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The Vegetation and Soil Characteristics of Urban Forest as Geological Location

. . 1
in Daejeon, Korea
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ABSTRACT

This study was carried out for the purpose of understanding the situation of the urban forest and presenting
basic data bases for a proper management plan through the analysis of forest vegetation and soil characteristics.
In three representative urban forests of Deajeon, we analyzed the differences of vegetation and soil properties
in each geological location. The indices of ecological health such as Species Diversity and Maximum Species
Diversity are increasing in the order of Namseon Park, Wolpyung Park and Mt. Bomun,; the first is in the center
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of the city, the second is well-conserved inner-city park and the third is in the border of the city. In the soil

analysis of Namseon Park where human disturbance is strong, the surface fuel bed was very thin just 0.5cm and

the soil was harder than the other two urban forests, the soil hardness was 0.5~3.7kg/cit’. All three urban forests

showed low pHi:s under 5.0 except Robinia pseudo-acasia association of Wolpyung and low exchangeable

cation level. These results say that the urban forests of Deajeon have been being acidified severely and the

eluviation of exchangeable cation is proceeding. The organic matter and the available phosphate level was lower

than the average level of Korean forest. It means that nutrition supply is not sufficient. In Daejeon urban forests,

the management plan of urban forest is necessary according to the analysis result of vegetation and soil.

KEY WORDS: ECOLOGICAL HEALTH, HUMAN DISTURBANCE, ACIDIFICATION, MANAGEMENT

PLAN OF URBAN FOREST
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Figure 1. The location map of the study sites in Daejeon,
Korea
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Figure 2. The dendrogram of hierarchical classifi cation
by Squared Euclidean Distance in the urban
forest of Daejeon
(1(+): Robinia pseudo-acacia positive, 2(+): Axis 1

Pinus rigida positive, 3(+): Larix leptolepis
positive, 4(+): Pinus densiflora positive)
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Figure 3. DCA ordination of fourteen plots in the

urban forest of Daejeon

(eigenvalue of Axisl: 0.667, eigenvalue of
Axis2: 0.401, Group I : Robinia pseudo-acacia
association, II: Pinus rigida association,
IM: Qurcus acutissima association, [V:
Pinus densiflora and Pinus desiflora mixed
association, V: Larix leptolepis association)

Table 1. Importance Value of woody species in the urban forest of Daejeon

Association' I I m v \Y
Species 1-5 25 33 -1 21 :31 22 12 :23 24 13 14 3-2 3-4
Robinia pseudo-acacia 79.80 89.40 47.76 5.89 2.60 0.85 3.17 3522 - .11 11.03 10.89 6.33 0.17
Pinus rigida - - -| 66.22  50.00 - - - - - 2.33 5.50 22.42 3.63
Quercus acutissima 774 032 8.36| 20.30 -| 43.06 5642 4527 - - 728 2423 0.28| 0.17
Diospyros lotus - - - - -l 8.03 - 439 - 238 019 212 - -
Pinus densiflora - - -l 253 795 - 0.06 1.32| 47.05 62.05 61.02 4207 26.56 -
Quercus variabilis - - - - 413 - - 3.27| 1648 1336 - - - -
Prunus sargentii 0.41 - 1.47 2.27 10.08 6.82 1.04 3.19 4.53 1.55 6.64 2.23 1.40 0.26
Castanea crenata - - 1.78 - - - - - - - 140  5.07 7.61 -
Larix leptolepis - - - - - - - - - - - - - 4418
Alnus japonica - - - - - - - - - - - - -l 219
Parthenocissus tricuspidata - - 1.81 - - - - - - - - - 0.28| 7.74
Hydrangea serrata for. acuminata - - - - - - - - - - - - -l 1.04
Quercus serrata 2.40 1.66 241 1.61 0.12 1.15 8.81 1.97 443 4.67 0.48 0.82 7.65: 11.01
Rhamnus davurica - - - - 19.56 - - - 1278 410 - - - -
Rhododendron mucronulatum - - - - 012 - 074 0.49: 287 254 - - 1.64i 0.10
Rhus trichocarpa - 239 - - 218 - 063 - 596 231 - - 4400 145
Rosa multiflora var. multiflora - - 0.64 - - 270 - - - - 010 - - -
Rubus crataegifolius 1.50  1.54 - - 057 - - 3.16 - - 078 048 - -
Styrax japonica - 1.50  20.06 - 0.28 0.94 11.00 - 2.76 2.96 - - 3.76: 20.12
Acer ginnala - - 1.73 - - - - - - - 007 - 0.18 -
Acer palmatum 0.21 - 11.28 - - 18.56 - 0.24 - - - - - -
Lespedeza cyrtobotrya - - -1 0.89 - - 057 - 046 027 1.85 - - -
Stephanandra incisa - - 1.27 - 0.16i 470 - - - - - - 1.83; 3.75
Zanthoxylum schinifolium - 180 - - 080 - 017 - - 014 - 016 3.79 -
Ligustrum obtusifolium - 015 - - - 468 - - - - 010 034 - 0.10
Magnolia obovata - - - 030 - - - 049 0.08 - 039 - - -
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Table 1. (Continued)

