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A Study on Evaluation Standard for Revegetation Method through
Monitoring of Vegetation on the Slope of Expressway
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ABSTRACT

A study was conducted to present the criteria for evaluating the revegetation method of the slope
of the expressway. The results of comparative analysis between 2019-2020 field survey and existing
research data (2015-2016) are as follows. Soil is a very important factor at the beginning of
revegetation work. However, after the plant has settled, the importance of the soil composition
diminishes. Among the plants used, the number of plants sown at the beginning gradually decreases.
And it changes as it competes with invading plants. Among the plants used for sowing, it was found
to affect the vegetation composition in the order of exotic grass > native herb and wildflower > native

tree. Plant coverage is continuously evaluated as an important factor regardless of the time. The
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vegetation structure on the slope will change continuously over time. New items need to be evaluated

in situations where a lot of time has elapsed since the application of revegetation work. It is desirable

to use the current evaluation standard only to perform the evaluation within 1 to 2 years. In the long

run, it is necessary to establish a new evaluation standard that adjusts the weights of each item.

Key words: Criteria of evaluation, Vegetation structure, Plant coverage, Soil composition
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Figure 1. The slope of the expressway to which the test construction was applied.
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Table 1. Mixing ratio of materials for each treatment applied to test construction.

Additional Polvmer
Treatments | Food waste | Paper sludge Sludge Soil* mixed . thsive
ingredients™*
A 5 10 10 70 3 2
B 15 10 10 60 3 2
C 25 10 10 50 3 2
D 35 10 10 40 3 2
Control | General revegetation material using sludge

*Soil : Clay (40%) + Decomposed granite soil (40%) + Sand (20%)

** Additional mixed ingredients :

Peatmoss, Vermiculite, etc

Table 2. Type and amount of plant seeds used in the test.

Division Native tree (30%) Native herb and wildflower (60%) Exotic grass (10%)
Scientific name g/m’ Scientific name g/m’ Scientific name g/m’
Rhus javanica 18 Lotus ctl)micullatus var. 60 Fest'uca 40
Jjaponica arundinacea
Lespedeza 80 Dianthus chinensis 57 | Lolium peremne | 3.2
cyrtobotrya
Plants 7
Indlgz?l%ra . 6.5 Astragalus sinicus 6.2
pseudotinctoria
Centaurea cyanus 7.8
Silene armeria 54
Coreopsis tinctoria 2.8
Cosmos bipinnatus 26
3 16.3 7 33.9 2 7.2
Total
12
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Table 3. Papers reviewed in this study and data used for comparative analysis.

Category Paper 1* Paper 2 Paper 3 Paper 4 paper 5 Remarks

Survey timing May 2015 | Aug. 2015 | Jul. 2016 Jul. 2019 Jun. 2020
Mixing ratio of materials O Table 1
Plant seeds used O Table 2
Plant species measured O O O Table 3
Vegetation coverage O O O O O Table 4
Soil hardness O O O O O Table 5
Soil analysis O O Table 6
Valuation scores O O O Table 7

. Korea Expressway Corporation (2015)
. Cho et. al. (2015)

. Korea Expressway Corporation (2016)
. Korea Expressway Corporation (2019)
. Korea Expressway Corporation (2020)
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Table 4. Plant species measured by monitoring period on the test slope.
A* B C D Control
Plant species May| Jul. | Jun. |May| Jul. | Jun. |May| Jul. | Jun. |[May| Jul. | Jun. [May| Jul. | Jun.
2015|2016|2020(2015[2016|2020(2015/|2016/2020/2015[2016|2020(2015|2016|2020
Rhus javanica O
Lesped
: s 100 O 0|0 o|o|0|0
Native cyrtobotrya
tree Indigofera
pseudotinctoria O O O O O
Sub total 1 210 1 1 012|210 1 2 1 1 1 0
Lotus corniculatus o
var. japonica
Dianthus chinensis O
Astragalus sinicus O
Native
Centaurea cyanus | O O|O O |0 o0
herb /
Wildflower | Silene armeria O Ol0O @) O
Coreopsis tinctoria| O | O O OO0 10 ORNG
Cosmos bipinnatus| O (ORNG®) o]0
Sub total 3011|4203 ]2 3|43 ]1|5|2]1
Festi
eed O|0|0|0O|0|0|0O|0|0|0O|0|0O|0|0O]|0O
. arundinacea
Exotic
grass Lolium perenne | O | O ORNONNORNORNG) O |0 o]0
Sub total 2 | 2 1 20212122 1 2 |2 1 2 |2 1
Total 6 | 5|2 7|52 |7|6/|4]|7|7|3 8 |52

