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Abstract

Recently, wetland and paddy wetland are being highlighted as the international environmental issues. However,
research system which can assess paddy wetland is lacking. Thus, the purpose of this study is to assess the value of
paddy wetland by applying RAM to paddy wetland. In addition, we would like to use this study as the data to
establish assessment method for paddy wetland. 16 sites were selected as research targets based on altitude and soil.
As the results of wetland assessment, 16 research target sites had total score of 212~227 and the average of
2.17~2.50. It was similar to those of Lacustrine Wetlands, Palustrine Wetland and Riverine Wetland which were sites
in previous studies. The value could be recognized as the wetland. However, there was no difference in assessment
results based on altitude and soil. It was found that all conservation values were the same. The factor the most
closely affecting conservation value was the area. However, there was limitation to apply existing wetland assessment
system to paddy wetland. In order to assess paddy wetland, factors such as rice farming methods, topography,
vegetation, growth environment and biodiversity should be added. It was thought to supplement wetland assessment

system through various further studies.
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Table 1. The characteristics of study sites.
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Site Location Altitude” Soil” (Slilzg
. . N 36°5123.90" :
A-1 Jijang-ri, Goesan E 127°4940.20" Generally Paddy Field 27500
- - N 36°51'12.43" - -
A-2 Jijang-ri, Goesan E 127°49'50.20" Plain Sandy Drained Paddy Field 15500
. N 36°49'23.04" . .
A-3 Geomseung-ri, Goesan E 12795031.73" Area Unripe Paddy Field 2300
. N 36°40'07.76" .
A-4 Geomseung-ri, Goesan E 127°5027.14" Wet/Salt-Affected Paddy Field 12000
- . N 36°40'03.87" .
B-1 Yipyeong-ri, Goesan E 127°5222.58" Generally Paddy Field 3000
B2 Yipyeong-ri, Goesan N 362401055 i Sandy Drained Paddy Field 11100
pyeong-rl, E 127°5203.69" Middle Y Y
. N 36°39'32.71" Area . .

B-3 Samsong-ri, Goesan E 1279524934 Unripe Paddy Field 16000
B-4 Dowon-ri, Goesan N 36°4056.17% Wet/Salt-Affected Paddy Field 11000
’ E_127°46/00.48" Y
. N 36°51'39.83" -

C-1 Okhyeon-ri, Goesan E 12794137.51" Generally Paddy Field 8900
C-2 Okhyeon-ri, Goesan N 36 051 ,40'63 0 Middle Sandy Drained Paddy Field 5700

E 127°41'40.35 -
c3 Yanggok-ri G N 36451447 Mountain Unripe Paddy Field 6600
- anggok-ri Goesan E 1279433177 Area nripe Paddy Fie

. N 36°38'19.87" -

C-4 Galsan-ri Cheongwon E 12793406.69" Wet/Salt-Affected Paddy Field 15000
: N 36°40'06.24" .

D-1 Samsan-ri, Cheongwon E 12793337 49" Generally Paddy Field 17000
. N 36°40'16.05" . .

D-2 Samsan-ri, Cheongwon E 127°3325.94" Alpine Sandy Drained Paddy Field 10700
. N 36°40'13.24" . .

D-3 Samsan-ri, Cheongwon E 12793327 25" Area Unripe Paddy Field 11000

D-4 Samsan-ri, Cheongwon N 367401244 Wet/Salt-Affected Paddy Field 8600
’ W E 127°33'16.36" Y

* 1) Kim(2005), 2) RDA(1992).
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Table 2. The evaluation topics of Tilton et al.(2001)'s RAM

gor, Brrel 74
of 75z a7l

2 FAY 75 s AR U
A7l AE 53 HS(High, 2.4

o
o), 15 (Moderate, 1.7~23), Yri(Low, 1.7 ©l3he]
Al WA SeR B7hetk(Table 2).

