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Mapping of the Righteous Tree Selection for a Given Site
Using Digital Terrain Analysis on a Central Temperate Forest'
Young-Ho Kangz, Jin-Hyun Jeongz, Young-Kul Kim® and Jae-Wook Park’
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ABSTRACT

The study was conducted to make a map for selecting righteous tree species for each site by digital
terrain analysis. We set an algorithmic value for each tree species' characteristics with distribution
pattern analysis, and the soil types were digitized from data indicated on soil map. Mean altitude,
slope, aspect and micro-topography were estimated from the digital map for each block which had
been calculated by regression equations with altitude. The results obtained from the study could be
summarized as follows :

1. We could develope a method to select righteous tree species for a given site with concern of soil,
forest condition and topographic factors on Muju-Gun in Chenbuk province(2,500ha) by the terrain
analysis and multi-variate digital map with a personal computer,

2. The brown forest soils were major soil types for the study area, and 29 tree species were occurred
with Pinus densiflora as a dominant species. The differences in site condition and soil properties
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resulted in site quality differences for each tree species.

. We tried to figure out the accuracy of a basic program(DTM.BAS) enterprised for this study with
comparing the mean altitude and aspect calculated from the topographic terrain analysis map and
those from surveyed data. The differences between the values were less than 5% which could be
accepted as a statistically allowable value for altitude, as well as the values for aspect showed no
differences between both the mean altitude and aspect. The result may indicate that the program
can be used further in efficiency.

. From the righteous—site selection map, the 2nd group(R, Bi) took the largest area with 46% fol-
lowed by non—forest area (L) with 23%, the 5th group with 7%, and the 4th group with 5%,
respectively. The other groups occupied less than 6%.

. We suggested four types of management tools by silvicultural tree species with considering soil

type and topographic conditions.