s . 1
Association 1

Species -5 25 33

2-3

Acer triflorum - - .
0.53
0.30
Albizzia julibrissin - - -

Ailanthus altissima - -
Akebia quinata - -

Alnus hirsuta - - -
Callicarpa japonica
Celastrus orbiculatus
Celtis sinensis

Chionanthus retusus - - -
Cornus kousa
Corylus heterophylla - - -
Crataegus pinnatifida - - -
Euonymus alatus for. Ciliatodentatus - - -
Forsythia koreana -
Juniperus rigida - - -
Lespedeza maximowiczii -
Lespedeza thunbergiisubsp.formosa - - -
Lespedeza xnakaii - - .
Lindera erythrocarpa - - -
Lindera obtusiloba - - -
Lonicera japonica - - -
Magnolia kobus - - -
Malus sieboldii - - -
Pinus thunbergii - - -
Pueraria thunbergiana - - -
Pyrus pyrifolia - - -
Quercus aliena - - -
Quercus mongolica
Rubus parvifolius - - -
Sophora japonica - - .
Spiraea prunifolia for. simpliciflora - -
Styrax obassia R - R
Symplocos chinensis for. pilosa - - -
Vitis amurensis - - -
Vitis flexuosa - -
Weigela subsessilis - - -
Wisteria floribunda for. floribunda - - -

427 - - - - - - - -

1-1: Pinus rigida association in Namseon, 1-2: Quercus acutissima association in

Namseon, 1-3: Pinus densiflora association in Namseon,

1-4: Pinus densiflora-Quercus acutissima association in Namseon, 1-5: Robinia pseudo-acacia association in Namseon, 2-1: Pinus rigida
association in Wolpyung, 2-2: Quercus acutissima association in Wolpyung, 2-3: Pinus densiflora-Quercus variabilis association in Wolpyung,
2-4: Pinus densiflora association in Wolpyung, 2-5: Robinia pseudo-acacia association in Wolpyung, 3-1: Quercus acutissima association in
Bomun, 3-2: Pinus densiflora-Pinus rigida association in Bomun, 3-3: Robinia pseudo-acacia association in Bomun, 3-4: Larix leptolepis

association in Bomun

:

SHBAE A GrEme] 9510l SIS olg
of B oz, AURYS AT LE FHA Frhe
£7b10 Blgo ekt v Friopie ngth Ao
SEE 0914 Aold ghe Bow, Aurgol

13424 744 7 Lebgeh. 53] obbAu e ve-

WS FURFE 0 AR ghe Hol oAU} AU
7B 922 o 4 Glrk(Table. 2)
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Table 2. Diversity Indices in each plot in the urban forest of Daejeon
Association [ I m
Diversity Indices 1-5 2-5 3-3 1-1 2-1 3-1 2-2 1-2
Number of species 10 10 15 8 15 14 15 13
Species Diversity(H') 0.5164 0.5698 0.8556 @ 0.6662 0.9309 : 0.9650 0.9440 0.8733
Maximum Species Diversity(H'max) 1.0000 1.0000 1.1761 { 0.9031 1.1761 | 1.1461 1.1761 1.1139
Eveness(J') 0.5164 0.5698 0.7275 ¢ 0.7377 0.7915 | 0.8420 0.8027 0.7840
Dominance(D) 0.4836 0.4302 0.2725 | 0.2623 0.2085 | 0.1580 0.1973 0.2160
Table 2. (Continued)
Association v \
Diversity Indices 2-3 2-4 1-3 1-4 3-2 3-4
Number of species 12 18 22 16 24 23
Species Diversity(H') 1.0070 1.0465 1.0097 0.9663 1.2370 1.1057
Maximum Species Diversity(H'max) 1.0792 1.2553 1.3424 1.2041 1.3802 1.3617
Eveness(J') 0.9331 0.8337 0.7522 0.8025 0.8962 0.8120
Dominance(D) 0.0669 0.1663 0.2478 0.1975 0.1038 0.1880
1.4000 1.4000 1.6000
1.2000 1.2000 -~ 14000 1 .\./I
1.0000 —m 1.0000 12000 7 k/‘/‘
r’/‘_—#‘ 1.0000 -
0.8000 0.8000
0.8000 -+
0.6000 .// 0.6000 05000 |
0.4000 —h—H' 0.4000 A . i el
B e ——H' Max o-4000 ——H' Max
0.2000 0.2000 0.2000 -
0.0000 0.0000 0.0000
Mamseon Wolpyung Bomun Namseon Wolpyung Bomun MNamsean Walpyung Bomun

