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Development of Global Natural Vegetation Mapping System
for Estimating Potential Forest Area

Cha, Gyung Soo

Department of Forestry, Chonnam National University

ABSTRACT

Global natural vegetation mapping (GNVM) system was developed for estimating potential for-
est area of the globe. With input of monthly mean temperature and monthly precipitation
observed at weather stations, the system spherically interpolates them onto 1° X 1° grid points on
a globe, converts them into vegetation types, and produces a potential vegetation map and a po-
tential vegetation area. The spherical interpolation was based on negative exponential function
fed from the constant radius stations with oval weighing method which is latitudinally elongated
weighing in temperature and longitudinally elongated weighing in precipitation. The temperature
values were corrected for altitude by applying a linear lapse-rate (0.65C /100m) with reference to
a built-in digital terrain map of the globe. The vegetation classification was based upon Képpen'’s
scheme. The potential forest area is estimated for 6.96 Gha (46.24%) of the global land area
(15.05 Gha),

Key words: GNVM system, Producing PNV map, Spherical interpolation, Vegetation classifi-

cation
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Table 1. Inland waters accounted for topographic
dataset in GNVM system
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Fig. 1. Reproduction of the digital terrain map used in this study.
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Fig. 2. Basic concept of vegetation mapping.

Fauel i3 712w B HEE AL Az TR &, 2 irTFEEel Aol
o] HAHg A3t Aolnt. 1 AW E -2 Koppend] A /7| F 750 AR Ak, AWA
E T E i AAE S S8, AT BmiemARS S, MAR miES AN
sl Egpgolth,

GNVMA £=de] Zzade TEH 52 AYHAeH, BA £HRAE FAFe4E
FACOM M-780 /200!l 2lal <=3 =) it}



408 Korean J. Ecol. Vol. 19 No. 5

Interpolated Koppen elements

tation data
Statio data

Vegetation/climate
classification

ja rr7

e = AT
" =
. Spherical o
; interpolation . Compilation .
x (——- > ( = wMT

= -
Spherical L
interpolation

4‘=‘«-‘.

@w Digital terrain map
Topographic (OT™M) == =7
data [y AP
: 3 : - === AMP
i L_...__.> “ ~
: i Spherical : Compilation
: interpolation ; L7 o
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Table 2. Methods and parameters used in interp- A% ¥ 847} BEKEER T SEEKFLE

olation aAteE AE ov . 5, He FA (T
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Fig. 5. Potential vegetation distribution estimated by GNVM system,



413

Global Natural Vegetation Mapping System

Cha

1996

October

106°0ST oyl 6016 860°v¥ €96°01 166°62 166°L1 SvLve [Biol
815°G1 888°¢1 LETO 2000 €90°0 82v'1 (39) @21
6vE' 11 951°0 600°0 9e1'S 692°0 910°0 988°0 158% (3d) 'ipun]
G66% 5667 (MQ) 159J0F SNOISIUOD
¥16'6¢ [ZARA 1¥6°G 66701 (3Q) 15910} SNOISJTUOTY
eSS 292°0 ¥58°¢C €851 6970 64¢°0 (#) 15910F PaXIN 10 18210F A1
8% 91 1281 S9¥°2 it ¢L60 9ISy 60S°¢ (JO) 315910F pareo[-peoig
&Sry €620 80¢€'1 6€8°0 9e6°0 0Se0 920 (sD) uone}a8an UBAUBIISIIPIIN
PEO'LT 8¥ze St 4 Lv0°0 5669 ¥eo SpLT (sd) oddaig
61V €e1°¢ AN GER'L 690°0 ¥e00 (md) 1983
¢SE81 ¥9°0 8¥2¢ L9T°6 Ge0’s 192°1 (My) euueseg
A 090°0 606°0 8EET 2907 201°0 (ury') 3s910J uoosuows [edtdol],
rieg ¥€6°0 12072 6v1°'1 091y (3V) ¥sa10f utel fedrdol],
BOLIDUIY BOLISWY

[eio], BOTDIBIUY BIUBID() eIsy adoiny eouly ynog YrIoN adA3 sjewt] / uotjeosdap
@:\6: ;.monm‘ua_mmﬂo jewWld/ uoljeodaa m,wma‘a.o& uo poseq weIsAs WAND Aq vBmE::mm eoIe Mmbmuwmow [euoi8al1 pue [eqO[D) ¥ jqel,



414 Korean J. Ecol. Vol. 19 No. 5

€ huhe 70 KR Zbzbel dis] AW E WA S AEFivh 3 gt KEIEE o
& WY o] b 7pzbo] A Ao T Ut 2EHE 5 AR E FEH Qo

zhzyel #&-r2hol th ek Koppenol 21 Ao wzl Jeld Q43S A3z ¥ g g
A Fol el AAEEE @St (Fig. 5), AAtE HEE A4dict (Table 4). A7) %
A AdEHAeE A S4WFH(150.5%9ha)e] 46.24%0) Dl 69.69haw E=F AT, ole=
Whittaker®} Likens(1975) ) 36.9% ¢} Bazilevich (Walter 1985) 9] 52.4% 9} &= 2}o]7} ¢l o1},
o529 Fhahg Kol vt ¢, XA e SAHH S BmiER(YE B K LE 1994) o)
A& 148.9%ha® AHg 3t ok, GNVMA] 2:8llof 2} 3} F4 v 2 o] #ftE R osted A H
AABGE 1% 45 2A JeElsed, 1 9208 GNVMA| 28l 728 #rigmBEe oS
A FHQ Sy o] AiE o] 9dx] g0 R Qlate] Kigio] B O 2 AAE YY) wEole
Alg ")

