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Abstract

The purpose of this study is to investigate and analyze the physical characteristics and tranquility of the valleys located
in Gangwon region. For this study we analyzed the field survey data 135 valleys using GIS. The elements for measurement
of tranquility were divided into visual elements including terrain, objects, forest, water and auditory elements including
noise. These elements were divided further into positive and negative factors. The weight of each element and item
was calculated by applying the AHP method. The results of this study are as follows. The length of the valley ranged
from 126 m to 17 km, and the elevation ranged from 40 m to 1,800 m. Type of mixed forest was common in the
valleys. The depth of the water was over 20 cm in 83% of the total area and most of the water was in good condition
in visual quality. Regarding the positive factors of tranquility, the weighted scores of the objects, waterfall sounds
and visual transparence of the water were of relatively high value. Relatively high values were also shown in closed
and curved topography in the landform, forest type and natural forests. In the negative factors, the weights of the
objects and forest elements had high values. Within the facility groups, facility of the river produced a considerable
negative. After applying the index of tranquility, the natural physical attributes affected the tranquility value, more
than the manmade structures to a much greater degree.
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Table 1. Distribution of valley in each administrative districts

Administrative districts Frequency Rate (%)
Chunchon 8 5.9
Wonju 10 7.4
Gangneung 11 8.1
Donghae 2 1.5
Taebaek 8 5.9
Sokcho 2 1.5
Samcheok 11 8.1
Hongcheon 7 5.2
Hoengseong 3 2.2
Yeongwol 10 7.4
Pyeongchang 4 3.0
Jeongseon 11 8.1
Cheolwon 4 3.0
Hwacheon 13 9.6
Yanggu 9 6.7
Inje 9 6.7
Goseong 5 3.7
Yangyang 8 5.9
Total 135 100.0
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Table 2. Meaning and indicator of words related to Tranquillity

Terms Description Indicator
Stillness No noise, no fuss, etc. Acoustic elements - the richness of natural sounds
Peacefulness Restful state Psychological stability - a feeling of appearance on the landform and the object
Isolation Closed or isolated Spatial and geographic conditions and location
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Table 3. AHP hierarchy for the analysis of tranquility

Factors Category Element Items

Positive Sight Landform Curved topography
Length of valley
Encirclement
Undulation
Objects Stone

Basin

Rapids

Falls

Old tree

Natural forest
Forest Forest type

Bald mountain

Reed

Miscanthus field
Water Transparence
Sound of falls
Unique
Riverbank

Pavement

Auditory Nature

Common Unique
Negative  Sight Objects
Housing
Productive facilities
Agricultural facilities
Forest Deforestation
Damaged area
Lighting Lighting

Auditory Human Noise of car
Noise of amplifier
Mechanical sound
Voice

Others
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Table 4. Topographical characteristics of the valley
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Elevation (m)

