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Summary

This study was executed to analyze the vegetational landscape structure of Donggu Royal
Tomb forest by four kinds of ordination techiques(polar, principal component analysis, reciprocal
averaging, and detrended correspondence analysis) and comparison of the couple photographs
between 1920s and 1987. Thirteen sites were sampled with clumped sampling method in June

of 1987 and five quadrats were examined in each site.
The result of this study can be summarized as follows.

1. Environmental impact grade 3,4 and 5 area covered 16.11ha and these area should be restored

by the input of human energy because self - refair seemed to be impossible.

2. Pinus densiflora community of actual vegetation covered 8.2%, Alnus jeponica community
57% and Quercus aliena community 15.8% of the surveyed area(73.3ha). And afforested

vegetation including Pinus koraiensis, Pinus rigida, Alnus hirsuia and Robinia pseudoacecia

covered 27.0%.

3. Donggu Royal Tomb forest was divided by Pinus densiflora, P. densiflora — Quercus
aliena, Alnus jeponia — Q. aliena and A. japonica community. DCA was the most effective

method of this study.
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4. DCA ordination were showed that succesional trends of tree species seem to be from

Pinus densiflora through Prunus sargentii, Quercus serrata, Quercus aliena to Carpinus laxiflora

in P. densiflora community and from Alnus japonica through Acer ginnale to Q. eliene in

A. japonica community of the upper layer and from Rosa multiflora, Symplocos chinensis for.

pilosa, Zanthoxylum schiniflolium through Rhus trichocarpa, Styrax jeponica, Rhododendron

scilippenbachii to Viburum erosum, Lindera obtusiloba in the middle layer.

5. By the comparsion of the couple photographs beween 1920s and 1987, we can recognize

the change of historical landscape composed by P. densiflora and A. jeponica community and

those community is succeed to Q. aliena.

I.#% W

PRTIR iz $TE T4z 4 40/0"‘41
o AAkHERA =it A5 A= GF
We vt 5 Qe BEEYVeE -’i‘-‘a‘idl%: ‘r‘—%
o] ER3A EolA ATl & EEY FA 4
A= QAY Held 559 %w"‘r‘: 4 4 o, A
2R golgl: EEHe 1920~19301d ol ﬂﬁ
ol A} W3 R BERE Y oy &
#H9 4 oy £AUEE, Ad 4F9 L A
o= 22UTE AAsHaE Aotk &£vFE
EI/N RO 23hd, T4l o8 AW BHE
ol AAR N 83 420w HFsNHn, ¥4
Fulsol = 50004A 4 HE @AY 2L 4£VUFFH
o] 7zto] AHslo] 19603 7R gt = S2riet
Ao A 7} e wHg AR FHD £F, &
e vl Agd ez AAste Ao

<& At = °1T—’% o 2 AAsHE 7HeAdol
ach 59 #HEAN o FH9 F2EL LIVt F
H3 glev, SFHe AAL PiEFe ye] F
AE A7|ARAE 2 255 P o gAdPtolF: &
#RE 2457 A2 AA=A AMERENECE
B)o] 2% Q) B AT, 2F

Bl AolslE HuEH BRI LRI o
of wet £uFet eFFAe AuQ R
PRIREHY 25 Foluyl YEA =Ht =3
HA o] s3] HEwREES 212 WX A
o} 7} A& A gso] 100~200d Fof = £rvbF-9 2
guseFel ARFGe A GE AT, A
U5 9439 Aol A% Aot

aglEg B Q3 #HEThe sl ®ake
AQFAe AAHTF2E ¥, £ oraination
woll o3 BHBES FE3Y BREES A54E
2= AAATe s A AR xR E AT
e RAE FHoz ok

