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ABSTRACT

The purpose of this study was to develop and study an experiential natural education program that could emphasize
the importance of the natural environment by providing natural experience opportunities using the natural resources of the
urban forest parks using Youngheung Park in Suwon, Gyeonggi Province as a target site. The research target was limited
to Suwon Yeongheung Park, which had the potential to become a place for education, where urban forest conservation
and sustainable use already coexist. The natural education resources derived by surveying and analyzing the basic environment
and the ecology of plants and animals in Suwon Yeongheung Park were organized to establish program goals, directions,
and themes. Suwon Yeongheung Park is a water-rich forest that forms an ecological system of wetlands, including rice
paddies, muknon wetlands, and dungbun, near a valley area. The U-shaped walkway was smoothly formed along the ridge
and includes Doran-gil, which is among the Palochrome Road, designated by the city of Suwon. The soil is acidic, with
a pH 4.40, due to urban pollution and acid rain, and is not good for plant growth. Most of the artificial forests, natural
forests, and arable land were found using land use and extant life surveys. Old trees were distributed in artificial forests,
the oak clusters in natural forests, and the fields and darrinones were distributed in the arable areas. As the forest vegetation
declined, the cedar forest was underway, and the cedar trees and red bean pear trees were cultivated due to their adaptability
to the urban environment. There are 13 large of 180 sacks, one being 109 centimeters in diameter, the largest silvery
tree, and 105 oak trees, provide food and shelter for animals. Six species of waterfowl that used the 22 kinds of forest

wetlands, while four species of amphibians and two species of reptiles reside in the wetlands. Natural Monument No. 327,
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Mauryuk, Class II Endangered Wildlife, was also observed in the wetlands. Eight other species of surface dragonflies and
three species of butterflies were observed. By systemizing the resources, members, and characteristics of the forest ecosystems
in Suwon Yeongheung Park based on five criteria, the program for a hands-on natural education was presented with the
aim of understanding the urban forest ecosystem in Suwon Yeongheung Park, having an affinity with the city, and recognizing
its relationship with the community and society. However, further research is needed as there are limitations of research

on programs characterized by different ages and classes.
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Figure 1. Location map of Youngheung Park, located in Suwon,
Gyeonggi-do
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Figure 3. A distribution map of elevation, slop, aspect, waterway in Youngheung Park

Table 1. An analysis of plant cluster structure in Youngheung Park

pH EC OM. | Aval-P | ‘ Mg ‘ K ‘ Na'
SITE Sail texture
WI:5 dS/m % mg/kg (cmol/kg)

Quercus acutissima 4.26 0.05 2.59 328 1.29 0.23 0.25 010 | Loamy
Quercus acutissima 423 0.04 544 2.95 115 0.24 0.29 005 | Sandy loam
Robinia pseudoacacia-Quercus acutissima 450 0.05 429 1.83 0.74 0.16 0.14 0.06 | Loamy
Robinia pseudoacacia 459 0.03 211 568 0.36 0.13 0.30 006 | Sandy loam
Robinia pseudoacacia 455 0.05 157 7.00 057 0.13 031 005 | Loamy
Pinus rigida-Quercus acutissima 447 0.04 361 359 0.71 0.23 0.29 0.08 | Sandy loam
Pinus rigida 416 0.06 361 1.23 057 021 0.11 007 | Loamy
Pinus densifiora 432 0.05 2.79 118 061 0.20 0.20 011 | Sandy loam
Quercus acutissima-Robinia pseudoacacia 465 0.05 0.75 7.24 1.00 0.19 0.31 0.06 | Loamy
Quercus aliena 4.50 0.04 4.56 55.56 12 0.31 0.39 006 | Sandy loam
Quercus aliena-Quercus acutissima 419 0.14 5.38 18.89 1.58 0.3 0.38 0.08 | Loamy

