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ABSTRACT

The protection and management of old trees is important in the context of heritage protection and landscape construction.
The purpose of this study is to determine the risk indicators of the health evaluation system for the old trees, and to provide
methods for the protection and management of the old trees that are at risk. According to the index and weighted values
obtained in the previous study the scores can be calculated on a 100-point scale. According to the score, the grades are
divided into 5 levels. This study takes the case of a total of 30 old trees, including a Chinese juniper, located in Gyeongju
Yangdong village, to evaluate the degree of danger in their actual condition. The results showed that of the Chinese juniper
tree is at the healthy level, with the score of about 70, and is therefore in Level C. The trees in Yangdong village at
high risk should be improved quickly. The standards set for the 5-level score graph and the establishment of a health
evaluation system can reflect the actual situation of the old trees in Yangdong village, so it is both practical and scientific.
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Figure 1. Health evaluation model of old trees
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Table 1. Result of Delphi survey

Field Index Field Index
Tree vigo(u)r Drainage
Trunk rotting status Light condition
Branches' dead status Air pollution
Tree hole Sail thickness
Growth Other tree species’
Crack . . .
Individual environ- intrusion
aging Tree form ment Stamping
Elongaf.;lonl and Concrete cover
germination
Density of branches Biological diversity
and leaves Root competition
Leaves’ fallen status Soil property
Bacterial diseases Soil pH
Soil moisture level
Root pests Soil con-
" Soil organic matter
. Boring pests dition - -
Diseases Sail total nitrogen
and erd Defoliator Sail effective phosphate
pests
Fungal disease Cation exchange capacity
Parasites Disease and insect
Virus disease pest control
Thunder Management cycle
Hail Manage- Precision survey
ment Tree pruning
: Flood
Climate status Management register
change Drought Trees
Tees surgery
Strong wind Nutrition supply
Ozone injury Support structure
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Table 2. Old tree’s health evaluation score table(take the case of Chinese junjver, no. 1)

Evaluation interval

Secti Subsecti Change fracti
o ubsecten 18E AN T Very healthy Healthy Ordinary Unhealthy | Very unhealthy
. 6.24 499 374 2.5 1.25
Tree vigo(wr 0.16x39=6.24 - - -
Normal 10% difference | 20% difference | 30% difference | Above 40%
. 6.63 53 398 2.65 1.33
Trunk rotting status 0.17x39=6.63 - - -
Normal 10% difference | 20% difference | 30% difference | Above 40%
. 351 2.81 211 14 0.7
Branches' dead status 0.09x39=351
0~2 2~4 4~6 6~8 Above 8
) . 429 343 2.57 1.72 0.36
Tree cavity 0.11x39=4.29
. <01 01~05 05~1.0 10~15 Above 1.5
Individual- , 231 187 14 094 047
aging Leaves fallen status 0.06x39=2.34 - - -
0.39x100=39 Normal 10% difference | 20% difference | 30% difference | Above 40%
Tree sha 0.09x39=351 351 2.81 211 14 0.7
. =2.0
pe <8l 80~T71 70~61 60~51 <50
. . 39 312 2.34 156 0.78
Elongation and germination 0.10x39=3.90 - - -
Normal 10% difference | 20% difference | 30% difference | Above 40%
) o 39 312 2.34 156 0.78
Density of branches and leaves | 0.10x39=390 - - -
Normal 10% difference | 20% difference | 30% difference | Above 40%
468 3.74 2.81 1.87 094
Crack 0.12x39=4.68
0 1 2 3 Above 4
) 3.08 2.46 185 123 0.62
Drainage 0.14x22=3.08 -
Within 12h 12~24h 24~36h 36~48h Above 48h
. . 352 2.82 211 141 0.7
Light condition 0.16x22=352
Above 80% 60~80% 40~60% 20~40% 0~20%
Air pollufi 01422=3.08 3.08 2.46 1.85 1.23 0.62
r ion . =3
pofu 0~10% 10~20% 30~40% 40~50% Above 50%
o 2.64 2.11 158 1.06 053
Soil thickness 0.12x22=2.64 -
0~10cm 10~20cm 20~30cm 30~40cm Above 40cm
Growth L 33 2.6 198 132 0.66
environment Other tree species’ intrusion 0.15x22=3.30
022x100=22 0~10% 10~20% 30~40% 40~50% Above 50%
) 3.08 2.46 1.85 1.23 0.62
Stamping 0.14x22=3.08
0~10% 10~20% 30~40% 40~50% Above 50%
044 0.35 0.26 018 0.09
Concrete cover 0.02x22=0.44
0~10% 10~20% 30~40% 40~50% Above 50%
S L 1.98 1.58 1.19 0.79 04
Biological diversity 0.09x22=1.98
Above 80% 60~80% 40~60% 20~40% 0~20%
Root it 0.04x22 =088 0.88 0.7 053 0.35 0.18
oot competitio I =0,
petion 0~10% 10~20% 30~40% 40~50% Above 50%
o 2.38 19 143 0.95 048
Bacterial diseases 0.17x14=2.38 - = -
None at all 10% difference | 20% difference | 30% difference | Above 40%
1.96 157 118 0.78 0.39
Root pests 0.14x14=1.96 - ; -
None at all 10% difference | 20% difference | 30% difference | Above 40%
. 2.24 1.79 1.34 09 045
Boring pests 0.16x14=2.24 - - -

