
Analysis of GCP per Capita Data

Jan Volkholz (volkholz@pik-potsdam.de)

January 20, 2022

mailto:volkholz@pik-potsdam.de


ii



iii

Contents
1 The issue 1

2 GCP per capita data 2
2.1 Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2.1.1 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.1.2 ISIMIP2a/GPWv4 . . . . . . . . . . . . . . . . . . . . . . . 4
2.1.3 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.1.4 ISIMIP2b/GPWv4 . . . . . . . . . . . . . . . . . . . . . . . 7
2.1.5 LitPop/ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . 8
2.1.6 LitPop/ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . 9

2.2 Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.2.1 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.2.2 ISIMIP2a/GPWv4 . . . . . . . . . . . . . . . . . . . . . . . 12
2.2.3 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2.2.4 ISIMIP2b/GPWv4 . . . . . . . . . . . . . . . . . . . . . . . 15
2.2.5 LitPop/ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2.6 LitPop/ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . 17

2.3 USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.1 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3.2 ISIMIP2a/GPWv4 . . . . . . . . . . . . . . . . . . . . . . . 19
2.3.3 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.3.4 ISIMIP2b/GPWv4 . . . . . . . . . . . . . . . . . . . . . . . 22
2.3.5 LitPop/ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . 23
2.3.6 LitPop/ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . 24

3 GCP data 25
3.1 Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

3.1.1 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
3.1.2 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
3.1.3 LitPop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.2 Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
3.2.1 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
3.2.2 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
3.2.3 LitPop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

3.3 USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
3.3.1 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
3.3.2 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
3.3.3 LitPop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38



iv

4 Population data 39
4.1 Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

4.1.1 GPWv4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
4.1.2 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
4.1.3 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

4.2 Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4.2.1 GPWv4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4.2.2 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
4.2.3 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.3 USA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4.3.1 GPWv4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4.3.2 ISIMIP2a . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
4.3.3 ISIMIP2b . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

5 Comparisons of data sets 53
5.1 Comparison of LitPop and ISIMIP GCP data . . . . . . . . . . . . . 53
5.2 Comparison of GPWv4 and ISIMIP population data . . . . . . . . . 57

6 Regional data 61
6.1 Data for Berlin vs. Mecklenburg-Vorpommern (2005) . . . . . . . . 61
6.2 National data for 2000 . . . . . . . . . . . . . . . . . . . . . . . . . 61
6.3 National data for 2005 . . . . . . . . . . . . . . . . . . . . . . . . . 61
6.4 National data for 2030 . . . . . . . . . . . . . . . . . . . . . . . . . 62



1

1 The issue
If we calculate the GCP per capita with the data provided by the ISIMIP project,
the GPC per capita will be lower in big cities than in rural areas. Examples of this
phenomenon can be seen in the maps of Japan (e.g. Fig. 2 on page 3), or in the map
of Germany, see for instance Fig 11 (page 11). This is not obvious, because when you
look at the GCP (page 25) and population (page 39) data separately, they both look
fine at first glance.

Tomake a comparison, I also calculated the GCP per capita with the LitPopGDP
data and ISIMI population, as well as with the ISIMIP GCP and the GPWv4 popu-
lation data set. Unfortunately this approach has its own problems, namely that grid
cells with only a small land fraction tend to have really high GCP per capita, which
distorts the scale quite a bit. If you look at Fig 17 (page 16) you can see that Berlin
has a higher GCP per capita than the surrounding rural areas, while the scale in the
plot of Japan (Fig. 8 on page 8) has a rather distorted scale due to very high values on
徳之島 (Tokunoshima) and北海道 (Hokkaidō). If you zoom into the関東 (Kantō)
area, the grid cells representing東京 (Tōkyō) at least are not lower in their GCP per
capita values than the surroundings (not plotted). If, however, the GCP per capita is
calculated with ISIMIP GCP and GPWv4 population data, the issue of a lower GCP
per capita in big cities reappears (e.g. Fig. 3 on page 4 or Fig. 12 on page 12.)

Because of this I suppose that the issue is due to the GCP data.
To investigate the issue further, I have also plotted comparisons between the

ISIMIP GDP and LitPop (page 53) data, as well as the difference between the ISIMIP
population and GPWv4 (page 53).