Robinia pseudo-acacia
association( I )

Yol FodEst HFoF=olA 7 w2 dhe 2o U SaME YT rSEol A ofZke] Aol K
iy —)F%l‘o] nE2A FEsh= FEgt *”‘“?"XE oL ol7l= sHAIE HAFOoR EAl WA EAS FES
U= WA, oMU RS FA S ol A9 mREEZRR| = vl Wol e JAls-dol Histe] WA ez} & o] Fojx|a
G W2 FodEet e e Hola Sl AL, 7 2 HBFY, EA] ol A[ste] EA| 4
HARS A i @2 %57} T EAgem A IS 2 o EeAt o2 IUSETE A e
Aoz FUFEE 0.8~1.3 Abo] 9 gh2 Holil, ¥ EAS Ao wE FUFES ARE EAE A,
OEs L1~14 Abo]] ghe Holil Qlof ZA] Ui A Ul fiFIske] Q17E 7Hdo] AsiAl dofu= HAE
M= 7 Tl vlske] FoYE 9 HAAFUIdE BF Hap e A} A QoA At ez Q1] 7]
& S Holal qlth oAU dEAVTEE = = 8 B ZAgo] A AN o7 Aol B
AP e Eotal FE FuY=S Holal Qltk ol A= Y = AR WA o]F 7|2E =AW
Rl s FARE R o= B Ak 3%54:% = O] TAlzo] AFEOlA AHT FASE AlSsHHA &
Alg HIAAIE R vl 2 H(Figure 4), OF7HA| L of A] Alol| Q17F 7ML Haskel wrole ulelsto] AelA A7t
© AT E-EEHI Y- A o2 FHYE Y 41’41%— e FEY 5 Sl WS o] Zasit oE Sl
OF=7F wotAle Ae FAd o ek AdeEuEE A Ades 3 o850l ¢ UiE g4 &Ysh=

Quercus acutissima
association(III)

Pinus densiflora mixed
association(IV)

4. Species diversity and maximum species diversity in each association in the urban forest of Daejeon
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Table 3. The physical and chemical characteristics in the urban forest of Daejeon

Exchangeable Cation

F' D H N o) P CEC
Plot Layer (my (cm)  (kefer) pHis %) (%) (ppm) — (Clz(j)la(ikg) vl (cmole/kg)
11 A 05 6 2.8 470 0.14 2.06 4.44 0.25 1.12 0.58 10.39
B 30 3.7 4.61 0.13 2.07 4.75 0.23 0.53 0.25 10.19
12 A 0.5 9 1.6 402 026 1.75 17.96 0.34 0.82 0.31 9.88
B 30 1.8 434  0.13 1.18 8.56 0.25 0.19 0.12 6.26
Namseon 13 A 0.5 6 2.5 4.15 0.17 1.24 7.30 0.20 0.60 0.25 7.86
Park B ’ 70 2.5 420 014 1.11 1.80 0.19 0.13 0.08 6.58
1.4 A 05 7 1.0 4.35 0.14 1.80 3.79 0.29 0.98 0.32 9.09
B 33 1.5 440 0.10 1.83 2.37 0.33 0.60 0.67 9.19
1.5 A 0.5 10 0.5 410 027 211 26.56 0.31 1.35 0.22 10.21
B 40 2.0 464 0.12 1.14 12.47 0.21 0.46 0.10 6.14
r-1 A 0.8 11 0.7 474  0.09 1.28 5.81 0.17 0.56 0.19 7.00
B 50 1.5 479 0.08 1.12 1.34 0.15 0.35 0.11 6.29
2. A 10 8 1.5 438 0.13 1.62 2.44 0.16 0.12 0.13 9.03
B 45 1.5 4.71 0.07 1.63 4.20 0.12 0.12 0.14 8.97
Wolpyung 23 A 15 9 1.2 438 0.16 1.88 5.81 0.21 0.08 0.17 9.40
Park B ’ 45 2.5 454  0.11 1.29 2.83 0.22 0.09 0.16 7.37
4 A 10 8 0.5 431 0.11 1.34 5.93 0.17 0.16 0.09 7.60
B ’ 65 1.0 445 0.09 135 2.30 0.16 0.07 0.05 7.48
2.5 A 05 7 0.5 5.04 0.10 2.05 6.76 0.19 1.58 0.15 9.33
B 40 0.5 5.79  0.10 1.61 6.61 0.20 1.37 0.24 8.24
3.1 A 45 8 0.7 412 026 192 7.30 0.38 1.05 0.56 11.16
B 42 3.0 444  0.13 1.49 3.17 0.32 0.47 0.50 8.72
39 A 45 13 1.0 429 0.18 1.58 4.62 0.19 0.18 0.12 8.55
Mt. B 56 32 446 013 123 2.17 0.23 0.21 0.13 7.85
Bomun 33 A 15 13 1.2 489 0.19 1.80 15.93 0.49 3.48 0.42 9.95
B ’ 64 2.7 487 0.13 1.66 12.18 0.42 2.37 0.22 9.33
34 A 50 15 1.3 432 015 131 4.70 0.25 0.38 0.16 6.81
B 72 3.0 457 0.13 0.86 3.28 0.21 0.22 0.10 5.63