Average 440 0.05 3.33 9.86 0.89 021 0.27 0.07 -

Field soil” 580 - 1.90 216 460 140 059 -

Uncultivated forest soil 480 - 6.40 5.60 2.27 0.70 0.25 -

" Kim et al(1995), Distributionof Cs-137 and K-40 in Korean Soils,

16 $H=2xZsBEIX| M| 47H 65(20194 12%)
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Table 2. The distribution rate of actual vegetation types of Young-

heung Park
Actual vegetation types ) Rate(%)
— Area(m’) —
Types Classification Classification| Types
Utban area | 1 Regional 18245 82 82
urbanization
Landscape Bl. Planting area 32,311 55
. 75
planting area | B2, Nursery field 12,083 20
Cl. Grass planting 19502 33
(Cemetery)
C2. Naturalized 10757 18
herbaceous
Grassland & N 55
. Native
herbaceous dry 2405 04
C4. Native
herbaceous wet % 00
Hydrosphere | - Surface of the ) 02 02
water
D1. Paddy field 25,381 4.3 ' - ) )
adey 1 Figure 4. A distribution map of actual vegetation types in Youngheung
D2. Farm 40,480 6.8 Park
Cultivated field | D3. Plastic tillage 114 0.0 149
D4, Orchard 1.255 02 5% F ATh AR AT el ZRERdol}
D5 Fallow land | 20684 | 35 L OERAQPAE RIS 2RI ofiEEeA
Barren land | EL Destructed forest | 15,000 25 25 15.83%, BEZ0|A 7.28%2 NEL A3 97 W&ol 7+
M. Pinus densiflora 3821 0.6 Fyrzero 2 W3} /1Al A oA RS 72
Native forest | O. alie 17,439 29 157 = = o= -
ative fores 5 51”6’0”5 1;”? o ZoNA 95.07%, oka Bzl A 75.12%, HEZNM 074%, B
. GQuercus acutissima 67 . - _ _
X Pime v L8 ” R T21%E Eot A FHE FATE AL HolH, g7t}
. Pinus rigida . 34, N .
: — SRR okaSolA 2T 3L1A%E
L. Pinus koraiensis 208 0.0 _ _ ~
i W 3, TEZOIAN 428%, BEZAA 1215%2 A Z910
Artificial forest pseudo-acacia 10647 18 420 AA o Yehd 2257 A8 R0 2 WHEke vhsAlo)
H. Populis os6 | 60 Sk A/ a2 S LEEIAE 27|k Rt 6552%,
£ olandul o ' = v = o
J C:”f”ﬁgﬁ” . SFHEZA A= BRI} 24 94%, FEZO| N el 4]
. Castanea crenata I
2t Somct vemetation | 18006 20 2001%% =& AEE 7L AT AW R o7 U
. vegetation , 3.
Other forest 35 of 27ITpari, 2R Ago] HEs low, Yus 2
77. Other forest 2,934 05 } : o .
Total 591,868 100.0 100.0 %}Oﬂ/\—] Qﬁ—%i_g}gi ;dol %}ZH}BLE E&’?\ (Table 3 71(1]—5_)

T 5 5444 AR v 1sAe) den, R
= AEZTOA 8332%, HEZTAAM 1971%, H-FHA A
$567%= 7V A Yeht 8 AEE 742 A0R o dHT
T3S XA 27 2514%,
A
o

L oolgEEy) BREA ZHekA] Laely, ZEUELE o}
WEZ 1463%, BEZ 2916% AFL 7T o] AAL
SEREEL R P LR BREER
SRR NN oMAIRRTL 3377%, Rl HETY 24.71%
< 7T AT, ZRUFE ofwEZolN 913%, 5
ZoX 319% AEL 7T Qo 2FUE-E AAAoz

o
Mo

T F 13% 1B0F AL, AE SAMe A
T 1055, 23U 215, A Sl oA
20571 trg ARAskTE L9 AAF 23, HAU
B EVRE Shu, S AU Qs erivau
L, S SARRTE ST Al 2 AU
F22473 109cme] AT Table 4, Figure 5 #x). ol#lgh 54
o A E oA TN HEA, oMAUTEE o8, EAE
o] 7R - Ao] olaf, AL H=e] AEjols, = I
she sEAEA oS AduS Adstsiith

ZRE T 2253 =AF 65 T 4900A17F Sd sl
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Table 3. importance percentage of the woody plants by the stratum in eight community types classified in Youngheung Park

Community Quercus acutissima Quercus aliena Qiercus aj]é.na. Qu;*r;us aculissima .
type ~Quercus acutissima -Robinia pseudo-acacia