* Classification according to the material mixing ratio used in the test (Table 1).



a&ER v A4 2P 59 533 YPIE AT 63
4.0 .‘K 100.0 100.0 100:0
30 80.0
\ 60.0 600
. 4.2 53.3

2.0 A

M
1.0 : m12

0.0

2015 2016 2020

=@==Native tree «=llll=Native herb/Wildflower Exotic grass

Number of plant species investigated

0o o \-au&
20.0

0.0

171
6.6

T T
2015 2016 2020

== Native tree =fll=Native herb/Wildflower Exotic grass

Percentage of investigated plants

Figure 2. Number and percentage of plant species investigated.

AME F 2% 7.0F0] ZAME ] EEn&
2 583%°1% 2o, 1 o] F 20169 ol = 46.6%,
20209l = 21.6% 2 S A EF2 v o] 7
Adhe Ao ® VeI THFgure 29] #3).

salgAe] A8E ABES FERY 2B
Soz % o ARgeld 7 42%e] 542 3
o 5 gtk BERY B9 HER HEE U

H] 233t 2] 52| H|&-2 20153 9l] 400%= AL
ey, 2020 E 6.6%% 7#*81 7238191
o} A 2R 2 oS o
Ur 20203l & 17.1% % 7+ o}Oﬂﬂr 5 qi Tx
G 7)< 2015439 100%7F Ed A 2,
1%7— ol o 2208 7HA = 60.0%2] TEE
UERH I 9l thFigure 29] )
3= B2, ZE%A AL =
AT, o]FlA EYERFo] fAEE 71Tl
BUlR o2 A7 Yelgth o] & TAUE Ud
SFH Al ZA] B3 A EE FolA EYERT
> A Z2E F o SF > AN FEF 59 €2
2 =3} AR FAH Y J3E e B vl
A3 ke As Uehdth o] 23 Md A
TKim et al, 2018; 2019)) A ¢} o] =3}FH
Al ZA M= 27]de Bg AlEFo] 45
Tt e Ro A et FEHY] AL
st A HoFa glon, 59
o A5 2719 g AT F
T Stk wEbA AR BRE

Aol Wil e& 85t 1Y

g g7} gtk

A e Ae AL 3
A= FHdA FEe EH
91 THWoo and Jeon, 2005). 3]
Ao AZ=] AAY, FHd| F3FAL
o] 9low AEFAte A7Hed
2|7 E thJeon, 2004; Song ef al, 2005).
ol e FFe AEFT oz HEFo
A, B2V, 2UF, QU AR U
7F ZAFE QAT B 2EFORE & 2o,
AANE, A, s, 47489, WEd, Botw,
HEE, o], 5%, AHEE, ZaA=, A5
A, FEENE, A7FE, A=, olasy,
2, W x, B, B, FE0lE, LA, &
Az, ubrke, WA, Gasmr], S50
w0l ZAHE AT o] Hl%k oA AN A&
2 T AT g ol e R
T, o] 5 A Ao I A P70l Wk
Al d Fo= dSHr)

gHA A A5 Wk oluet o
o] = FEE 1 A= F3)

o

27} €k W2 =83

>~
O_‘l_: [‘1_‘,
g 22
el i

ofx

>

o

!

O
D)
9.: 18
ox flo N o
MU M X oox
O & g o 1o

N
o
oorr

o ofN

L
[o oy rH
> fo o

I

o

o md
fr

71E Aol FH F2 ol th(Park e al, 2014). w2}
A Hghg el A e A9 EErt Fad
o]x]_g o]/\lg_ﬂ oh;}__

Table 59 = ATk 53] AL A S g
A EEE e TEE vwd zFo|th Al



- 2714 - 8l

ol

64 47

2] . Hl—% %

o =

el

=
T T

ul
éL]

-7l

Table 5. Changes in vegetation coverage by monitoring period on the slope of the test.