' F: Surface Fuel bed, D: Soil Depth, H: Soil Hardness,

Cation Exchange Capacity

£ 7 29 =A% Hlgte] f71=
29| TA7} Bt 0.5emE o oFal, EOF AEL 0.5~3.7
kg/or = A UEETE o= A71AY «7H71E Sl &
71539 ARSI, g A Sl BesHA ¢ WREE A
Yste] geto] WA o R wEw, 53] AR
I} 7okl A ot Aol FEAIA et
I Qlck 3pehy EAS AR, B9 pHiswe ASOlA
4.02~5.04, Bt 4.41, BZo| AL 420~5.79, B 4.63 0]

N: pre-Nitogen, O: Organic matter, P: available P,Os, CEC:

dlom, o]= A& dA Bk pHys 4.03~4.65(Lee ef al.,

1998)0] vla A= & AMSkE| gl o f-2juhet Al E QR
Hat pHis2 A A3 548, BZ 5.52(Jeong et al., 2002)
Hobe w9 W3 s Holal Qlo] thiA] =A% A5
o= 7] L Holut AMH] 59 e HEAel A7IXE JFE
He Zeow Heth B W fadA IS 134~
27.56ppm O 2 -E|uel URE AR E QRN UE= 4t
(6.9~34.1ppm) ¥t} B|u A e Fhs Hol= Aoz Uet
U Ao tigt Fm Aol ZA7F Sl AeR
HoltkJeong ef al, 2002). E3F, A3 ZHS FH4t 0.70
crole/kg, B 1Y|<-S Hot 0.23cmole/kg 0.2 -2yt AH
EoFo] W 2|34 ofo]& SEKCa™: 2.44cmole/kg, Mg
1.01cmolc/kg) BTl wfj-o- Lo Hog EoF AR Q)
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Table 3. (Continued)
Heavy metal(mg/kg)
Plot Layer Cd Cr Cu Mn Ni
-1 A 0.02 0.08 3.36 3.05 0.36
B 0.02 0.04 1.00 0.45 0.11
12 A 0.03 0.10 1.72 5.70 0.35
B 0.02 0.11 1.31 1.35 0.16
A 0.04 0.17 2.27 2.20 0.33
Namseon Park 1-3 B 0.00 0.07 0.78 0.40 0.07
14 A 0.02 0.08 1.91 4.00 0.25
B 0.02 0.07 0.94 2.65 0.23
15 A 0.04 0.12 1.80 18.6 0.47
B 0.01 0.05 0.60 4.05 0.12
21 A 0.03 0.10 1.09 2.90 0.12
B 0.02 0.07 0.70 2.45 0.09
9 A 0.02 0.06 1.29 4.95 0.13
B 0.01 0.06 0.85 4.70 0.07
Wolpyung )3 A 0.06 0.16 1.29 1.60 0.36
Park B 0.04 0.16 1.10 2.35 0.17
.4 A 0.04 0.09 0.62 1.10 0.11
B 0.02 0.08 0.47 1.35 0.05
5 A 0.03 0.28 0.69 1.00 0.06
B 0.03 0.32 0.93 1.05 0.06
31 A 0.05 0.08 1.43 14.97 0.37
B 0.02 0.06 0.65 6.00 0.23
30 A 0.04 0.28 1.02 4.03 0.26
Mt. Bomun B 0.01 0.21 0.65 2.50 0.07
13 A 0.06 0.10 1.49 2.47 0.38
B 0.02 0.10 1.32 1.40 0.12
3.4 A 0.03 0.09 1.00 5.63 0.17
B 0.02 0.05 0.42 3.60 0.06
28y Fol22] g ot pHis7k

2002).

UBIUY EFE 971 = :
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R, SR 2 Al £ AR dg gl 49 $2
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o meh ulid We ghe Mol g B AV U melth
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Sile] B 1850 T LS0me £A U YA 59 a4 Yol AeAuct ok ke g
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