Species name c 0 $ M c 0k S M c o S M c 0k S M
Quercus acutissima | 49.05 - - 2453 - - - - 4883 - - 2442 | 4447 | 743 - 241
Robinia 2892 | 2255 | 1270 | 2409 | 1668 | 5047 | 533 | 2605 | 709 | - | 259 | 398 | 4389 | 3382 | 33l | 3377
pseudo-acacia
Finus densifliora - - - - - - - - - - - - - - - -
Pinus rigida - 820 - 273 - - - - - - - - - - - -
Quercus aliena 9.31 - 3115 | 98 | 8332 | 216 | 1971 | 4567 | 3081 | 14.63 | 2916 | 2514 - 913 | 319 | 358
Quercus mongolica - - 3.60 0.60 - - 0.71 0.12 - 2.79 - 093 - - 6.31 1.05
Quercus serrata - 404 | 350 1.93 - - - - - - 358 | 060 - - 105 | 018
Styrax japonicus - 383 9.63 2.88 - - - - - - - - - - - -
Castanea crenata 1272 | 5121 | 171 | 2372 - 1000 | 740 457 | 1327 | 2547 - 1513 | 1164 | 2981 | 325 | 1630
Sorbus alnifolia - - - - - - - - - 11.86 - 395 - - 2.10 0.35
g@;ﬁﬁjﬁ - 687 | 223 | 266 - 18.56 - 6.19 - 4293 | 338 | 1487 - 6.25 - 2.08
Clerodendrum B B B B B B B B ~ B B B B B B B
trichotomum
Spiraea prunifolia
V;, 51'17721‘61)‘]0@ ) ) ) ) ) ) ) ) B ) ) ) ) ) 1273 212
Rosa multiflora - - - - - - 11.02 134 1.13 0.19 - - 2630 | 4.38
Rubus crataegifolius | - - - - - - 1279 | 213 - - - - - - 3.16 0.53
Pueraria lobata - - 262 | 044 - - 082 | 014 - - - - 1889 | 315
Za; iﬁ;ﬁ;ﬁfw - - | 251 | 042 | - - om0z | - - 240 | 490 | - - - -
Others - 3.3 3035 | 615 - 1881 | 4151 | 1317 - 232 | 3076 | 589 - 1356 | 1971 780

Comnmunity Finus densiflora Robinia pseudo-acacia Pnus ngzafz . Finus rigida

type -Quercus acutissima

Species name ¢c |l |s | M|l M|l ] | M| s | W
Quercus acutissima | 359 | 823 | 096 | 470 | 493 - - 247 | 2567 | 417 | 257 | 1465 - 792 | 555 | 357
Fobinia , 320 | 1338 | 1134 | 79 | 9507 | 7512 | 074 | 7270 | 2044 - 094 | 1038 - - - -
pseudo-acacia
Pinus densiflora 67.45 - - 33.73 - - - - 6.03 - - 3.02 245 - - 123
Finus rigida 1197 | 1781 - 11.92 - - - - 4358 | 22.20 - 2919 | 9552 | 1520 - 52.83
Quercus aliena - 1583 | 728 | 649 - - 529 | 088 | 428 | 3L14 | 1215 | 1455 - 281 - 0.94
Quercus mongolica - 362 | 353 | 180 - 467 | 1012 | 324 - 2.65 - 0.88 - 1360 | 1118 | 640
Quercus serrata - - 812 | 135 - 206 | 094 | 034 - 433 | 086 | 159 - 860 | 1027 | 458
Styrax japonicus - - 2.87 048 - - - - - 186 | 1065 | 240 - - - -
Castanea crenata | 1379 | 2618 | 1571 | 1824 - 776 | 394 | 324 - 1171 | 334 | 446 - 2001 | 768 | 79
Sorbus alnifolia - - - - - - 0.66 0.11 - 8.26 - 2.75 - - 1.37 8.88
Prunus sermuata - - - - - - - - -~ 11077 | 543 | 450 | - | 2494 | 340 | 601
var. spontanea
giﬂi;d’;ﬂm - - | 0% | 016 | - - | w3 | 451 | - - - - - - 2001 | 182
fifa;fnﬁzgi‘f - w3t || 51| - - - - - - - - - - - -
Rosa multiflora - - - - - - 915 | 153 - - 451 | 075 - - - -
Rubus crataegifolius - - - - - - 449 0.75 - - 2415 | 4.03 - - - -
Pueraria lobata - - - - - - - - - - - -
Z‘?Cf Z;Zﬁf”s - - | o867 | 145 | - - - - - - | 1336 | 223 | - - - -
Others - 361 | 2882 | 599 - 1039 | 3764 | 973 - 201 | 2204 | 462 | 203 | 692 | 4054 | 579

Ta Canopy layer, b: Under canopy layer, c: Shrub, d: Mean importance percentage.

