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Abstract : The vegetation assessment indicator has been developed recently as a biological part of
the integrated assessment system for river environment to improve the efficiency of river restoration
projects. This study carried out to test the vegetation assessment indicator and to reset its grade

criteria on experimental streams. We classified and mapped vegetation communities at the level of
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physiognomic-floristic composition by each assessment unit. A total of 204 sampling quadrats were

set up on the 68 assessment units at 5 experimental streams. By analyzing the vegetation data

collected, we examined the appropriate numbers of sampling quadrats, the criteria of vegetation

index score, classification of vegetation community, and grade criteria for vegetation assessment.

The developed vegetation assessment indicator composed with the vegetation complexity index
(VCI), the vegetation diversity index (VDI), and the vegetation naturalness index (VNI) was proved
to reflect the current conditions of the streams sufficiently. The contribution of vegetation naturalness

index to grading by vegetation assessment indicator was larger, but three indexes were closely

correlated to each other. Also there was more clearer discrimination of grading with the application

of adjusted criteria of vegetation assessment indicator and the standardized classification of

vegetation community, but the stream segment type did not influence the vegetation assessment

grade significantly.

Keywords : Classification of vegetation community, Assessment unit, Vegetation diversity index,
Vegetation complexity index, Vegetation naturalness index, Vegetation assessment

indicator, Grading
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Figure 1. Local map showing division of segment type at sites studied.
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Table 1. Characteristics of stream sites and its number of assessment unit studied
. River Segment Assessment unit
Watershed Stream Ba(slgln?)rea extent- stﬁz{;gelzilg?;l) types of Nu;:r}f @t Number of Number of
ion(km) streams assessment unit | sampling site
Han River Byeokgye
System Stream (BS) 78.0 26.9 26.9 Type 1 21 6 18
Gap Stream | 46 ¢ 335 335 Type 2 8 16 48
Geum River (GS)
System Yoodeung Type 1 13 26 78
431.1 375 15.5
Stream (YS) Type 2 2 4 12
Naeseong
1,816.0 113.0 58.0 Type 2 11 8 24
Nakdong | Stream (NS) | pe
River System | Nam River 34675 189.8 65.9 Type 1 3 2 6
(NR) Type 2 8 6 18
Total 2 types 66 68 204
d EdNIEo weh dubA o g A £ 25HH 7F AASE AT A 9] T EEHY SIEY
SPAEIE 2, 39 A= AR Z2 2681E 7|E (stratified sampling)& #-§-3sto] 3749 FEXA}
2 of5] X vhH] 1145 &85+ th(Chun et al, A AAstant, shdAE S35l ok &
2015). EE2AF A A AR 7IEEH SHE FEA
Nz D Bk 71E BUe FheaAe (FEAAYRY, Raster §4), 23 1/10,000, 14
AR AILE (WAMIS 2002014 AlZahs 9o ¥ 25em) B2 shAAIe] REARS HA5)
+9) o] GIS—map(Vector type, non scale) HFEr of Hrhckd i 2AS skt s 9] &
o7 FEA AR Y $AAFE(1/5,000)2 A ot &l 9otow Z¢7h A bW EERAR
slo] Asiglon, Eak oA gme) Jey shms o Ak S RATY ZYL VR0 2 =
st EEHEAAE A8 tHChun et al, = 399 E 24 £9 1/2& 99 Zo|= 747
2015; Chun 2016). dgstglon, A8 5L 249 gL st A
1 AT Y SASAR Table 10] et wpep FE A A0R UHO R Soict.
A I BLTEC L ELEE
)% 1 g2
e T SFHAR AL 9 B4 oA o] A olFHE
oA F2 P 59 (segment 1 type & I
_ . ), 1Tl AUzl o 2 4] 7] HAre] 2 Al g3
2 type)% o2 st %j 9 A1 o}mﬂ%”P B
o] 2 BE GOl K el o] 4 ZAtE T & 7o s AL QA AZE
= 7 H X3
Geo3DiPro, BGEO STORY)& ARt 37 9%
Aol 4&4 sore ;L%w 67h¢) %7}%14—‘;: ( (MGRO STORY)S 418 3774 S
PPRAZIH O R FRATY A4 4@
2Apstgon, 2t Bohesl a7le) mREA A4 _
- s = P 22 AT TR, ol 55
T 25 204709 HEZALE 3]
IOV SRS AR, of A S| Y ek 91, el n Y
o AMEA & K2 95 AANE SRFo A AR L AYAR BA
Aol 4] BeAT HES Amsielt,
1) 2P 25t AAe] B xALNA GAHEAE A4
SRIAYRAE BT RERAS 90 Ao FRES /|F0R AT FR} LEY
stlom, 94 s 11 oF AllE7te] et S A, gol, A AF, 291 AAES & 55
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Fsilon, HFHoR ABANEE A4 st Ashict,
AMzLE o] BHA Q3o AlATLR o] HEl
AAALF O] B4 o ARSI, A BERe 2) /;]AEXH?-Q] ’;};‘é
B} JgolA dAo)A FEE AYRAE 7|EL
Al A I i
2 AAO] Azl 51R0]  2AL |Zos A X 71 A ® (VAL vegetation assessment
indi E A= AN LE 718 AlAIThok
9% U ol %] Wt ol TolFov], NFAT zdm]aj‘zrv);f o s e . i
- Al , vegetation diversity index)+
of| A FEsE &, o] d Ay AR o] A =W b30] 2 JerALS Tlokal] olat 7 oﬁ};;
2 : = 0 oF AL
o] ek mEste] B Aol A A etgict E et rees » !
o] AFE LE olo] 2FHe mE AR o] 7
SF A 79 Ha HAL Aol A] A4 chee - com e ree s
20l AL 7|20 gh —Wiener's diversi
o i 7l o g ooy B 182 S o iy
AT A A TS EA O A HEsl index( afm ia y, )E 2 OOPA:‘:P. ALY
S o . ; THFE A= A Aol A AL grof e
HEa) 22 0] 749 50m’E HAsto] &8sl ick