One can clearly see, that the GCP provided by LitPop in urban areas is much
larger than in the ISIMIP data. See, for instance東京 (Tōkyō, Fig. 64 on page 53) or
Berlin (Fig. 66 on page 54). Also, the population in the big cities is in the GPWv4 data
less than in the ISIMIP data set, see for instance Fig. 70 (page 57) for東京 (Tōkyō) or
Fig. 72 (page 58) for Berlin.

For the record, for the year 2030 I used LitPop SSP2 data, as this is the scenario
used in ISIMIP2b as well.



2

2 GCP per capita data

2.1 Japan
2.1.1 ISIMIP2a
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Figure 1: GCP per capita [2005 PPP US$ per capita], ISIMIP2a,日本 ( Japan), 2000.
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Figure 2: GCP per capita [2005 PPP US$ per capita], ISIMIP2a,日本 ( Japan), 2005.
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2.1.2 ISIMIP2a/GPWv4
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Figure 3: GCPper capita [2005 PPPUS$ per capita], ISIMIP2a/GPWv4,日本 ( Japan),
2000.
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2.1.3 ISIMIP2b
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Figure 4: GCP per capita [2005 PPP US$ per capita], ISIMIP2b,日本 ( Japan), 2000.



6

0

50000

100000

150000

200000

250000

300000

350000

Figure 5: GCP per capita [2005 PPP US$ per capita], ISIMIP2b,日本 ( Japan), 2005.
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Figure 6: GCP per capita [2005 PPP US$ per capita], ISIMIP2b,日本 ( Japan), 2030.
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2.1.4 ISIMIP2b/GPWv4
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Figure 7: GCPper capita [2005PPPUS$per capita], ISIMIP2b/GPWv4,日本 ( Japan),
2000.
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2.1.5 LitPop/ISIMIP2a
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Figure 8: GCP per capita [2005 PPP US$ per capita], LitPop/ISIMIP2a,日本 ( Japan),
2005.
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2.1.6 LitPop/ISIMIP2b
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Figure 9: GCP per capita [2005 PPPUS$ per capita], LitPop/ISIMIP2b,日本 ( Japan),
2005.
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2.2 Germany
2.2.1 ISIMIP2a
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Figure 10: GCP per capita [2005 PPP US$ per capita], ISIMIP2a, Deutschland (Ger-
many), 2000.
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Figure 11: GCP per capita [2005 PPP US$ per capita], ISIMIP2a, Deutschland (Ger-
many), 2005.
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2.2.2 ISIMIP2a/GPWv4
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Figure 12: GCP per capita [2005 PPP US$ per capita], ISIMIP2a/GPWv4, Deutsch-
land (Germany), 2000.
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2.2.3 ISIMIP2b
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Figure 13: GCP per capita [2005 PPP US$ per capita], ISIMIP2b, Deutschland (Ger-
many), 2000.
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Figure 14: GCP per capita [2005 PPP US$ per capita], ISIMIP2b, Deutschland (Ger-
many), 2005.
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Figure 15: GCP per capita [2005 PPP US$ per capita], ISIMIP2b, Deutschland (Ger-
many), 2030.
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2.2.4 ISIMIP2b/GPWv4
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Figure 16: GCP per capita [2005 PPP US$ per capita], ISIMIP2b/GPWv4, Deutsch-
land (Germany), 2000.
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2.2.5 LitPop/ISIMIP2a
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Figure 17: GCPper capita [2005PPPUS$per capita], LitPop/ISIMIP2a, Deutschland
(Germany), 2005.
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2.2.6 LitPop/ISIMIP2b
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Figure 18: GCP per capita [2005 PPP US$ per capita], LitPop/ISIMIP2b, Deutsch-
land (Germany), 2005.
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2.3 USA
2.3.1 ISIMIP2a
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Figure 19: GCP per capita [2005 PPP US$ per capita], ISIMIP2a, USA, 2000.
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Figure 20: GCP per capita [2005 PPP US$ per capita], ISIMIP2a, USA, 2005.
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2.3.2 ISIMIP2a/GPWv4
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Figure 21: GCP per capita [2005 PPPUS$ per capita], ISIMIP2a/GPWv4, USA, 2000.
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2.3.3 ISIMIP2b
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Figure 22: GCP per capita [2005 PPP US$ per capita], ISIMIP2b, USA, 2000.
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Figure 23: GCP per capita [2005 PPP US$ per capita], ISIMIP2b, USA, 2005.
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Figure 24: GCP per capita [2005 PPP US$ per capita], ISIMIP2b, USA, 2030.
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2.3.4 ISIMIP2b/GPWv4
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Figure 25: GCP per capita [2005 PPPUS$ per capita], ISIMIP2b/GPWv4, USA, 2000.
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2.3.5 LitPop/ISIMIP2a
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Figure 26: GCP per capita [2005 PPP US$ per capita], LitPop/ISIMIP2a, USA, 2005.
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2.3.6 LitPop/ISIMIP2b
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Figure 27: GCP per capita [2005 PPP US$ per capita], LitPop/ISIMIP2b, USA, 2005.
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3 GCP data