II. ARG
1. WEHRD

RARES PAAo s REE AEH ERE
AAshd A A19832 ARY 2NN ER
Bel shiz, 408 Kilish AFEHR o ol e
Afn BEROE} $EH ZASEE F5d 1R
17Mre E REMe] 204 KEE ol FL vk
E72e RMxe) @M 9ANE BHEY e
ool ¥z HYm oMot HEM, Htheol
2 3o, BRBROR), SBRCLR), BR(EM),
SIRCER), RS EAEAZE R, BROEFE),
TREHS MEAMER), RRGERS T #
), BRRED WATRY 950 AP 3
o}

5739 AADAL 1914ha(s7a 480} &
Al AL 055 A4YE AFE B 733ha(22
H)E AR ARk FEe A3 Agns
1274m o), EZARAR Y sdas 10~80m
otk o] 28 Fl4e ImTel N FR7| 4ol &
A 1951~1980419] 30W el FlaAtael s,
AW F/1e 118G LFA4(WD) 10044C G4
4(C.I) -18.93C, ‘ﬂ}% 738 1354 Tmz A -2
2o KPR FMEEF FEIIFoEE BFT
itk 43k VP40l $AFoR FHAE
SRS

2 WEHE

€)) %ﬁﬁ[&i Ex’*‘ié
ZAFE 2 SFHe] v U4t A
45> %""‘-4011 Zbzt 1A 4 F13 4o A A3}
gt 7 ZAFOl £ 5~6714 9 HHE(Quadrat)
£ Axa GyTFale 4 FFY HoRES 10



1988 7H) EpEe] M REES

R EEEK BT HE(L) 15

x10m, 81&¢] ) B7L 5x5m 2 sgded BE
e 7|9 WS wgty, ZAA] 7= 1987 6
~99ojoith. =3 A=ANAAR ] $HFe E¥
TEol whel BFEHERE =t st
@) BEAE
g7gclozyE ule, 3wka, EA], Eokilx, E
°&%7l%§}%¥, Eggrgs 2489 EE4

T Aol L0kgH el A8E A3, AgAs
&7 pageqPor Eokily, EGFIETY B
FgTFE ‘1—"*3}5’&5}

g3, AFAURAGE AY G mANAR HAAY
£ o] & £ ﬁiﬁ%&%-‘ﬂ Ao wte} 5ebAl 2
F ZABECE® &, 3 5F1E A HA P
2 Aztel &7 FFFe x| g4
e 2 SE3L EEe AFage] glm

\_
’L_

o e o ooX
;o

ol

r_&

EAde X, TFHE B4 Hevl x5
¥ T85v EGA 4o Hn F& i}
3= Log EFIAC)

(3) HApEEEEE
AR zAE ZAEHE o E-2AE g e 4
2452 FEHE WEEROBH)E, dE45
< BERPEMRS $ 319 o] 49 x18-E Curtis
& Mclntosh®, %29 ullol] 93] MHBEHELE
(importance value ; I.V), ZFi¥HEHEE L HE(mean
importance value ; MILV)E AAbslgdch 24 =4}
T2 %R (species diversity, H'), &A%
B (maximum species diversity, H'max), 7
(evenness, J'), 1§ &% (dominance, D), $HAE 58
(similarity index ; S.I.)+ Brower?, Shannon?,
Whittaker?’2] 4-4]& o]-2-3}¢]c}.

(4) Ordination4r#t

A A8 & ordination¥ Aol L3 zZEe &
BME meang ohg3 7ol -3l ch

Meanij= (RDij+RCij)/2

o{7]4 RDe &ALF-idlA +%F ]9 HBEEE]
3, RCe 24104 4% HEHEE =3
o] gol 4 7 FAAE ordinationg4 2] 7]x=}
B 2 o] &3l i} ordination® 4 -2 polar ordination
(PO), principal component analysis(PCA), reci-

of¥
OD'

procal averaging(RA), detrended correspondence
analysis(DCAYYWH-& o] &3} t}. PO+ Bray and
CurtisPe] -8 PCA+ variance—covariance
% correlation coefficient matrix®®%, RA+= Hill
0ol wylS, DCAE Hill''Ve] wh g o] &38hgl et
o]4e] ¥-A4% ¢4 computer program-g& A]-€-A

ddlgda =27 g gdd T Aol A |kt plant data
analysis package(PDAP)2} SAS packages A&
g3, 25 A4 IBM—PCe VAX/7802 o] &
st oh
(5) 1920:d o S} 1980\AH ] Atk g