2of cropet 24 chopEol WelE nefsiglon
K120 S B AMTIIRIES] B SAl o] 01 FEab7 Hrs 2akol]
— ™ X oo —l |o
wimof & Aol A= Eek A 5547 A
oF

w
1=
0>

D) AR 24 2 A3 A 7S AASHATH Table ).

AU 9 Ao A REIAEE 2AL SAH 4 A2 2] 4=(VCI, vegetation complexity
AAFEE MS office Excel& AHEat] AAHCE  index)= A149] 427 T2 BAAS slots}y]
Re] @ EAjsto] Brlo] ARSIt AR A 9jat AoRA AEWA fu] AN oje} £
oA BAE QA BYRAE S SHEH o], 1T WAL Bak o Ao
A AL BRAAe) met FRegon A mE ATz s 291 A4 2917} Aol
FRE AR AR AP AT 0] Folel B gl A& 27re] b A4 29]9] 7S mE 7
o], MHS 27k ARSI o) A BAxE  Abslo] whdslal), AMERE 4 oA] ST
2 ByjE BRRAY BT A4ASE A W E4S 1oL 2 Aol7l gl Aoe Tt

Table 2. Scoring system considering relatively range of vegetation diversity index by number of vegetation community

Range of index value

Score No. of vegetation community
2 3 4 5 6 7 8
5 0.55~0.69 0.88~1.1 1.11~1.39 1.29~1.61 143~1.79 1.56~1.95 1.66 ~2.08
4 0.42~0.54 0.66~0.87 0.83~1.10 0.97~1.28 1.08 ~1.42 1.17~1.55 1.25~1.65
3 0.28 ~0.41 0.44 ~0.65 0.55~0.82 0.64 ~0.96 0.72~1.07 0.78 ~1.16 0.83~1.24
2 0.14~0.27 0.22~043 0.28 ~0.54 0.32~0.63 0.36~0.71 0.39~0.77 0.42~0.82
1 0~0.13 0~0.21 0~0.27 0~0.31 0~035 0~038 0~041