Plant coverage (%)
Treatments
May 2015 Aug. 2015 Jul. 2016 Jul. 2019 Jun. 2020
A 87 100 90 85 73
B 53 97 89 92 83
C 60 93 89 63 78
D 33 85 92 97 92
E 72 100 83 93 52
Average 61.0 95.0 88.6 86.0 75.6
Table 6. The result of measuring soil hardness by period after test construction.
Soil hardness index (mm)
Treatments
Nov. 2014 | May. 2015 Oct. 2015 Jul. 2016 Jun. 2020 Average
A 15 19 11 21 15 16.2
B 18 20 10 24 16 17.6
C 16 20 11 22 14 16.6
D 15 20 14 20 13 16.4
E (Control) 14 19 12 23 14 16.4
Average 15.6 19.6 11.6 22.0 14.4 16.6
F 1d 321 20159 %0 EH e AT EZE S 530 9 CHPark er al, 2014). AT HEE A5
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Treatments Plot 1
Jul.
2016
A
Jun.
2020
Jul.
2016
B
Jun.
2020
Jul.
2016
C
Jun.
2020
Jul. 2016
D
Jun.
2020
Jul.
2016
E
(Control)
Jun.
2020
Figure
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Table 7. Soil analysis results for each test treatment'

Soil texture | Organic Exch(ange?bll(e_lc ation
Treatmerts Addity | et L TN | g | CEC. cmol jkg”) EC | Nal
Sand | Silt | Chay | e | ") (%) (cmol'jkg) KN | e | ug (dsfm) | (%)
(%) 6) | (%)
A 2015 70 | 2656 | 159 | 3414 | 2167 | 225 840 | 593 | 137 | 0.009
2020 | 7775 | 1825 | 400 | LS 62 | 1921 | 108 | 858 | 2105 | 048 | L79 | 1714 | - 073
. 2015 70 | 2848 | 1.88 | 3845 | 2214 | 3.03 1042 | 739 | 189 | 0.009
2020 | 7300 | 2000 | 7.00 | SL 13 624 | 029 | 841 | 1732 | 084 | 1984 | 1984 | - 055
c 2015 71 | 2856 | 204 | 3481 | 2152 | 3.05 997 | 701 | 212 | 0.009
2020 | 7550 | 17.50 | 7.00 | SL 71 647 | 043 | 1,022 | 1410 | 064 | 1682 | 1682 | - 0.60
b 2015 71 | 3028 | 2.18 | 3864 | 2312 | 2.86 1254 | 660 | 178 | 0.010
2020 | 7275 | 1850 | 875 | SL 73 979 | 042 | 947 | 1030 | 053 | 19.09 | 19.19 | - 050
Cor] 2015 75 939 | 084 | 515 | 1L12 | 059 1453 | 209 | 355 | 0.009
2020 | 66.75 | 21.50 | 11.75 | SL 7.6 851 | 037 | 792 | 1223 | 088 | 1982 | 1982 | - 050
60~ More | More | More | More | More More | More | Less | Less
Standard than than | than | than | than than | than | than | than
801 30 |00 | 100 | 60 | 06 25 | 06 | 10 | 05
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Table 8. Evaluation criteria for revegetation methods in the guidelines.

Scoring . .
Evaluation standard Evaluation item criteria Detailed_evaluation method
(') means score values
(%)
Material | Quantitative Soil and seeds Compliance with standards
Herbal type / More than 80% (15), 60~79% (10),
Plant | Herbaceous and shrub type Less than 60% (5)
coverage 15
(total) Wood type | More than 70% (15), 50~69% (10),
Natural landscape type Less than 50% (5)
Plant growth Ratio of exotic vegetation
characteristics (Exchll’(liin ‘;ifjiri‘gelams) (0~-5) | Less than 30% (0), 30~59% (-3),
¢ P More than 60% (-5)
Plant growth .
(Excluding exotic plants) > Good (5), Medium  (3), Bad (1)
Quantitative -
Plant pest damage 5 Good (5), Medium (3), Bad (1)
Quality Goal achievement
The number of trees 10 More than 80% (10), 60~79% (7),
Number of Less than 60% (3)
emergent
. More than 80% (15), 60~79% (10),
plants Number of plant species 15 Less than 60% (5)
The appearance of disturbing plants | (0~-5) | Low (0), Medium (-3), High (-5)
Physical and chemical properties of soil 10 Good (10), Medium (7), Bad (3)
Loss of soil and material 5 Good (5), Medium (3), Bad (1)
o Persistence of quality and vegetation structure 5 Good (5), Medium (3), Bad (1)
Qualitative — - -
Similarity to surroundings (0~-5) Good (0), Medium (-3), Bad (-5)
Sub total 70%
Less than 130% (30), 130~160% (24),
| Quantitative Unit construction cost 30 161~190% (18), 191~220% (12),
Economics More than 220% (6)
Sub total 30%
Total 100%

* Ministry of Land, Transport and Maritime Affairs(2009)
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Table 9. Changes in evaluation scores according to the evaluation criteria of the revegetation method by period.