19200 defof] &ojsle] HgEEHBER D A =
Algzxe B AlAlF FHAAY mleto] £olF}
BTE BRe A4sld, 24adsnd 453
FujAtgo A £33 Ao o3l A]F4YL
slmsbna 2 Ao EuEozn 19879 4
ol #g3igch B o TR AA47=2E 7
otab7] kel 7 29 25, £o] 10x10m Y
T 67048 AR 3l o] wuio] whel £A43H

. #R o E&=
1. BRIBRER

7 2AFS Ak ASE ek Elo) 3,
AZATE £UF2H, 24T FHITEA, &
YA, LUt gRuTEdes ad o
T 4 Qs BH, 2ATY HEEE S|,
A Ondsiols] BAe Fe 2477 Bl
AAA o2 Hukgt Holch ERATE 46~522 4
Aol AARE BEERES 48, FWY 42~4,
9%, FEBEY] 43~4593 i 2e £Zo T Fo
4o 344599 pH 55~65a) & ol gl xgh
S FRIEHE BT R e A49
Aolch Eope] 71EPFL 27108 A9shn

pa

Table ©. General description for each site

Altitude Soil
(%) Depth pH Hymus Mojsture

1 (Quercus cliena- Alnus joporica) NE 20 medium 490 857 1959
2.(A. Japonica—Q.aliena) E 40 medium 469 1346 25.08
3.(Q. . aliena—A. japonica) NE 45 deep 461 596 1873
4.(Pinus rigide-Qaliens) NE 50 deep 478 856 23.98
5(P. dersiflora—Q. aliena) SE 55 shallow 465 559 22.12
6.(P. dexsiflora—Q.aliena) SE 40 shallow 473 873 20.85
7(P. dexsiflora) SE 45 shallow4.89 920 2191
8(Q. alicna—P. densiflora) SE 40 shallow 4.63 11.03 20.06
9(Carpinus loxiflora—QalienaBE 55 deep 481 944 2119

Site(Vegetational community) Aspects

10.(A. jagonice) SE 20 medium5.15 265 1627
11(A. japonica) SE 20 shallow5.10 7.87 2228
12.(P. densiflora) S 50 shallow 477 767 17.64

I3(P. densiflora—Q. serrata)SE 75 shallow 4.63 742 2350
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. Pinus densiflora community
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Figure 1. Map of actual vegetation of Donggu Royal Tomb forest.
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Table 2. Rate of actual vegetation coverage of the surveyed area in the Donggu Rayal Tomb.

Community Area Percentage community Area Percen.
(ha) (ha)

P. densiflora 6.01 8.2 C. laxiflora ~ Q. aliena 0.63 0.9
P. densiflora — Alnus japonica 0.54 0.7 C. lexiflora — Q. mongolica 0.23 0.3
P. densiflora — Quercus aliena 1.76 2.4 Castanea crenata 0.17 0.2
P. densiflora — Carpinus laxiflora 0.81 1.1 Q. aliena 3.68 5.0
P. densiflora — Styrax japonica 0.19 0.3 Q. aliena — P. densiflora 0.37 0.5
P. Koraiensis 1.10 1.5 Q. aliena — P. rigida 0.26 0.4
P. rigida 0.85 1.2 Q. aliena — P. densiflora — A. japonica  0.79 1.1
P. rigida —Q. acutissima 0.55 0.8 @. aliena — A. japonica 5.82 7.9
A. japonica 418 5.7 Q. aliena — A. hirsuta 0.65 0.9
A. japonica—P. densiflora—Q. aliema 1.85 2.5 &. aliena — R. pseudoacacia 1.46 2.0
A. japonica — Q. aliena 11.30 15.4 Q. mongolica — R. pseudoacacia 0.10 0.1
A. japonica — Q. mongolica 3.10 4.2 R. pseudoacacia 1.40 119
A. japonica — S. japonica 0.72 1.0 R. pseudoacacia — A. japonica  0.85 1.1
A. japonica — S. obassia 0.17 0.2 R. pseudoacacia — A. hirsuta 1.89 2.6
A. hirsuta 2.72 3.7 R. pseudoacacia — Q. aliena 0.22 0.3
A. hirsute — Robinia pseudoacacia 2.17 3.0 others 10.27 14.0
A. hirsuta — Q. aliena 6.08 8.3 Total 73.30 100.0
A. hirsuta—C. laxiflora—Q. mongolica0.41 0.6
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Table 3. Mean importance values of woody species for each site.