Evaluation topics

Evaluation elements

Evaluation topics

Evaluation elements

1. Floral Diversity and
Wildlife Habitat

1. Distance to Other Wetlands,
2. Number of Different Types of Vegetative
Communities Present,
3. Degree of Community Interspersion,
4. Wetland Size,
5. Surrounding Land Use,
6. Wildlife Corridor

5. Water Quality
Protection

1. Ability of immediate watershed to deliver runoff,
2. Inlet type,
3. Outlet,
4. Percentage of open water,

5. Maximum water depth,
6. Hydroperiod,

7. Channel or sheet flow,
8. Wetland size,

9. Wetland to immediate watershed ratio

2. Fishery and Herpetile]
Habitat

1. Relationship to permanent water body,
2. Percentage of open water,
3. Degree of interspersion of open water and cover,
4. Hydroperiod,
5. Vegetation type

6. Shoreline /Stream
Bank Protection

1. Channel or sheet flow,
2. Vegetation type,
3. Vegetation width,
4. Evidence of active erosion,
5. Land use

3. Flood/Storm Water
Storage

1. Ability of immediate watershed to deliver runoff,
2. Relation to surface water connection,
3. Inlet type,
4. Outlet,
5. Wetland size,
6. Wetland to immediate watershed ratio

7. Aesthetics and
Recreation

1. Vegetation classes present,
2. Interspersion of Vegetation,
3. Wetland size,

4. Surround land use,

5. Accessibility,

6. Visibility,

7. Presence of debris,

8. Presence of wildlife habitat,
9. Presence of fishery habitat

4. Runoff Attenuation

1. Ability of immediate watershed to deliver runoff,
2. Inlet type,
3. Outlet,
4. Interspersion of land and water,
5. Hydroperiod,
6. Channel or sheet flow,
7. Vegetative type,

8. Wetland size

8. Groundwater
Recharge

1. Soil characteristics,
2. Ratio of wetland to immediate watershed,
3. Ability of immediate watershed to deliver runoff,
4. Outlet
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Table 3. Conservation Value Criteria
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Restoration strategy
. . * International or domestic protection value if found in the
First, Consider . . .
. protected Species of Korea or habitat Absolute Conservation
conservation . . .
* A typical, rare case of high conservation value
* Individual function evaluation value is "high" as table
the total function of 1/2 or more
High e If the total value of the average is 2.4 or higher Conservation
* Evaluation elements of "High" to the table element is
overall assessment elements 1/2 or more
¢ Individual function evaluation value "high" feature one or more,
full function of 1/2 is less than
e If the total value of the average is 1.7, less than 2.4
Moderate * Evaluation elements of "High" to the whole element of Improvement
the element table 1/2 is less than
* Evaluation elements of "high", but the elements of a
"Middle" all the elements of more than 1/2
Restoration or
Low * In the case of all other cases
Improvement
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4. Runoff Attenuation
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Figure 1. The graph of evaluation results for 8 functions.
Table 4. The evaluation results and total score of the 8 function
Evaluation Sites
. Average
topics A-l | A2 | A3|A4|B1|B2|B3|B4|C1|C2|C3|C4|D-1|D-2]|D3| D4
1 15 15 14 14 13 15 15 15 14 14 14 15 15 15 15 14 242
2 10 10 11 11 11 11 11 10 10 10 11 11 11 11 10 11 2.13
3 14 14 13 14 13 14 14 14 14 14 14 14 14 14 14 14 231
4 16 16 16 17 16 17 17 16 16 16 17 17 17 17 16 17 2.06
5 21 21 20 21 20 21 21 21 21 21 21 21 21 21 21 21 232
6 7 7 10 9 10 10 8 7 10 9 10 8 10 10 9 10 1.80
7 21 21 22 21 19 21 21 20 19 19 20 21 20 19 19 18 223
8 8 9 8 8 8 9 8 8 10 10 10 10 10 11 10 10 230
Total Score 112 | 113 | 114 | 115 | 110 | 118 | 115 | 111 | 114 | 113 | 117 | 117 | 118 | 118 | 114 | 115 -

*1

5 : Water Quality Protection, 6 : Shoreline/Stream Bank Protection, 7 : Aesthetics and Recreation, 8 : Groundwater Recharge.
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Attenuation) 7]%5°] 206 o2 7} WSS Fol &

T AT o]RAL HIFEE tlE-Eo] X Z(moderate,
2)olth Yre(Low, 1)oE H7iwo] yvehd dgo=
Hoxth, Aoz defxl =9 FoF 7|soR
v xR, SN, A BE, d718s 5o
2 dA Jom, & F7HEAAY] ARelME TA
2 2 ZZ(Flood/Storm Water Storage), T2H%E
701 (Water Quality Protection), e}~ 4] 2 HZF
(Groundwater Recharge) 7|2 HE2] 55O H|X

s 7ksI9iek
32 ATCMR HEIIR BE

¥ AT oA Ak BelEe dona,
Z [e)