i None at all 10% difference | 20% difference | 30% difference | Above 40%
Dlseastes 3It1d et UL 182 146 109 073 036
insec S oliator 113x14=1.

01 4x10§e:81 1 None at all 10% difference | 20% difference | 30% difference | Above 40%

' 252 202 151 101 05

Fungal disease 0.18x14=252 - - -
None at all 10% difference | 20% difference | 30% difference | Above 40%
Parasit 0.10x14=140 14 112 0.84 0.56 0.28
arasites . =1
None at all 10% difference | 20% difference | 30% difference | Above 40%
. ) 1.68 1.34 1.01 0.67 0.34
Virus disease 0.12x14=1.68 - - -
None at all 10% difference | 20% difference | 30% difference | Above 40%
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(Table 2. Continued)
1.28 1.02 0.77 051 0.26
Sail property 0.16x8=1.28 : -
Sandy loam Clay loam soil Loam Sandy soil Clay
152 1.22 091 0.61 0.3
Soil pH 0.19x8=1.52
Optimum 5% +10% +15% +20%
16 1.28 0.96 0.64 0.32
Soil moisture level 0.20x8=1.60
Optimum 5% +10% +15% +20%
i iti 112 09 0.67 0.45 0.22
Sol condition | i matter | 014x8=112
0.08x100=8 Optimum 5% £10% £15% £20%
144 115 0.36 0.58 0.29
Sail total nitrogen 0.18x8=1.44
Optimum 5% +10% +15% +20%
0.88 0.7 0.53 0.35 018
Sail effective phosphate | 0.11x8=0.88
Optimum 5% +10% +15% +20%
0.16 013 01 0.06 0.03
Flectric conductivity | 0.02x8=0.16
Optimum 5% +10% +15% +20%
2.75 22 1.65 11 0.55
Thunder 0.25x11=2.75 - - -
None at all 10% difference | 20% difference | 30% ditference Above 40%
2.64 2.11 1.58 1.06 0.53
Hail 0.24x11=2.64 - - .
None at all 10% difference | 20% difference | 30% difference Above 40%
2.42 194 145 097 043
Flood 0.22x11=2.42
Climate change None at all 10% difference | 20% difference | 30% difference Above 40%
0.11x100=11 022 0.18 013 0.09 0.04
Drought 0.02x11=0.22
None at all 10% ditference | 20% difference | 30% difference Above 40%
1.76 141 1.06 0.7 0.35
Strong wind 0.16x11=1.76
None at all 10% difference | 20% difference | 30% difference Above 40%
121 097 0.73 043 0.24
Ozone injury 0.11x11=1.21 - -
None at all 10% ditference | 20% difference | 30% difference Above 40%
Disease and insect O Li6m08t 0.84 0.68 0.51 0.34 017
pest control ' " | Above 1 year 2 times| 1 vear 2 times | 1 year 1 times | 2 vear 1 times | Above 3 vear 1 times
1.02 0.82 0.6 0.4 018
Trees' surgery 0.17x6=1.02 . : - - -
Above 1 year 2 times| 1 year 2 times | 1 year 1 times 2year 1times | Above 3 year 1 times
0.96 0.76 0.57 0.38 019
Precision survey 0.16x6=0.96
Above 1 year 2 times| 1 year 2 times | 1 year 1 times | 2 year 1 times | Above 3 year 1 times
. _ 015x6-090 0.9 0.72 0.54 0.36 0.18
Tee pruning 115%6=0.
Manta%:ement Normal 10% difference | 20% difference | 30% difference Above 40%
status
- 0.66 0.52 0.39 0.26 013
0.06:100=6 Management register | 0.11x6=0.66 -
Within 1 year 2 year 3 year 4 year 5 year
018 0.16 012 0.03 0.04
Support structure 0.03x6=0.18
Normal 10% difference | 20% difference | 30% difference Above 40%
0.78 0.64 043 0.32 0.16
Nutrition supply 0.13x6=0.78
Within 1 year 2 year 3 year 4 year 5 year
0.66 0.52 0.39 0.26 013
Management cycle 0.11x6=0.66
Above 5 year 1 times| 4 year 1 times | 3 year 1 times | 2 year 1 times | Within 1 year 1 times
Total 100.00 80.00 60.00 40.00 20.00
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Table 3. The degree of health evaluation result(take the case of Chinese juniper, no. 1)