3.1 Japan
3.1.1 ISIMIP2a
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Figure 28: GCP [2005 PPP US$], ISIMIP2a,日本 ( Japan), 2000.
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Figure 29: GCP [2005 PPP US$], ISIMIP2a,日本 ( Japan), 2005.
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3.1.2 ISIMIP2b
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Figure 30: GCP [2005 PPP US$], ISIMIP2b,日本 ( Japan), 2000.
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Figure 31: GCP [2005 PPP US$], ISIMIP2b,日本 ( Japan), 2005.
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Figure 32: GCP [2005 PPP US$], ISIMIP2b,日本 ( Japan), 2030.
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3.1.3 LitPop
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Figure 33: GCP [2005 PPP US$], LitPop,日本 ( Japan), 2005.
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3.2 Germany
3.2.1 ISIMIP2a

0e+00

1e+10

2e+10

3e+10

4e+10

5e+10

6e+10

7e+10

Figure 34: GCP [2005 PPP US$], ISIMIP2a, Deutschland (Germany), 2000.
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Figure 35: GCP [2005 PPP US$], ISIMIP2a, Deutschland (Germany), 2005.
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3.2.2 ISIMIP2b
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Figure 36: GCP [2005 PPP US$], ISIMIP2b, Deutschland (Germany), 2000.
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Figure 37: GCP [2005 PPP US$], ISIMIP2b, Deutschland (Germany), 2005.
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Figure 38: GCP [2005 PPP US$], ISIMIP2b, Deutschland (Germany), 2030.
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3.2.3 LitPop
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Figure 39: GCP [2005 PPP US$], LitPop, Deutschland (Germany), 2005.
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3.3 USA
3.3.1 ISIMIP2a
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Figure 40: GCP [2005 PPP US$], ISIMIP2a, USA, 2000.
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Figure 41: GCP [2005 PPP US$], ISIMIP2a, USA, 2005.
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3.3.2 ISIMIP2b
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Figure 42: GCP [2005 PPP US$], ISIMIP2b, USA, 2000.
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Figure 43: GCP [2005 PPP US$], ISIMIP2b, USA, 2005.



37

0e+00

1e+11

2e+11

3e+11

4e+11

Figure 44: GCP [2005 PPP US$], ISIMIP2b, USA, 2030.
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3.3.3 LitPop
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Figure 45: GCP [2005 PPP US$], LitPop, USA, 2005.
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4 Population data

4.1 Japan
4.1.1 GPWv4
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Figure 46: population [number of people], GPWv4,日本 ( Japan), 2000.
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4.1.2 ISIMIP2a
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Figure 47: population [number of people], ISIMIP2a,日本 ( Japan), 2000.
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Figure 48: population [number of people], ISIMIP2a,日本 ( Japan), 2005.
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4.1.3 ISIMIP2b
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Figure 49: population [number of people], ISIMIP2b,日本 ( Japan), 2000.
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Figure 50: population [number of people], ISIMIP2b,日本 ( Japan), 2005.
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Figure 51: population [number of people], ISIMIP2b,日本 ( Japan), 2030.
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4.2 Germany
4.2.1 GPWv4
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Figure 52: population [number of people], GPWv4, Deutschland (Germany), 2000.
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4.2.2 ISIMIP2a