Range of index value

Score No. of vegetation community
9 10 11 12 13 14 15
5 1.76 ~2.20 1.84 ~2.30 1.92~2.40 1.99 ~2.48 2.05~2.56 2.11~2.64 2.17~271
4 132~1.75 1.38~1.83 1.44~191 1.49 ~1.98 1.54 ~2.04 1.58 ~2.10 1.62~2.16
3 0.88 ~1.31 0.92~1.37 0.96 ~1.43 0.99 ~1.48 1.03~1.53 1.06 ~ 1.57 1.08 ~ 1.61
2 0.44 ~0.87 0.46 ~0.91 0.48 ~0.95 0.5~0.98 0.51~1.02 0.53~1.05 0.54~1.07
1 0~043 0~0.45 0~047 0~04 0~0.50 0~052 0~0.53
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Table 3. Scoring system considering relatively range of 2 AT & 7k HFgE 7|20 7 o] 537
vegetation complexity index by vegetation patch -
s 22 At
Score Range of index value 3) A A #e A W AL
5 5.0~ 51 513
; T Chun et al, (2015)2] A3 AT 0] A A A3 5}4]
3 20-29 A7 A= A 9 F24 =2 (physiognomic &
2 1.0~19 floristic composition level)oﬂ A AR O] 4~
I 0009 B A 3z Y oSO RIOPA |1l A4
2 A F7rA o 2 ujelstr 3 EHoR A o]
Table 4. Scoring system considering relatively range of ] = sefsp] gt A 02 HHE)
vegetation naturalness index by vegetation o}, Figure 20) YEFH H}Q} ZHo] A AH 7] = 4
communi
v A hFE A%, AERE A%, A4 AR 5
Score Range of index value = 7o) HJE A2 FAEY o, A4l 7123
> 80~ 100 = A 43to] AHYE Tat HAZ s|Z0 R 52D
4 60~79
3 2059 B71E k=5 I AT (Chun et al. 2015).
2 20~39 SEAIRE Aol A A-GEQH A gH 71 £
i 0-19 Fosol ve SEuks AYgor FRgoR
A 3915 @#7} AUl A B Ao ek
Ho] wi gl PEow o] fof shkglo] vl stoith, whha] B Aol A= M H4e) Jm 2
e A o] Heh 5 e Al 6 5.02 7 o HelE iﬂ%f& FHB7HAA R HA sk
FO = 577 g H85}3ith(Table 3),
A MZLA T 2]4=(VNI, vegetation naturalness Table 5. Grading system considering rglatively total score
L A0) ZoIAS vholal 2102 Al AME of vegetation assessment indicator
index)i= 4149 A & A=A Grade Previous criteria of total | Revised criteria of total
R A, dhAe, QAo R FRele 42t
L= _ . < <
A AT 1, 0.5, 08& Falo] Arkel A4 . = 8=
75 = ~<85 76 = ~<86
AL 7)1%0 & 39 tHTable 4
e ]_ FAFHTable 4). 3 3 55<~<75 66 = ~<76
FH PrrekolE A4S AP FRAHO 4 =S P
57} 7ol Bz 7 FRAAX LR 372] A14%| 5 —<%s <55
Vegetation Assessment Indicator (VAI)
1 ]
Vegetation Vegetation Vegetation
Diversity Complexity Naturalness
Index Index Index
(VDI) (VCD (VNI
Score * 5 Score * 5 Score * 10
l ] |
]
5 VDI + 5 VCI + 10 VNI = VAI (Grade rank(1~5) by total score)

Figure 2. Configuration of vegetation assessment system proposed at research previously.
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(Table 5), ©|& &3] Brlcke|Ato)o] HrHsHo] ¥
e H 5 QIS Ao ® wsiqlt,

5 57) sh4A
) BRI 4%
3 2047) EREAHIH wﬁ} ARE 7539
o}, Table 69 hebul utet o] skl Hrbeele
o] B AN HOE TAHo] glow], Bz
Awet AR FEES 7| E0R FE 2T

)

/K]}J-I—TL?U_J 9]'*"‘“-1“7‘]—4:[%:, a] 7_}-4}}\
79 A9 W, Bxulg, o], kolg #4,

elsk A (Figure 3). <>H‘:P B7r o) A=

EEAAT HE AE AR5 HRahe 71E
o 3gim, AL FHPLE o] A4
2735 A

XIT %b’ﬂ g A=< @-r% 7}?112 A8 0}01 e

Figure 3. Map showing actual vegetation community at one assessment unit (3

oA AR R Y] 5 ATE B o2 A TAA]
O A & Fard ALY Mas BF 4T
Ao g FAEglom o] 7k a4 A2 HE