Evaluate A B C D E The degree of danger
100.00~80.10 80.00~60.10 60.00~40.10 40.00~20.10 0.00~20.00 65.01
A 7t ool 7] WIS FRAT 10085 7IEeE & ZhA] eAg e 43S 7t | HEHoE A2 ¥
ZolSith 72 AIRAIES e 7 tiitold] TRk = 7HlaE oo E i 4 ith(Table 3 #%). Table 290
AT W E mEt EEssom, TR MBS E o A ZE AE AR HFE AL HE JPEE A2
&3te] H7F AeRE ek A A5 24 S8 T 9oH, Table 394 918 Sv< AT F Atk dE &
FErket 2] 5501 ol dolvt L E tiEAC] e =AF o, ThHro] A 7t AE HAFE AW 65012 A=
£ MK e E A7 7HE ARSIt EEERARE AA Level 3& WSttt
ated 7F Aol ofg Frxoel wet A4E s A% Table 3& B9 AGH(0~20%) A7k w5 oFslaL A}
AT 59, 5 A =58 + Sk at7] Zdoltk, 7|9k do] v ALt YA, U
AEE tEoF 7EAE AT 1008 Feta, 7 g o] £l AL 4R $7do] vl EFsitt kA 17 A
of 7¥] Mzt E 5T 4 Atk I2|a ZF AlFEAES 7t gro] vl BN 5 HedE] ZA7F 3t BEH
A= 7 ol miskyarel b 7F A% MstTE (20~40%8)2 Ao] dofsll MEE- U 29 AAee] 3
A= Aok 7 AR WIS S 5Eel beoE U FAETh St W Fsrt ol AT Stk R B
Tk 670 diitore] Mekda 2Hg A} A sk 394, A Fatal QMg dol Wk 717 Astol EEelA e Aol
S 224, FEHEE 144, B olgletd 542 84, 7 il gk 227 B8kt Cow(40~60%)& A 7F B
FAEY A 115, A 93102 vEs ol MZ2 v 9 ARl HaAuo dt B ¥
AA estol] gk AR Ee] WEAFE A 624, T F s 7F Aok IARRZE BA] AL 9)9] E4o] AARE gike] A
o 23] 6.63, 7FA] IAF AdE 351, 3% 4.29, ZEHd 234, 3 A gtk 9A 43R BEola fAstejof 3 AxE Bk D
351, 7EA1 9] A3} "ol 390, AH e EX& 3.90, S dEl 4.68 2