4, B9, B9 5 P a1 SFOR TR

Table 5. The analysis of factor, function and average value.

wom, BiE(Moderate)?] TwHel AT 263570,
H(Low)®] 57 A9 2~87 Atel & F1F L)

Element Function
Sites 3 7 A - - . Average
A-1 15 30 7 1 6 1 2.15
A-2 16 | 29 7 1 6 1 2.17
A-3 18| 26 8 - 8 - 2.19
A4 14| 35 3 - 8 - 221
B-1 14 30 8 - 8 - 2.12
B-2 17 | 32 3 1 7 - 2.27
B-3 15| 33 4 1 6 1 221
B-4 15| 29 8 1 6 1 2.13
C-1 14 34 4 1 7 - 2.19
C-2 14| 33 5 1 7 - 2.17
C-3 15| 35 2 1 7 - 2.25
C-4 16 | 33 3 2 5 1 2.25
D-1 16 34 2 2 6 - 227
D-2 17 | 32 3 2 6 - 227
D-3 16 | 30 6 2 6 - 2.19
D4 14| 35 3 1 7 - 221

(Individual functions High) Conservation value

8 -

Conservation

Improvement

ey

A-l A-2 A3 A4 B-1 B2 B3 B4 C-1 C2 C3 C4 D1 D-2 D-3 D4 (Site)
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(Evaluation elements High) Conservation value

Conservation

25 1

Improvement

Al A2 A3 A4 B1 B2 B3 B4 C1 C2 C3 C4 D1 D2 D3 D4 (Site)

Conservation value judge by the total evaluation elements

A1 A2 A3 A4 B1 B2 B3 B4 C1 C2 C3 C4 D1 D2 D3 D4 (Site)
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Figure 2. The evaluation results and conservation value
at 16 study sites.
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Table 6. The correlation and regression analysis between the evaluation result.

Factors Total score Total Average
Correlation Regression Correlation Regression
. 462 y =0.0135x + 111.47 .662%* y =0.0005x + 2.0854
Altitude
.072 R? = 0.2254 .005 R? = 0.4632
Degree of interspersion of open water and S573% y =2.8667x + 109.97 536* y =0.0650x + 2.090
E cover .020 R? = 0.3287 .032 = 0.2840
1 Interspersion 573* y =2.8667x + 109.97 .536% y =0.0650x + 2.090
€ of land and water .020 R? = 0.3287 .032 R? = 0.2840
m . . 573%* y =2.8667x + 109.97 .536* y =0.0650x + 2.090
Vegetation width
e .020 R? = 0.3287 .032 = 0.2840
n
¢ Ability of immediate watershed to deliver 465 y =1.1250x + 112.38 655%* y =0.6827x + 0.7859
runoff .070 R? = 0.2160 .006 = 0.5647
. . . S573* y =14.333x + 84.167 .536* y =0.0650x + 2.090
F Average of Fishery and Herpetile Habitat
.020 R? = 0.3287 .032 = 0.2840
u
. .826%* y =30.769x + 51.087 753%* y =0.6827x + 0.7859
n Average of Runoff Attenuation
c .000 R? = 0.6827 .001 = 0.5647
t Average of Shoreline/Stream Bank 440 y =4.5455x + 106.44 .607* y =0.1545x + 1.9174
i Protection .088 R? = 0.1939 .013 = 0.3767
.589% y =5.6274x + 101.70 763%* y =0.1784x + 1.7859
n Average of Groundwater Recharge.
.016 R? = 0.3470 .001 = 0.5861

* @ Correlation is significant at the 0.05 level, ** : Correlation is
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significant at the 0.01 level
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213 H¥ 227(Moderate), el & 5K (Palustrine
Wetland) 83% < 2.12(Moderate), S }id A (Riverine
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al,, 2012; Park, 2009; Son et al., 2010). &EFF%
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Table 5. Wetland functional assessment by comparison.

Evaluation(Average) Evaluation(Rating)
Division | Sites
Min. | Max. | Average | Low [Moderate| High
Lacustrine
by 21 2.01 2.51 227 - 18 3
Wetland
Palustrine
| 8 1.71 2.45 2.12 - 9 1
Wetland
Riverine
3y S 1.86 2.54 221 - 4 1
Wetland
Paddy
16 | 2.13 2.27 2.20 - 16 -
Wetland

1) Kang et al.(2012); 2) Son et al.(2010); 3) Cho(2006).
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