1 2 3 4 5 6 7 8 9 10 11 12 13
Pinus densiflore 14.8 265 334 663 159 4.9 425 254
Alnus japonice 207 319 205 67 24 468 34.7
Quercus aliene 483 268 411 161 226 187 49 302 153 92 32 35 9l
Q. acutissima 02 01 18 163 47 88 104 03 32 21 23 59
Q. mongolica 0.1 30 38 117 7.4 3.7 1.5
Q. serreta 5.8 11 31 53 110
Cerpinus laxiflora 8.1 3.1 0.1 3938
Fraxinus rhynchophylla 3.0 1.8 0.1 05 03 43 29
Acer ginnala 0.3 20 33 158 0.8 109
Styrex japonice 08 32 40 45 134 06 10.6 1.0 89 137 29 56
Prunus sargentii 0.1 0.6 0.2 21 08 28 65 35
Sorbus elnifolic 05 03 2.8 19 04 96 12 91 54
Pinus rigide 21.8 3.7
Robinie pseudoacacia 168 28 04 2.2
Lespedeza maximowiczii 08 03 1.1 02 1.0 49 14 10 09 07
Viburnum erosum 0.6 0.2 04 30 0.2
Rhododendron mucronulgtum 1.0 0.8 0.3 1.4 1.1 03 27 09 01
Rh. schlippenbachii 0.6 02 08 08 2.3 0.2 07
Rhus trichocarpa 0.5 0.8 0.6 0.4 0.2 03 1.1 5.4 0.3
Rk, japonice 2.0 0.5 0.2 2.7
Malus sieboldii 0.2 0.9 1.0 0.9
Symplocos chinensis for. pilosa 0.7 40 7.4 2.2 15 0.3 0.2 0.3 0.2 0.7
Euonymus sieboldianus 1.0 0.8 0.7
Zanthoxylum schinifolium 0.1 82 32 1.7 07 1.7 6.4 1.2 1.0
Viburnum sargentii 3.0 6.9 4.3 36 0.2 6.4 1.0
Rosa multiflore 0.1 1.8 1.8 1.1 0.1 02 27 01 0.2
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Table 4. Values of various diversity indices of Figure 3. Changes of importance values of major
woody species tree species by the layer for Alnus
Japonice —Quercus aliena community
. Site Species s Evenness Dominance (U : upper layer, M : middle layer,
Community "y diversity(H') H'max a  a-n L : lower layer)
Pinus densiflora 7 9473 1.0792 .8778 .1222
12 .7297 14914 .4893 5107 eb vty index b H
6 10169 1.3979 .7274 .2726 able 5. Similarity index between each site
5 1.1781 1.4914 .7900 .2100 site 7 12 6 5 8 1 9 4 3 2 11
13 1.2816 1.5798 .8113 .1887 12 51
8 11896 15315 .7768 .2232 S i ol
1 1.0603 1.4771 .7179 .2831 8 2655 39.10 5020 62.34
9 .8741 1.3802 .6333 .3667 1 2224 22.83 3856 43.17 54.46
4 8768 1.4314 .6126 .3874 9  22.65 30,56 35.03 42,53 31.62 25.08
3 11373 14314 7946 2054 4 5511062 3048 2973 38.88 3161 38.88
3 6241113 2649 33.38 45.11 71.97 20.64 43.85
o 2 10817 14150 .7645 .2355 2 553 752 22.74 3062 4321 5883 1755 3941 7137
Alnus joponica 11 1.0539 1.3010 .8100 .1900 11 6221176 1269 1017 9.17 20.12 949 25.00 31.91 44,60
10 1.2139 1.4314 .8480 .1520 10 642 1119 16.29 25.83 28.68 41.37 14.19 32.18 46.95 58.79 46.39
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Figure 4. PO, PCA, RA DCA ordination of 13 sites in Donggu Royal Tomb forest.
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Table 8. Ratings of representing ranges of