Division Length (m) Area (m?)
Minimum Maximum Difference in height
Maximum 17,100 878 1,800 1,280 15,300,000
Minimum 126 40 64 5 222
Average 3,765 307 540 234 2,654,776
Median 2,950 280 473 180 866,000
Mode 4,000 200 700 200 60,000
Range 16,974 838 1,736 1,275 15,299,778
*Valley rate=The width of the valley / the width of ridge.
Table 5. Distribution of valley rate* of the starting point and the in- AL et =g o] &ate] sl = Q= A
termediate point o] %U}(Klm 1999)
Starting point Midpoint SEHARESE T a4, AR TS DA <
- -~ £S]R8 45 MR 5 YRS AR AT
e Freaueney Rate (%) T Frequency Rate (%) AE7hE dYoR A AASrh Aeguahe
A7 578 B Histuly 8% 5 F 13O R AT F
0.03 23 17.0 0.01 1 0.7 oF X AN 27 So|olth. MEANE B8] 2} A%
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0.41 13 9.6 0.29 12 8.9 B 84 2o} b A S AHgEkaL Amax, C1, CR. 85
0.60 12 8.9 0.44 5 3.7 < gste] e AT 74 xS 7 A
0 3 22 0% 1 96 g 7HARE /] Al A8shel na e AT
0.98 1 0.7 0.73 3 2.2 Ak o 7 ARt
Total 135 100.0 Total 135 100.0
*Valley rate= The width of the valley / the width of ridge. =
alley rate e width of the valley / the width of ridge 7E:|I"|' =] _Tl_él'
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Table 6. Distribution of forest type in the valley Table 8. Other characteristics of the valley
Forests type Frequency Rate (%) Characteristics Division  Frequency Rate (%)
Pinus densiflora 18 13.3 Encirclement Closed 10 7.4
Pinus koraiensis 1 0.8 Semi-closed 99 73.3
Larix kaempferi 6 4.4 Open 26 19.3
Quercus 20 14.8 Total 135 100.0
Mixed woodland 44 32.6 Accessibility Very bad 0 0.0
Coniferous woodland 17 12.6 Bad 9 6.7
Broad leaved woodland 29 21.5 Usually 24 17.8
Total 135 100.0 Good 102 75.6
Very good 0 0.0
Total 135 100.0
Safety and convenience Very bad 0 0.0
Table 7. The depth and transparent degree of the water at starting Bad 3 22
point and the mid-point in valley Usually 64 47.4
Starting point Midpoint Good 58 43.0
Division Very good 10 7.4
Frequency Rate (%) Frequency Rate (%) Total 135 100.0
Depth (cm) Stillness Very bad 6 4.4
<10 5 37 0 0.0 Bad 12 8.9
11-20 18 133 26 19.3 Usually 42 3L
21-30 106 78.5 107 79.3 Good 51 37.8
31-40 1 0.8 1 0.7 Very good 24 17.8
40< 5 37 1 0.7 Total 135 100.0
Total 100.0 100.0
Transparent degree
Very turbid 0 0.0 0 0.0 2 UEsttt
Turbid 9 6.7 9 6.7 ZA}EHM Aol ka9l oF 73%7} W A E Al
Usually o000 o 2 JERT(Table 8), 951418 Aol A, 15
G n R TS e s e 4 e
cry goo ' : LT B g3l A0 ) STk o= Ao A
Total 100.0 100.0 = gl B o-"r7]' et o] & Al A
e A er Fed AR AN R Al
2 oF 1952 AT, Bl AT A% o529
23l 7o 2 ey g aszok AT Ao g vohHnt. w2k o] A=
o Ao | Aol HZo| HE Ao T
Aol h2m EA Lﬁ]ﬁ-Jﬁ‘r of whe} 2191 <l Ho] B H
oIt} 2] Aol Hepol AP AZo] oF
Aol AP FFe EAYO) MNZE AL B 6% i}Xlé}% A% 713 vhsl 2ol AP ol
o, olo]x] a5 B el wolglrhTble W] 9l& AL2 oL, o]} AriH L2 25
6). o 5 YLALURAT o] Agzdol o) AZe giol B A0 sopar)
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Ao zdA o7 JAE Ao 7 A FC). 2}ABFH oM, o] = A=) A2 g X & 2 EAJof o5
Al=e] A2 20 emE Z2H8h= 3ol 11272 A ol-gol YA, vhel, 22871 52 Al o] A A o] 3l
Aol 8358 AU, o] F 2130 cme] AL 82 onlsh Zolch, Wb B, i WS 19
192 T3] A Fol AFSATHTble 7). ARl ) Aol A, AT o] Go] BHSTH= AZ oJvish
P e e e Ao e, G ol 0, A%l AslAe Aol AjH R Ag Ao o
$ 4500 A9 2oNLRA BAe) oF 3%E AN AbEn. 98, Lasel A%, l9del d2de @ 2
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ASSch. ol AR S] we BRI Fol ol Uehgr) 7t 92 R AEAE 21 9 A s
FOAAL Q7] wiE o g A kot g FE FESt] A EHA e, EF WM 7 FEEs v}
© sens el Bkre] ARe AAAA ARE  FAIL AR HA L, pFoli el 2 FEY S
e nfeka Qe Aom vehdet, 7} 22k A E I DR 7} B 237 7} 7}
Z312 B3 = 7=x]E A RS
a98 Bt TAE T3 HF 7HAE s
TS EX|SHE JI=X|
AHP/IHE 8510 AR/ 98 QNG Ao e s oo A
24 9B AFChE F§T= 018t 2 FA0A & AR, ¥ 28, FE 5 920 71EH
0-0.00828 9|2 Qoid AT SeAe] Eeld Agy  AH AU EoE 2o ke ey u}(Table 9). A1 8.
ol §AE Ao et w3 ABAMECRIE  7hohel, 2, obd 5 ohke a4 TARG vla) S
71EX]91 0180 242 0.0016-0.0076 22 JERt Zh 8 2o Ao FEEEUY 942 B 5 dsddw
23 AU A vFe] AF R nEA ARl Aoz T2 5S YR A2 o]F 8450 ARHAIF ] F4
Table 9. Weighted score of each of the elements in positive factors
Positive factors  Landform Object Forest Water Nature Unique Weight
Landform 1.0000 0.7800 1.0414 0.8706 0.6598 0.8360 0.1424
Object 1.2821 1.0000 1.0718 1.2311 0.9716 1.0414 0.1811
Forest 0.9602 0.9330 1.0000 1.0718 1.0000 1.0718 0.1668
Water 1.1486 0.8123 0.9330 1.0000 1.2821 1.0000 0.1698
Nature 1.5156 1.0292 1.0000 0.7800 1.0000 1.1000 0.1753
Unique 1.1962 0.9602 0.9330 1.0000 0.9091 1.0000 0.1647
Amax=6.0346, C.1=0.0069, C.R=0.0056, R.I=1.2400.
Table 10. Weighted score of each of the item in landform
Landform Curved topography  Length of valley ~ Encirclement Undulation Weight Total weight*
Curved topography 1.0000 1.2457 0.8123 1.1151 0.2557 0.0364
Length of valley 0.8028 1.0000 0.8706 1.0000 0.2272 0.0324
Encirclement 1.2311 1.1486 1.0000 1.4697 0.2981 0.0424
Undulation 0.8968 1.0000 0.6804 1.0000 0.2190 0.0312
Amax=4.0101, C.1=0.0034, C.R=0.0037, R.1=0.9000.
*Topography x weights of factors.
Table 11. Weighted score of each of the elements in objects factors
Objects Stone Basin Rapids Falls Old tree  Natural forest ~ Weight Total weight*
Stone 1.0000 0.8706 0.7071 0.4745 0.7364 0.5296 0.1111 0.0201
Basin 1.1486 1.0000 1.0000 0.5146 1.0000 0.5911 0.1337 0.0242
Rapids 1.4142 1.0000 1.0000 0.6335 1.1962 0.6335 0.1493 0.0270
Falls 2.1075 1.9433 1.5785 1.0000 2.0237 1.0718 0.2471 0.0447
Old tree 1.3580 1.0000 0.8360 0.4941 1.0000 0.5451 0.1309 0.0237
Natural forest 1.8882 1.6918 1.5785 0.9330 1.8345 1.0000 0.2279 0.0413