18 st=x7sis|x| H| 478 65 (2019 122)
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Table 4. The big tree distribution in Youngheung Park

Specific Korean name Scientifc name Tree DBH(cm)
name number
pA e Quercus aliena 21 34~80
= Quercus variabilis 1 425
HYZh Quercus dentata 2 40
Nt HEUE Salix koreensis 1 40
ative
species | winyz Prunus serrulata var. 5 17
spontanea
AU | Quercus acutissima 105 37~60
e Pinus densiflora 4 36~51
AU Quercus mongolica 3 41~46
OIS | Robinia pseudo-acacia 20 35~74
| BT | Pius rigida 7 43~51
sE[j;(c)ilacs T Castanea crenata 1 40~70
FNEUWE | Patanus occidentalis 1 50
AW | Populus tomentiglandulos 2 50~109
Total 180 trees of 13 species
"""""" -7 Legend
T T
% Py (%4 ® s
s ® ® 7 : M
- ®
H ‘ * b N
® 3 iolee
o . S :
|, '. :. ‘,‘I ’l;'}
i s e o o ' t - .+. \ '_/ l;i’
L) @ g Y H v
| . > 8 . S / /
l\' ‘. © g ® ¢ \ ‘\;' ‘/'/'/
‘ ] o
\ ' o' .'/ o . \\\ Ly e
\V,/’/ i \‘ : ¢ ot A2° () .
;l‘& °% - 0 50 100 200
SE e / e — i 15
\*’*’ %/
‘Q :
g

n&
N
=

% n
o
iz

B
>
()
Y
e [l

HU
o o
— o mE

f
i,
=)
o2

Table 5. The wild birds appearance distribution in Youngheung

Park
) Population
Foragin ild | Korean name | Scientifc name Habitat -
&g el type [P |Winter
mer
Forest . . Eurystomus
vl 2k -
pig | AT | TA orientalis Vo2
, Anas
awaEe , -
Water 4588 o — wv | 17
)2 7o) Fhalacrocorax Wy 6 ~
carbo
Water 471 Ardea cinerea Y% 3| -
bird
Water 2oz FEgretta alba sy 5 ~
edge modesta
BAE| Nyd{mfaX Res 1 -
nycticorax
4% Aix galeniculata| WV | 4 | -
Dendrocopos
2k
ook ik Res 6 | 1
sommrpy | PHdos | g |y
lewicolos leucotos
Trunk
WK o gy | Do | e g | g
major
Hathre] Picus canus Res -3
= 37H| Sitta europaea Res 1 -
7] Cuculus canorus | SV 1 -
Zepre) Hypsipetes Res | 44 | 4
amaurolis
QB0 Acgithalos Res | 10 | 1
caudatus
2] kA Parus palustris Res 5] 5
Crown -
upA Parus major Res %6 | 5
bl ok Oriolus chinensis| SV 17 -
Forest . Garmilus
bird 013 elandarius Res 5 | 2
x| T Res | 2 | -
macrorhynchos
Fhasianus
7
¢ colchicus Res 10 1
57 Stieplopela Res | 23| 4
orientalis
T Fhoenicurus Res 8 1
auroreus
Shrub o
urdus
] _
17w hortulorum sV 2
2w Paradoxornis
98] webbiana Res | 124 2
FYIA FEmberiza elegans|  Res 313
close to| 3z Passer montanus | Res 37 |1
uman
ldwelling 7H Pica pica Res | 60 | 6
Total 494 birds of 28 species
TAQEE, SV oABHA, WV ALEA, Res: B

HEEs
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Table 6. The amphibian and reptiles distribution in Youngheung

Park
Type Korean name Scientifc name Population
)2 Rana nigromaculata | Frog 19,
" Hallowell Tadpole 13
A7e) g};fﬂifm” Frog 1, Tadpole 3
Amphibian —
ol
e Rana coreana Frog 56
Natrix tigrina