Scoring A B C D Control
Evaluation criteria criteria | May | Jul. | Jun. | May | Jul. | Jun. |May | Jul. | Jun. |May | Jul. | Jun. | May | Jul. | Jun.
(%) 12015(2016{2020|2015|2016|2020|2015|2016|2020|2015|2016|2020|2015|2016{2020
Plant coverage | 451 45 | 45 | 10 | 15 | 10 | 15| 15 |10 |10 |15 [ 15 [ 15|10 | 15| 5
(total)
Plant growth 5 3155|355 1 1 {5313 ]5]|3 1|3
Plant pest damage| S SIS S| S | S S| S |S|S|S5|S5|5]55]5
The mumber of |39 130 | 10 [ 0 | 7 |10 |0 |3 0|7 |3|w0|7]3|5]0
€es
Quant- | Number of plant | 45\ s 5\ g | s | 7 o |5 |10|1w0|5]w0]w0|[w0]7]o0
Quali itative species
uality The appearance of
disturbing plants O~5 (35[0 |S5S|5]05[5[]0|5]5[3|3[5]3
Physical and
chemical properties| 10 | 10 [ 10 | 10 | 10 | 10 [ 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10 | 10
of soil
Loss of soil and
material 5 SIS |5 5|5 |55 5|55 |5]|5]5/|5]5
Quali Unit construction | 5| | 4 |y o | fr o 30|30l
ative cost
Total 70 | 50 | 53 |36 | 45 | 48 | 41 | 39 | 47 | 55| 41 | 54 |57 | 43 | 44 | 26
o P12 ANeka shetlMinisty of Land, ) @%o] 488 S8lEHE APk Aol of
Transport and Maritime Affairs. 2009), 53} 2] e, AAA 352 Aty 22 Hrt 3=
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Figure 4. Changes in the evaluation score of the
greening method for each treatment.
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Table 10. Evaluation period suggested in the evaluation criteria for construction methods.

Ssaec.hng March to May June to August September to November
timing
- Ist evaluation around Lo
September after summer - Ist evaluation in November
- 1st and 2nd evaluation P . . - 2nd evaluation just before the
. - 2nd evaluation from April to .
Evaluation before and after summer . following summer
.. . . May of the following year . .
timing - Final evaluation before . . - Final evaluation from
- Final evaluation from August to
November , September to October of the
September of the following .
year following year

* Ministry of Land, Transport and Maritime Affairs (2009)
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Table 11. Review comments on the evaluation criteria for revegetation methods in the guidelines.

Scoring Assessment of importance
Evaluation standard Evaluation item criteria | Stage 1 Stage 2 Stage 3
(%) | (1~2 year) | (3~5 year) | (5 year~)
Material |Quantitative Soil and seeds - [ A A
Herbal type /
Herbaceous and [ ) O A
Plant shrub type
coverage 15
(total) Wood type /
Natural landscape [ o (]
Plant growth type
characteristics
Plant coverage
(Excluding exotic plants) 0~-5) L O &
Plant growth
Quantitative (Excluding exotic plants) > o o A
Plant pest damage 5 [ ) [ ) O
lit;
Quality The number of trees 10 [ ] [ ] o
Number of -
emergent Number of plant species 15 [ ] [ ] @)
plants The appearance of disturbing|
s 05| @ o A
Physical and chemical properties of soil 10 () O A
Loss of soil and material 5 () @) A
Persistence of quality and vegetation structure| 5 O O o
Similarity to surroundings (0~-5) A O o
Sub total 70%
Econo- |Quantitative Unit construction cost 30 ‘ [ ] ‘ A A
mics Sub total 30%
Total 100%
* Assessment of importance : @ High, O Medium, A Low
(Ministry of Land, Transport and Maritime Affairs. 2009. Reedited by author)
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