0

500000

1000000

1500000

2000000

2500000

Figure 53: population [number of people], ISIMIP2a, Deutschland (Germany), 2000.
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Figure 54: population [number of people], ISIMIP2a, Deutschland (Germany), 2005.
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4.2.3 ISIMIP2b
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Figure 55: population [number of people], ISIMIP2b, Deutschland (Germany), 2000.
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Figure 56: population [number of people], ISIMIP2b, Deutschland (Germany), 2005.
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Figure 57: population [number of people], ISIMIP2b, Deutschland (Germany), 2030.
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4.3 USA
4.3.1 GPWv4
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Figure 58: population [number of people], GPWv4, USA, 2000.
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4.3.2 ISIMIP2a
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Figure 59: population [number of people], ISIMIP2a, USA, 2000.
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Figure 60: population [number of people], ISIMIP2a, USA, 2005.
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4.3.3 ISIMIP2b
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Figure 61: population [number of people], ISIMIP2b, USA, 2000.
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Figure 62: population [number of people], ISIMIP2b, USA, 2005.
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Figure 63: population [number of people], ISIMIP2b, USA, 2030.
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5 Comparisons of data sets

5.1 Comparison of LitPop and ISIMIP GCP data
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Figure 64: absolute difference between LitPop and ISIMIP2b (LitPop–ISIMIP2b),
日本 ( Japan), 2005.
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Figure 65: relative difference between LitPop and ISIMIP2b (abs. difference /
ISIMIP2b),日本 ( Japan), 2005.
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Figure 66: absolute difference between LitPop and ISIMIP2b (LitPop–ISIMIP2b),
Deutschland (Germany), 2005.
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Figure 67: relative difference between LitPop and ISIMIP2b (abs. difference /
ISIMIP2b), Deutschland (Germany), 2005.
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Figure 68: absolute difference between LitPop and ISIMIP2b (LitPop–ISIMIP2b),
USA, 2005.
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Figure 69: relative difference between LitPop and ISIMIP2b (abs. difference /
ISIMIP2b), USA, 2005.



57

5.2 Comparison of GPWv4 and ISIMIP population data
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Figure 70: absolute difference between GPWv4 and ISIMIP2b (GPWv4–ISIMIP2b),
日本 ( Japan), 2000.
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Figure 71: relative difference between GPWv4 and ISIMIP2b (abs. difference /
ISIMIP2b),日本 ( Japan), 2000.
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Figure 72: absolute difference between GPWv4 and ISIMIP2b (GPWv4–ISIMIP2b),
Deutschland (Germany), 2000.
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Figure 73: relative difference between GPWv4 and ISIMIP2b (abs. difference /
ISIMIP2b), Deutschland (Germany), 2000.
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Figure 74: absolute difference between GPWv4 and ISIMIP2b (GPWv4–ISIMIP2b),
USA, 2000.
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Figure 75: relative difference between GPWv4 and ISIMIP2b (abs. difference /
ISIMIP2b), USA, 2000.



61
6

R
eg
io
na

ld
at
a

6.
1

D
at
a
fo
rB

er
lin

vs
.M

ec
kl
en

bu
rg
-V
or
po

m
m
er
n
(2
00
5)

G
C
P
(IS

IM
IP
)

G
C
P
(L
itP

oP
)

G
C
P/
ca
pi
ta
(IS

IM
IP
)

G
C
P/
ca
pi
ta
(IS

I/
Li
t)

52
.2
5,
13
.2
5
(B
er
lin

)
43
71
81
49
94
1.
4

8.
95
48
3e
+1

0
25
34
2.
57
32
18
5

51
90
9.
5

53
.2
5,
12
.2
5
(M

V)
54
47
88
58
38
.4
1

5.
06
59
e+
08

69
16
9.
49
09
75
1

64
31
.9
6

6.
2

N
at
io
na

ld
at
a
fo
r2

00
0

G
D
P
(IS

IM
IP
)

G
D
P
(L
itP

oP
)

G
D
P
(W

or
ld
ba
nk

)
G
D
P/
ca
pi
ta
(IS

IM
IP
)

G
D
P/
ca
pi
ta
(L
it/
IS
I)

G
D
P/
ca
pi
ta
(W

B/
IS
I)