= iR

MR Eol M7En AMEMES £YsH7] A% MitkE #1E(Global Natural Vegetation Map-
ping, GNVM)A| 281§ 7). o] AJ2¥1e A4 371x]) GAlE o] Folx] Ut s v
=, AAZA el HEI 7122 el #E5XE tekmE UA ol TR ol she] Bk g skl
zt AAel gk Bz = w88 me EAste 2300 B3y e 2AFEg 7]L9
BEKEEDT o] SEKTES H9A7) A9 o] o8] A" 3l 729
WM e HiEBEE AL GERMES AAAY THA aAE, A7 2t BFE e
HWHEE AL AAFEE Bste], 7t A A4S AR, a2 A FE-2 Koppend]
TR 7128 FUh A Gl 2P9 AQE-E Edete] A MASHEE VE
st fEARS] EIES Atstm kEJHRZE 71Estd FEEo Ak, GNVMA| 2"l olg 3
e A7 A AEEde H 413 (150.5%ha) 9] 46.24%0°) @sl= 69.65haz VhEFR:
=3

" GNVM Al 28] ot gt AL oful, &l 3 skmimfiie: e Feol et 21 2
= AF o] Hoin AvrEth GNVM A4S S 21 7]7] s e sriamiE e &
£ FRulolete] L A5kl 3 Hifzel P& So] najEojol ¥R oz AtgHET)

B 0N

A4l BN HAREES 37198 MEE #M%E(Global Natural Vegetation Map-
ping, GNVM) A 28-& 723t GNVMA| 282, A4 Zt=| o] 99 7le7} 74 B
ol A, sREMAECl o8 mEkE AAY 1° x 1°9 HFF & el o) RES A5, 1 53
ANE R S FEIE, TR ZAAE VAT BEN EEE 23 2 AN mHEL
< 7bsAR 1A BER Y mdle, REMEEE 1A 72 diate] BEMIE(0.65C
/100m) & HAIEL, FREJ EA3te SFEANN BFE 7129 mEkEd 25
BEMRFHES A7 A9 f58Eert 2 &5 uch 2 A 720 = Képpens] 75 7]F0] A&
HATh GNVMA £g]ol o3 FHE dyo #a Agshde d 8493 (150.5%9ha)
46.24%0l 25l= 69.65has ebwtc},



October 1996 Cha : Global Natural Vegetation Mapping System 415

51 7 3Tk

BrATIE-E. 1983, M A2E:. (BF) B AME 2 -, BN, 447D,

B - TEA ot BERS) BN A A E HESH] 91 sRREmwWEE e BE Fi1E

B K&, 1994, BRI F £, HE, ®H. 1042p.

WRRLE. 1985, EREF &, HE, EH. 968p.

FHIF =5, 1982, AP, HE AL MR, B, 205p.

Barney, G.0Q. 1981. The Global 2000 Report to the President of the U.S., Vol 1.
Pergamon, New York. 360p.

BOEHHO-MOPCKON®JIOT. 1980. The Distinct World Ocean. (in Russian)

Cramer, W.P. and R. Leemans, 1993. Assessing impacts of climate change on vegetation
using climate classification systems. I» A.M. Solomon and H.H. Shugart (eds.), Veg-
etation Dynamics and Global Change. Chapman and Hall, New York. pp. 190-217.

Emanuel, W.R., H.H. Shugart and M.P. Stevenson. 1985a. Climate change and the
broad-scale distribution of terrestrial ecosystem complexes. Climatic Change 7:29-43,

Emanuel, W.R., H.H. Shugart and M.P. Stevenson. 1985b. Response of comment: Cli-
mate change and the broad-scale distribution of terrestrial ecosystem complexes. Cli-
matic Change 7:457-460.

FAQ. 1981. Forest Resources of Tropical Asia. Food and Agriculture Organization of the
United Nations, Roma. 475p.

FAO. 1982. Tropical Forest Resources. Food and Agriculture Organization of the United
Nations, Roma. 106p.

Glitter, P.J. and J.E. Kutzbach. 1990. A modified K&ppen classification applied to model
simulations of glacial and interglacial climates. Climatic Change 16:193-215.

Holdridge, L.R. 1947. Determination of world plant formations from simple climatic data.
Science 105:367-368.

Lamb, H.H. 1972. Climate: Present, Past and Future. Methuen Co. Ltd., London. pp.
498-500, 511-521.

Mercado, J. L. 1991. FAO Statement to the 8th Biennial Convention of the Asian Associ-
ation of Agricultural Colleges and Universities. Asian Association of Agriculture
Colleges and Universities. 7p.

Miiller, M.J. 1982. Selective Climatic Data for a Global set of Standard Stations for Veg-
etation Science. Dr, W, Junk Publishers, London, 306p.

Robinson, J., S. Brush, I. Douglas, T.E. Graedel, D. Graetz, W. Hodge, D. Liverman, J.
Melillo, R. Moss, A. Naumov, G. Njiru, J, Penner, P. Rogers, V. Ruttan and J.
Sturdevant, 1994. Land-use and land-cover projections: Report of working group C. In
W.B. Meyer and B.L. Turner II (eds.), Change in Land Use and Land Cover: A Glo-
bal Perspective, Cambridge University Press, UK. pp. 324-340.

Shugart, H.H. 1990. Using ecosystem models to assess potential consequences of global



416 Korean J. Ecol. Vol. 19 No. 5

climatic change. Trends Ecol. Evol. 5:303-307.

Thornthwaite, C. W, 1933. The climates of the earth. Geogr. Rev. 23:433-440.

Walter, H.H. 1985. Vegetation of the Earth and Ecological Systems of the Geobiosphere,
Springer, New York. 318p.

Whittaker, R.H. and G.E. Likens. 1975. The primary production of the biosphere. Human
Ecol. 1:299-369.

(1996 8€¥ 29¢ )