Amax=6.0105, C.I=0.0021, C.R=0.0017, R.I=1.2400.
*Object x weights of factors.
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& T Adso] =2 e YERH AT (Table 10, 11). ] ol 4% &% T AT v AAHY aaE
oo HRAYE AR TE IYAE EH 0 o] JALE FaY AN 25UL AL A3
2 AL At A=) 72 B IHAAE T2 4“]3}‘4 S AdE T T EES U =2
& a2m PR ee o 5 rh EAATFE & vEhilol 34 %S A Aoz Frlehe
4l el 0 7151 U ACw et th(Table 14), E8 ARIFES Ash 249] Aol 2
(Table 12). o= A%, W4, AL Fo] Adjxo= HlE o 4611117} T 242 A3 A=
=7 B7he A Tr/“fffL A%S Btk wbd uhey, &, ol Al=ell 18k Y2 Aol AA R3] wlE
EAF T dHo R W2 e vl ddiHe . o= 0#747‘]4 o] & T3l FF R AF 1t 3
2 A IEE FE8= QS W Fri= vkt & A Al AR b e Badelt $a%
Table 12. Weighted score of each of the elements in forest

Forest Forest type Bald mountain Reed Miscanthus field Weight Total weight*

Forest type 1.0000 2.2855 1.7118 1.7118 0.3768 0.0629
Bald mountain 0.4375 1.0000 0.4745 0.4941 0.1334 0.0223
Reed 0.5842 2.1075 1.0000 0.896 0.2398 0.0400
Miscanthus field 0.5842 2.0239 1.1161 1.0000 0.2501 0.0417

Amax=4.0261, C.I=0.0087, C.R=0.0097, R.I=0.9000.
*Forest x weights of factors.