C
hi
na

52
56
46
10
48
48
8.
02

–
12
11
34
68
69
60
0.
41

34
11
59
68
.3
83
41
72

–
95
5.
23
3

G
er
m
an
y

24
80
74
56
56
82
3.
64

–
19
43
14
53
84
19
0.
16

70
73
51
6.
70
63
76
51

–
23
07
5

Ja
pa
n

37
46
35
13
91
73
3.
46

–
49
68
35
90
75
95
6.
59

12
67
98
69
.5
65
65
78

–
39
54
2.
6

U
SA

11
49
03
78
31
87
99
.7

–
10
25
23
45
46
40
00

44
72
91
21
7.
79
83
18

–
35
99
6.
9

6.
3

N
at
io
na

ld
at
a
fo
r2

00
5

G
D
P
(IS

IM
IP
)

G
D
P
(L
itP

oP
)

G
D
P
(W

or
ld
ba
nk

)
G
D
P/
ca
pi
ta
(IS

IM
IP
)

G
D
P/
ca
pi
ta
(L
it/
IS
I)

G
D
P/
ca
pi
ta
(W

B/
IS
I)

C
hi
na

73
41
44
29
45
41
8.
27

6.
86
62
04
e+
12

22
85
96
58
92
36
4.
2

47
59
68
77
.8
91
50
11

75
94
97
6

17
52
.6
6

G
er
m
an
y

26
39
48
42
60
14
7.
82

2.
70
80
36
e+
12

28
45
80
27
60
85
0.
64

75
68
88
4.
71
47
09
09

45
27
77
0

33
75
0.
8

Ja
pa
n

38
21
33
93
46
27
2.
43

4.
05
03
75
e+
12

48
31
46
70
35
38
9.
8

12
93
16
40
.5
00
53
93

1.
79
45
45
e+
07

38
32
8

U
SA

12
29
18
71
77
70
25
.3

1.
31
56
62
e+
13

13
03
66
40
23
00
00

47
26
08
25
0.
23
63
14

1.
82
89
2e
+0

9
43
60
3.
7



62

6.
4

N
at
io
na

ld
at
a
fo
r2

03
0

G
D
P
(IS

IM
IP
)

G
D
P
(L
itP

oP
)

G
D
P
(W

or
ld
ba
nk

)
G
D
P/
ca
pi
ta
(IS

IM
IP
)

G
D
P/
ca
pi
ta
(L
it/
IS
I)

G
D
P/
ca
pi
ta
(W

B/
IS
I)

C
hi
na

34
06
47
21
33
99
37
.6

–
–

16
34
40
48
2.
50
65
81

–
–

G
er
m
an
y

35
89
39
91
99
02
4

–
–

11
47
39
80
.1
52
72
78

–
–

Ja
pa
n

47
56
07
25
68
48
0.
96

–
–

98
99
97
9.
95
39
53
41

–
–

U
SA

20
99
04
19
77
76
27
.1

–
–

87
54
80
81
5.
92
63
33

–
–


	The issue
	GCP per capita data
	Japan
	ISIMIP2a
	ISIMIP2a/GPWv4
	ISIMIP2b
	ISIMIP2b/GPWv4
	LitPop/ISIMIP2a
	LitPop/ISIMIP2b

	Germany
	ISIMIP2a
	ISIMIP2a/GPWv4
	ISIMIP2b
	ISIMIP2b/GPWv4
	LitPop/ISIMIP2a
	LitPop/ISIMIP2b

	USA
	ISIMIP2a
	ISIMIP2a/GPWv4
	ISIMIP2b
	ISIMIP2b/GPWv4
	LitPop/ISIMIP2a
	LitPop/ISIMIP2b


	GCP data
	Japan
	ISIMIP2a
	ISIMIP2b
	LitPop

	Germany
	ISIMIP2a
	ISIMIP2b
	LitPop

	USA
	ISIMIP2a
	ISIMIP2b
	LitPop


	Population data
	Japan
	GPWv4
	ISIMIP2a
	ISIMIP2b

	Germany
	GPWv4
	ISIMIP2a
	ISIMIP2b

	USA
	GPWv4
	ISIMIP2a
	ISIMIP2b


	Comparisons of data sets
	Comparison of LitPop and ISIMIP GCP data
	Comparison of GPWv4 and ISIMIP population data

	Regional data
	Data for Berlin vs. Mecklenburg-Vorpommern (2005)
	National data for 2000
	National data for 2005
	National data for 2030