0 & o

Reptiles HEEl [ateralis Frog 1
A Elaphe rufodorsata | Frog 1

ouEdE 19

Table 7. The insects distribution in Youngheung Park

Type Korean name Scientifc name Population
IFFAE Crocothemis servilia mariannae 6
IFEIAE Sympetrum frequens 6
A5 Sympetrum infuscatum 2
k] Libellula speciosa 4

Odonata | W-&AxA2] Platycnemis phyllopoda 3
| x| & 242 Lyriothemis pachygastra 6
ol VAR | Ischnura asiatica 4
ARG /% | Anax parthenope julius 6
IFIAR RS | Crocothemis servilia mariannae 4
LIl Colias erate 7
Butterfly | ‘=] Pleris rapae 2
SHFAGE] | Everesargiades 2
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Figure 6. A distribution map of animal ecology in Youngheung Park
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~ 7. Banshi Tree
— 8. Ridge

(1 17. Chestnut Tree-Accarthy Tree Forest
\)._| 18. South-facing valley department.
_| Barnash tree-kidaso forest.

! \'{- 20. Ligidasophorus arboreal forest
*{ 21. Ridge of Ridge Forest.

/2| 34.Snowpiercer Landscape

-| Legend

| ash tree robes
~=# 15. Small space with open water pipes due to
- | chestnut robbing
/| 16. Small space open to water pipes due to ash

/| 23. Forests with a lot of Assvria
/| 24.The woods of the auicksilver

1. An area of cedar trees

2. Ridge south-southbound hill basin
3. Ridge

4. Ridge

5. Forest Deforestation

6. Ridge

9. Gastronomycetes

10. Closed land

11. Chestnut-creeper trees

12. Deforestation of the forest.

13. Ridae oak colony i
14. Forests partially open to water pipes due to |

tree robhing

18. The forest of Gapsi
22. South-facing cemetery.

25. Forest Debris.

26. Valley Galcham

27. The forest of the quicksilver.

28.The Forest Open Area of Ridge-Buddha
29. Cemeteries

30. Bottleneck Forest

31. Chestnut Tree and Mixed oak Forests
32. Banshi Tree

33. Grilled Tree Forest i

35. The oak tree
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= Paddy fields
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by urban

= The development and disturbance

= The past natural vegetation of
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forest

= The petential natural vegetation of
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- The urbanized trees

- Avariety of wildlife

| Accessibility
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The lecation close to walk lines so |

activities, rest area

Learning, experiential
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spaces without cbstacles

Emeticnal, sensory
stimulation
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reacticns and stimulating five senses

Place for associated
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Cemprehend of itemns synthetically
with a focus on places
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of potential resources
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Investigating the status of resources arcund walk lines,
recerding them in detail, crganizing and mapping them

Figure 8. A schematic design for natural education
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NP hF AR o DS ARl Tl A B Esh BARs BAS 429 22O90E A

LA A 5 YEE e go] BEoltk £995F =Y B 917) WAL o8 74 AISe] ok @
2 Gl 1 Bol A oPMIURE $BE S AR ovh AT el Be BRACNIE § 4 A AT s
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Legend of orparam 8
B-03 Dead tiee ODBenvation
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program & B-12. Forest of tallen leaves Swnd

B-13 Walking Dace t00t i the hnest

B-14 ExDIanation o0 Fings figicda

B-15 AOle Of RODNEA DSSudo-acasia

B-18 Wild thower oRsaneation

B-1T. raskand

B-18. Deging Of RODINEE DSEul0-atata

B-18 Mative S020ES O0SErvation

B-20 Rost

B-21. Expianation O Porentia
At vegStation

B-22 Pray with wast2 wood

B-23 Forest of coexistence

B-24 bt Meking

B-75 Laver StuCture Of fonest

B-28. Cuitwe Of Pinus denzithona

B-2T. SuCCESTION Of widan forest

B-28. Cuttwre Of Duincus @iena

P

——

Legend of program A
A-01. Start of the program  A-04. Destructed forest A-07. Meditation
A-02. Feel the forest A-05. World under the earth  A-08. Forest and City
A-03. Exhibit center A-06. Herbaceous ecology
{
a: Experience natural education program A at Youngheung Park b: Experience natural education program B at Youngheung Park

Figure 9. Experience natural education program A, B at Youngheung Park
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