TL2(Salix koreensis Community) ¢ 137)], &%
A AL AW E(Salix gracilistyla Community)
o o2, 2EF ¢ +HL BN (Miscanthus
sacchariflorus Community) 9] 32712 7} @2
A e HolFint o= AFHAAl A9 5t
& E/g0] vlaLy chokek # ut op e} w2 HE
9 22| AAY Beto] & /AdH | 7]Qlske Ao
= Pt (Table 7)

AR O] R2EAS sHSA L P 77
A2 ARy I 2§54 $AY ot AT
Aol vlel WgHa F, HAAHY] A= v W
oFgt AT Y| EEPAE "}E}"H‘“h I, 53]
33| A meAETE G| g sto] AR Ao
A e vl A et S-S 71Q1et= A
2 b}, B A HAH Y] A st
6.3 19] EAJo] okl Wl 27 FlAte] EAJo 2

Waterway

Zizania latifolia Community

Salix nipponica Community
Phragmites communis Community
Salix chaenomeloides Community

g
2

Waterway

Salix pseuda /astogjvne

Salix ch

Mixed herbaceous Community
Artificial vegetation Community
W Salix gracilistyla Community
fm— Salix njpponica Community
W Phragmites communis Community
W Frigeron canadensis Community
R
(]
[l

Miscanthus sacchaﬂﬂoms Community

ommuniy drusCommuniy
Phragmites japonica Communi
Sa/lfrgchaenajnfi,:lwdes Commur:%y

sampling sites) of Gap stream (linked Table 6).



Table 6. Calculation process of total score and average vegetation indices based on vegetation data at one assessment
unit (GS-S2-R1-L) of Gap stream.

Assessment unit
Sampling Site GS-S2-R1-L
& Vegetation patch
Size . . Vegetation patch Vegetation Community Total index
No.| ;5 | Vegetation Community
() Type Area(m?) | *P(%) | **L(m) | ***H(m) | ****N | VDI | VCI | VNI | VDI | VCI | VNI
Salix gracilistyla Salivgracilistla | 4198 | 038 | 1192 | 2 1 ]037]057 383
Community
1| 1,09 [T —— 0.67 1091 100
TAGMILES JAPOMICA | pr. omites japonica | 6766 | 062 | 2283 | 1 1 1030]034]617
Community
Phragmites communis | Salix chaenomeloides | 564 0.02 28.8 5 1 ]036(256] 23
Community Phragmites communis | 10823 | 044 | 3047 | 15 1 042 43.6
2 |2482|  Selivnipponica Salivnipponica | 8419 | 034 | 2095 | 4 1037100339 (1.05]438] 100
Community
Zizania latfola Zizania latifolia | 502.1 | 020 | 2032 | 1 1 ]032]040 202
Community
Phragmites communis | b, itos commuis | 2185 | 002 | 611 | 125 | 1 009|038 23
Community
‘ ' Salix chaenomeloides | 70.2 0.01 313 5 1 1023(224107
Phragmites communis e o lasiogme | 526 | 001 | 260 | 5 | 247] 05
Community
Phragmites communis | 8274 0.09 123.6 L5 1 022 86
Erigeron canadensis | g conadensis | 6713 | 007 | 1336 | 05 | 0 |019]010]0.00
Community
Mlscanthussacc{lar;florus Mzscarfthus 1318 | 012 | 2781 1 1 loasloas 117
Community sacchariflorus
319,682 o ; 202887 65
Sali chaenomeloides | g1, uonomeloides | 4543 | 005 | 1576 | S 1014 173] 47
Community
Phragmites communis | Phragmites communis
Community -Miscanthus -Miscanthus 14213 | 015 | 3925 1.25 11028035147
sacchariflorus Community sacchariflorus
Artfcial vegetation | oot voooration | 26943 | 028 | 2109 | 01 | 0 |036]001 000
Community
Mived Herbaceous Meadow 12060 | 012 | 3852 | 02 | 1 |026]006| 125
Community
Salix nipponica Salixnipponica | 9340 | 010 | 2449 | 4 1 ]023]105] 97
Community
Section Calculation by previous criteria Calculation by criteria revised
No. of vegetation community 14 12
o VDI \(e VNI VDI \(e VNI
Average value of indices
1.48 6.35 59.83 1.24 472 88.41
Score 3 5 3 3 4 5
Weight 5 5 10 5 5 10
15 25 30 15 20 50
Total score
70 85
Grade 3 1

*P: Probability, **L: Length of patch, ***H: Height of patch, ****N: Naturalness
(GS-S2-R1-L: GS: Gap Stream, S2: Segment2, R1: Reach No., L: Left)
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Table 7. Distributional patterns of vegetation community by assessment unit at site studied.