Class

1
2
3

envirnmental variables

pi Hurnus(%) Moisture(%)
4640 >6690  >19.160
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Figure 5. Distribution of environmental factors

on DCA ordination based on 13 sites in
Donggu Royal Tomb forest.
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Table 7. Correlation coefficient beitweon 3
oenvironmental variables end the stand
scores of axis 1 and 2

Stand Scores of axis | Stand scores of 215 2

RA DCA RA DCA.

T pH 395 424 - 003 043
Humas - .105 - 116 064 052

Moisture  .014 010 037 - .017
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Figure 6. DCA ordination of woody species based on 13 sites in Donggu Royal Tomb forest.

. Pinus densiflora

. Alnus japonica
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Q. aliena
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Table 8. Successional trends of the major tree species in

10. Acer ginnala

11. Frexinus rhynchophylla
12. Lindera obtusiloba

13. Malus sieboldii

14. Rose multiflore

15. Lespedeza maximowiczii
16. Zanthoxylum schinifolium
17. Rhus japonica

18. Rh. trichocarpa

19. Euonymus sieboldianus

20. Rhododendron mucronulatum
21. Rh. schlippenbachii

22. Euonymus chinensis for. pilosa
23. Styrax jeponica

24. Viburnum erosum

25. V. sargentii

the Donggu Royal Tomb forest.

Tree layer

Subtree and shrub layer

Pinus densifora community
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1
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Q. aliena
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Alnus japonica community
A. japonica
1
Acer ginnala
!

Q. aliena

Rosa multiflora
Viburnum sargentil
Symplocos chinensis for. pilosa
Zanthoxylum schinifolium
l
Malus sieboldii
Rhus trichocarpa
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Rh. mucronulatum
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V. erosum
Lindera obtusiloba
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Figure 9. Changes of Vegetational landscapes Figure 10. Changes of vegetational landscapes
beteen 1920s(above) and 1987(below) beteen 1920s(above) and 1987(below)
around Mok Royal Tomb. on the west of Mok Royal Tomb.
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Figure 11. Vegetational structure around Keonwon Royal Tomb forest.



19884 7H]

Fhee] MAERBMEE ¥

EEHR T HR(D) 25

2R12E S30) BY W22 64 YYTFE
ANt 2457} $HEE A4S A, 20
Ae a§ot A £H8 4924 Adgec
4bgAdoe] obsE Roloh 4uFrt $4FA
YYFE 3 okkel AT EFHUTSY AY
o] Aol £1F7} o £522 2a4A o} B
ALY Aol &% =HR $FFE FIUE,

100 100

100
50
0
ol
o
=]
<
100
58 %
o8l
0
£ A A
5
TS

Haepensl $AFE AN BARALY o)
AR AR 55 AATHANE obrHA
%, o7 e, 3ot 288t od AR
Adego] AQYA4F] P14 JFL A 2R
oef, =¥ wxwle] E4o AL FAsE
Zadslel A3 glo] olEY AAE AW AFH
27} B a3,

Shofiox
ol o of

Figure 12. Vegetational structure around Mok Royal Tomb forest.
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