Key words : digital terrain analysis, map, central temperate forest, righteous—site selection
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Fig. 1. Map of the study area.
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Table 1. General description of the sample plots.
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No. tSy 'OI:é ;ggﬁ; Aspect S(IQL))e Ele(‘::;lon Dominant species ir?cllt:x
1 Bi Middle S 21~25 401600 Pr, @s. Qg. Qd 5.5(P»)
2 B Peak - {15 401~600 Pr. @s. @d 7.4(Pr)
3 B Peak — <15 >601 Pr, Qu. Fs 4.8(P»)
4 B; Peak - 15 401600 Pr. Pd. @5 6.7(P»)
5 B Middle W 16~20 401600 Pd. @s 5.5(Pd)
6 Bi Middle N 16~20 >601 Pd, Fs, Rt 5.0(Pa)
7 B Peak - {15 401-600 Pd. Pr. @ 6.0(Pad)
8 B Peak N {15 401-600 Pd. Rt 6.0(Pa)
9 B Peak - <15 401~-600 Pd. @s, Rt 4.0(Pd)
10 B; Peak N 15 401600  Pd. €s, Qa 6.0(Pd)
11 B Middle S »31 >601 Pk, Af 8.0(PR)
12 B: Peak - 15 >601 Qs, Pd. Rt 11.0(Qa)
13 B Peak — <15 <400 Qs, Pd, Rt 4.3(Qs)
14 B Peak - 15 >601 Qs, Qu. Af 6.0(Qs)
15 B Foot - <15 <400 Qac, Qd 13.0(Qac)
16 By Middle - <15 401 ~600 Co, Ae 6.5(Co)
17 B Foot - <15 <400 Ll Qg 9.8(L)
18 B: Foot N 26~30 401600 LI @s, Qac, Rt 10.5(L)
19 By Foot NE 16~20 <400 Ll Cec, Qg 11.3(L)
20 B: Foot N 2125 <400 Li, Q. Cc 9.5(L)
21 B: Foot S 16~20 <400 Li, Qg Rt Qd. Qs, Cc 11.9(L)
22 B Foot SW 16~20 <400 L, Qd 11.0(L)
23 By Foot - 15 401600 LI Qg 10.5(L)
24 By Middle N 16~20 >601 Ll Rt Fr 9.5(L)
25 B- Middle NE 26~30 401~600 L/ 10.5(L)
26 B> Foot - <15 <400 Pr, Qg. Rt 7.2(Pr)
27 B: Foot W 21~25 401600 Pr. Qg 7.0(Pr)
28 B: Foot NE 16~20 <400 Pr, Ce, Qg. Qd 8.3(P»)
29 B> Foot N 26 ~30 <400 Pr, Qg 7.3(Py)
30 B> Foot - <15 401~600 Pr. Qg 7.8(Pr)
31 By Foot N 16~20 <400 Pr, Pk, Fr., Rt 7.2(Pr)
32 By Foot S 16~20 <400 Pr, Qs 7.9(Pr)
33 B> Foot N 21~25 401~600  Pr. @s. Qac 7.3(Pp)
34 B: Middle SE 26~30 401~600 Pr. Qg. Qd. Rt. Cc 7.5(Pr)
35 By Middle - {15 <400 Pr, Qs, Quc 8.2(P»
36 By Foot - <15 <400 Pk, Be, Qg 8.3(PR)
37 B2 Foot - {15 <400 Pk 8.3(Pk)
38 B> Middle - <15 401~600 Pk 10.5(Pk)
39 B2 Middle - <15 401~600 Pk Js. Ae 11.1(PR)
40 By Middle NE 16~20 401~600 Pk 11.0(Pk)
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Table 1. Continued
Soil Topo— Slope Elevation . . Site
No. type graphy Aspect (") (m) Dominant species index
41 Ba Foot NE 16~20 401~600 L/ 14.8(L)
42 Bs Foot - <15 <400 Ll, Qg Qd. Ae 13.0(L)
43 Bs Foot N 21~25 401~600 L/ 10.5(L)
44 B Foot - <15 401~600 LI [, Ae 13.5(L)
45 B; Middle E 16~20 401~600 LI, Rt Bp. Cc 15.9(L)
46 B Foot N 16~20 401~600 Pr, Rt, Fr 10.0(P»)
47 B3 Foot SE 21~25 401~600 Pr, Rt, Ap 11.7(P?)
48 Bs Foot N 16~20 401~600 Pr, Rt, Sg, Cc 8.8(P»)
49 B Middle - <15 401~600  Pr, Fr, 10.5(P»)
50 B3 Middie N <15 >601 Pr, Aj, Fr 10.8(P7)
51 B,  Foot SE 16~20  401-600 L/ Sg. Fr. Rt, Pt 14.0(L)
Notes :

— :no aspect, peak : peak mountain, middle : middle mountain, foot : foot mountain

Ae : Aralia elata, Af: Alnus firma, Aj: A. japonica, Ap: Acer pseudo-sieboldianum, Bc :@ Betula
costata, Bp : B. platyphyila var japonica. Cc : Castanea Crenata, Co : Chamaecyparis obtusa., Fr:
Fraxinus rhynchophylla, Fs: Fraxinus sieboldiana, ]S : Juglans sinensis, Ll : Larix leptolepis, Pd :
Pinus densiflora, Pk: P. koraiensis, Pr:P. vigida, Pt: Populus tomentiglandulosa. Qa @ Quercus
aliena, Qac: Q. acutissima, Qd: Q. dentata. Qg :@ Q. geossesevrata, QS : Q. serrata, Qv’ Q. varia-

bilis, Rt: Rhus trichocarpa, Sg : Salix glandulosa
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Table 2. Selection of planting trees.

Conifer species

Broadleaf species

Abies holophylla, Chmae-
cyparis pisifera, Juniperus
chinensis, L. leptolepis, P.
densiflora, P. koraiensis,
Taxodium distichum, Taxus
cuspidata

Acer mono, Acer triflorum, Aesculus turbinata, A. elata, B. platy-
phylla var japomica, Betula schmidtii, C. crenata, Chaenomeles sinensis,
Cornus controversa, Diospyros kaki, Eucommia ulmoides, F. mandshuri-
ca, F. rhynchophylla, ] sinensis, Maackia amurensis, P. euramuricana
“ECO28”", Q. acutissima., Q. wmongolica, Rhus verniciflua, Robinia
pseudoacacia, Stewartia koveana, Tilia amurensis, Zelkova serrata

Table 3. Selection of planting and non—planting areas.