2 et

AR QAR WBHSE A 308, 73 AH
352, F712% 308, HE 264, BrE A 3.30, B 3.08, F
W OAE Tk 044, TIE 98 1.8, 2A 7k AA 088
= U

TE W3 AEAR AT Al Bl 238, Felvis
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Figure 3. The actual situation of Chinese juniper(no. 1)
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a: Sampling location b: Soail nutrient determination

c: Soil grades d: Electric conductivity

Figure 4. Soil testing experiment(Chinese Juniper, no. 1)
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Table 4. Soil determination results( Chinese Jjunjper, no. 1)

Soll property S?L;l;acrir;?ss Sl pH Mmst(u;:) level
Silt loam 745 6.3 17
Organic matter | Total nitrogen | Effective phos- Electric con-
(g/kg) (mg/kg) phate (mg/kg) | ductivity (dS/m)
2657 191.41 21991 159

Table 2914 Z+ A% HGE A&, FF SHEE Table
301]"1 0}09\0“1 FErkSol A AAE A 30579 A%
7

B

4 747“4 ET} | we} AL o
F)>B(657)>D(2F)>A(1F) ot A 44
T WY ke =AY Y%l Ui gelF ol

Table 5. The health evaluation result of old trees in Gyeongju Yangdong Village

No. Varieties Tree height(m) DBH(m) Trunk rotting status(%) Evaluation score Degree of danger
1 Juniperus chinensis 110 4.25 66.8 65.01 B
2 Juniperus chinensis 75 1.04 114 53.25 C
3 Juniperus chinensis 89 0.66 10.0 56.29 C
4 Juniperus chinensis 55 1.32 83 68.46 B
5 Juniperus chinensis 9.0 119 40.1 5321 C
6 Juniperus chinensis 155 3.27 573 46.72 C
7 Juniperus chinensis 93 113 22.0 5349 C
8 Juniperus chinensis 75 1.04 25 73.40 B
9 Juniperus chinensis 85 0.68 35 3321 D
10 Juniperus chinensis 12.2 4.65 25.6 55.40 C
11 Juniperus chinensis 75 2.33 453 41.68 C
12 Juniperus chinensis 6.3 1.96 16.2 40.15 C
13 Sophora japonica 135 345 8.0 60.67 B
14 Sophora japonica 11.0 2.64 50.2 41.54 C
15 Sophora japonica 125 2,61 541 58.25 C
16 Sophora japonica 145 329 64.4 41.59 C
17 Sophora japonica 125 317 83.0 56.78 C
18 Sophora japonica 14.0 242 55.3 4359 C
19 Sophora japonica 105 2.67 364 66.52 B
20 Sophora japonica 140 2.36 575 42.15 C
21 Sophora japonica 135 3.62 671 43.01 C
22 Celtis sinensis 175 2.85 83.8 4714 C
23 Cellis sinensis 100 107 445 577 C
24 Cellis sinensis 135 155 20 7413 C
25 Cellis sinensis 150 1.80 834 40.15 C
26 Celtis sinensis 185 2.75 533 4859 C
27 Celtis sinensis 115 1.10 90.0 378 D
28 Celtis sinensis 130 2.73 16.1 58.16 C
29 Celtis sinensis 135 1.92 3.6 61.22 B
30 Celtis sinensis 137 1.01 1.0 88.16 A
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