we found that data before 1950 were missing. The same with continental Europe data. 
The result is that the warm peak in the 1930-ties is only seen in the original data. Extreme ex-
amples are from Hungary where most stations have a temperature drop of 1.5K in the period 
1934-1980 which is not seen in the adjusted data sets. 
  
Conclusion 
 
Any land area has two different, but correct, temperature trends (+ intermediate trends). In con-
trast, all official institutions are adjusting or homogenizing the data expecting one trend, not 
two. To decide on the amount of warming due to CO2, one should compare with OAS stations, 
which show little or no warming after 1950, just the same or a smaller cycle than in the 1930ies. 
 
Why do we need a large extra CO2 heating after 1950 to explain “no extra heating after 1950?”. 
The CO2 emissions, exploding after 1950, seem to have no effect on the temperature when we 
delete the ocean noise. 
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