Factor Planting area Non—Planting area
Micro-topography Foot, Middle Peak
Soil type B, B;, By R, By
Slope type Below 30° Above 31°
Law control area Non-national park National park

Note : R : Rocks & Law control area, B;:Dry Brown forest Soils, B

: Slight Dry Brown forest Soils

B : Moderate Brown forest Soils, B : Slight Wet Brown forest Soils

Table 4. Algorithm for selection of planting tree.

Elevation Below 400m 401 ~600m Above 601lm
Soil Type Aspect Species Aspect Species Aspect Species
R, B; —  Non—Planting area* —  Non-Planting area® - Non—Planting area*
By N Al LLPERp.Qm N Am,. Bs, At, Pk, Ah,Qm N  AmQm
S  Ae Ll Cc Cp.Jc S Awm.Bs, At, Pd, Qm S  Am, Pd Bp.Qm
Qm, Rp
By N  Ma,Fr,Pk,Ah.Qa N  Am,Fr At Pk, Ak Qa N  Am,Sk Tc,Qa
Pe, Ta,
S Dk.Zs,Ma, Cs, Fr,Cc S Am,Fr,At, Pd, Qa S Am, Sk, Pd, Bp, Qa
Rir.Qa,Eu, Pe, Ta.Js
B - e — Sk, Em, Fr, Ta, Td, Cco - T

Pe, Atu

Note : Slope>31° : Non-planting area*, Slope<30° :

Planting area, Ah:A. holophylla, Am @ A. mono,

At A. triflorum, Atu: A. turbinata, Ae: A. elata, Bp : B. platyphylla var ja-ponica, Bs: B.
schmidtii, Cc: C. crenata, Cs:C. sinensis, Cp:C. pisifera, Cco:C. controversa, Dk : D.
kaki, Eu: E. ulmoides, Fm : F. wmandshurica, Fr:F. rhyncho-phylla, Js:]. sinensis, Jc:].
chinensis, LI L. leptolepis, Ma : M. amurensis, Pd : P. densiflora, Pk: P. koraiensts, Pe: P.
euramervicana "ECO28", Qa : Q. acutissima, @Qm Q. mongolica, Rv: R. verniciflua, Rp:R.
pseudoacacia, Sk :S. koveana, Td: T. disti-chum, Tc:T. cuspidata. Ta: T. amurensis, Zs:

Z. servata
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Notes :
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y Sk, 75, M8, (5, I, (¢
H< 4

Rv, @5, By, Pe, Ta, Js
N-A&, Fr, P, 4h, G, e, Ta

Nen Planting

P : peak of mountain ; EL : elevation(<4 : below 400, 4~6 : 401~600, >6 : above 601) ; AS : aspect ;

SL : slope

Fig. 2. Flow chart for selection of planting tree.
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Fig. 3. Planting map by overlay of different digital map.
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Table 5. Area of each planting tree group.
Symbol Soil type Elevation(m) Slope(” ) Aspect Area(ha) Frequency(%)

TI( 1Group) L <400 <15 - 585 23

&( 2Group) Bi, R - - - 1157 46

<( 3Group) Bo <400 30 N 47 2

ZA( 4Group) By <400 30 S 119 5

< ( 5Group) By 401-600 <30 N 186 7

{( 6Group) By 401-600 <30 S 323 13

&( 7Group) By >601 <30 N 25 1

( 8Group) By 601 <30 S 28 1

% ( 9Group) B <400 30 S 4

W(10Group) Bs 401-600 30 N 16 1

# (11Group) B 401-600 <30 S 8

»(12Group) Bs »601 <30 N 1

W(13Group) Bi 401-600 <30 S 1
Note : See Fig. 3 for symbol definitions.
L : Non—forest land.
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