Table 13. Weighted score of each of the elements in negative factors

Table 15. Weighted score of each of the elements in forest

Negati H Deforestati D d Total
cEAve Object Forest Lighting Hman Forest clorestati - Lamage Weight ,O :
factors noise on area weight*
Object 1.0000 1.0414 1.5784 1.6917 Deforestation 1.0000 1.7118 0.6312 0.1880
Forest 0.9602 1.0000 1.7617 1.3195 Damaged area  0.5842 1.0000 0.3688 0.1099
Lighti 0.6336 0.5676 1.0000 1.0000
Be Amax=2.0000, C.I=-, C.R=-, RI=-.
Human noise 0.5911 0.7579 1.0000 1.0000 .
*Forest x weights of factors.
Amax= 4.0096, C.1=0.0032, C.R=0.0036, R.I=0.9000.
Table 14. Weighted score of each of the elements in facilities
Producti Agricultural
Facility Riverbank Pavement Housing o uC e grlc,l_l .ura Weight Total weight*
facilities facilities
Riverbank 1.0000 1.5337 1.2821 1.6438 1.1487 0.2579 0.0810
Pavement 0.6520 1.0000 1.0718 1.0000 1.0414 0.1855 0.0583
Housing 0.7800 0.9330 1.0000 0.9603 0.8123 0.1765 0.0554
Productive facilities 0.6083 1.0000 1.0413 1.0000 1.0718 0.1833 0.0576
Agricultural facilities 0.8705 0.9602 1.2311 0.9330 1.0000 0.1968 0.0618

Amax=5.0217, C.1=0.0054, C.R=0.0048, R.I=1.1200.
*Object x weights of factors.

158  Joumnal of Forest Science http://jofs.or.kr



Table 16. Weighted score of each of the elements in artificial noise
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Artificial noise Car Amplifier Mechanical Human Others Weight Total weight*
Car 1.0000 1.3351 1.2457 1.431 1.3741 0.2506 0.0500
Amplifier 0.7490 1.0000 0.8459 1.1962 1.1962 0.1939 0.0387
Mechanical 0.8028 1.1822 1.0000 1.2821 1.2311 0.2144 0.0428
Human 0.6988 0.8360 0.7800 1.0000 1.1487 0.1739 0.0347
Others 0.7277 0.8360 0.8123 0.8705 1.0000 0.1672 0.0333

Amax=5.0072, C.1=0.0018, C.R=0.0016, R.I=1.1200.

*Artificial Noise x weights of factors.

Table 17. The results of the application of the weight of tranquility o] WL A Sol whet AA| Al o] JrF 24 9
component to the each valley = AL Algkshr] Aol k. mgk Al $184,
N Fall Positive Negative Total 7]%%]: %o {%}-E‘O] 7:”—]_‘/] :11—8—‘3]—‘0’] Z(S]Eoﬂ U] j]t

al ota -
AmEOTVEE T factors factors = A2 9FS Ao 2 BehEA|uk vhAl o] R o wj
=S| ™ 35 o} e = O; o)

Mureung 0.8326 -0.1739 0.6587 T Aol BEEkA| Got £ ATl = vhgshA| &

Deungseon 0.7676 -0.1288 0.6389 sttt 183 SR80 B A RES Tk, A

Cheonbuldong 0.5923 0.0000 0.5923 & @ A= 7rale] AHAE T weta] Aobs 7F g 49

Jeohangryeong 0.5452 0.0000 0.5452 NG7) old 257} B3 HLo w2 Axz B 4 ¢)

Umdoon 0.7028 -0.1983 0.5044 o}

Cheongpyeongsa 0.7475 -0.2598 0.4878 )

2 S} Aol ZFo]l At A o0 2 =0

Geomoonso 0.5687 [0.0965 04722 Table 172 21.8.3F 4 2=°] %*ol o= =2 2070

Googok 0.7406 0.2732 0.4673 o] ARHAFS I/PEW*E‘r A, TAEE ] B E

Yonghwasan 0.5476 -0.0846 0.4629 A=l v 283 A7} l}f% Ao 2 et 514
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