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Selection of the Optimum Global Natural Vegetation Mapping
System for Estimating Potential Forest Area*
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ABSTRACT

The optimum global natural vegetation mapping(GNVM) system was selected as a series of the
study to estimate potential forest area of the globe. To select the system, three types of GNVM sys-
tems which are simple system with Light Climatic Dataset(LCD), altitude-allowed system with LCD
and altitude-allowed system with Heavy Climatic Dataset(-ICD) were established and compared. The
three GNVM systems spherically interpolate such spotty climate data as those observed at weather
stations the world over onto 1° x1° grid points, product vegetation type classification, and produce a
potential natural vegetation(PNV) map and a PNV area. As a result of comparison with three GNVM
systems, altitude-allowed LCD system represented natural vegetation distribution better than other
versions. The difference between the simple system versus the one with altitude allowance indicated
that the simple version tends to over-represent the warmer climate areas and under-represent cold and
hostile climate areas. In the difference between altitude-allowed versions of LCD and HCD, HCD
version tended to overestimate moist climate areas and to underestimate dry climate areas.
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Fig. 1. Compilation of observed climate datasets. The climate elements are expressed as follows :
annual precipitation(AP), annual mean temperature(AT), monthyl precipitation(P1,---,P12),
monthly mean temperature(T1,---,T12) in T or mm,
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Fig. 2. Reproduction of digital terrain map
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Table 1. Methods and parameters used in spherical interpolation

Light Climatic Dataset(Type 1) Heavy Climatic Dataset
Used methods (Cha and Ochiai, Submitted) (Type 2)
Temperature Precipitation Temperature Precipitation
Negative exponential function 0.78 0.53 0.78 0.53
Constant radius stations 30° 35 8’ 10°

Oval weighting 0.4 1.2 0.4 1.2
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Fig. 4. Expected Koéppen's diagram, The climate
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mest month temperature(WMT), coldest
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Fig. 5. Potential natural vegetation distribution expressed by the simple GNVM system with Light
Climatic Dataset
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Fig. 6. Potential natural vegetation distribution expressed by the altitude-allowed GNVM system with
Light Climatic Dataset
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Fig. 7. Potential natural vegetation distribution expressed by the altitude-allowed GNVM system with

Heavy Climatic Dataset

Table 2. Areal comparison of vegetation type between estimates by global natural vegetation mapping

(GNVM) system

(G ha)

GNVM system

Vegetation/climate type Simple

Altitude - allowed

Light Climatic Dataset Heavy Climatic Dataset

Tropical forest(Af) 0.86 0.83 0.79
Tropical monsoon forest(Am) 0.47 0.45 0.56
Savanna(Aw) 1.88 1.84 1.82
Dessert(BW) 1.49 1.42 1.37
Steppe(BS) 1.96 1.70 1.711
Mediterranean vegetation(Cs) 0.50 0.45 0.53
Broad-leaved forest(Cf) 1.70 1.64 1.77
Dry or mixed forest(Cw) 0.72 0.55 0.57
Coniferous forest(Df) 3.04 2.99 2.91
Coniferous forest(Dw) 0.44 0.50 0.35
Tundra(ET) 0.60 1.13 1.14
Ice(EF) 1.39 1.55 1.53

Total 15.05 15.05 15.05
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Table 3. Comparison of two estimates of the global land area(Gha) with that of the National Astro-

nomical Observatory(1994)

Global land area

Sources Total Differences
S Abs. %
National Astronomical Observatory(1994) 14.89
Objects of GNVM system 15.05 0.16 1.07
comparison Emanuel et al.(1985b) 14.59% -0.30 -2.01

The total land area in # was estimated by summing up the land area(13.14 Gha) between 80N and
60S latitude(Emanuel et al., 1985b) and the other land areas(1.45 Gha) from the National Astronomical

Observatory(1994).
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