Categorization Assess- Segment | Segment 2
Community Type - ment s T BS | NR | GS | YS | NS | NR
Scientific Name unit
Acro—nym\_| 13reach | 3reach | lreach | 8reach | 2reach | 4reach | 3reach
Ailanthus altissima Community AA. - - - - - - +
Castanea crenata Community CcC. - - + - - _ +
Diospyros kaki Community DK. - - + - - _ _
Morus alba Community MA. +—+ - - + _ _ N
Pinus densiflora Community PD. - - - - _ _ 4
Populus deltoides Community Po.D. - - + - - - +
Tree Community | Robinia pseudoacacia Community Ro.P. - - + o — _ +
Salix chaenomeloides Community S.C. +H + - +H - + -
Salix koreensis Community SK. - + ++ _ _ _ _
Salix nipponica Community SN. +H - - +H +H + -
Salix pseudo-lasiogyne Community S.PL + - - + _ _ _
Ulmus davidiana var. japonica Community UD. + - - - - - _
Zelkova serrata Community ZS. - + - - - _ _
Shrub Amorpha fruticosa Community AFE - - - + + _ _
Community | Sulix gracilistyla Community SG. + et +H - + - .
e z IR
Ambrosia trifida Community AT ++ - - + _ _ _
Artificial vegetation Community AV. + - - + +H - _
Artemisia princeps Community AP. + - - — _ _
Bidens frondosa Community BF. + - - - - - _
Digitaria sanguinalis Community DS. - - - + - - _
Echinochloa crus-galli va. echinatum ECr . B ~ - - - -
(Willd,) Honda Community
Erigeron canadensis Community EC. + - - + + - _
Humulus japonicus Community HJ. ++ - +H +H + - +HH+
Lespedeza cuneata Community LC. - - - + — _ _
Mixed Herbaceous Community MH. + - - +H +H - -
Herbaceous | Miscanthus sacchariflorus Community M.S. ot ++ - +++ + Tt +
Community Panicum bisulcatum Community PB. +H - - - - _ _
Pennisetum alopecuroides Community PA. + - - + - - -
Persicaria hydropiper Community PH. + - - + - _ T+
A L I B B B
Persicaria thunbergii Community Pe.T. - - - + _ _ _
Persicaria senticosa Community PS. - - - - + - +
Phragmites japonica Community PJ. ++ +H +H +H ++ ++ ++
Prameppmteeman S [0 || ]
Phragmites japonica Community - Humulus
japonicus Community RI-HE i w 3 . - - -
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Table 7. Continued

Categorization Assess- Segment | Segment 2
Community Type o ment ST BS | MR | GS | YS | NS | MR
Scientific Name unit
Acro—nym\_| 13reach | 3reach | 1reach | 8reach | 2reach | 4reach | 3reach
Phragmites japonica Community -
. J-MS. - + - - - - .
Miscanthus sacchariflorus Community PIMS
Phyllostachys bambusoides Community Ph.B. - - - - - - +
Phragmites communis Community PC. + - - +H+ + - -
Phragmites communis Community -
) - + - - +H + - -
Miscanthus sacchariflorus Community PCMS.
Phl‘agmttgs commnis Commpnlty - PCHI. B B B B . B B
Humulus japonicus Community
Herbaceous : : :
Phragmites communis Community -
. h i _ _ _ ++ — _
Communty Phragmites japonica Community PC-PJ.
Pueraria thunbergiana Community PuT. + + - - - - +
Rubus parvifolius Community Ru.P. - - - - - - +H
Sicyos angulatus Community SA. + - - + - - +
Tpha angustata Community TA. - - - + - - -
Zizania latifolia Community ZL. + - - + - - +
leamg latifolia Cqmmunlty - Phragmites ZL-PI. B B B . B B
Japonica Community
Sub total
herbaceous 32 22 4 2 16 12 2 10
communities
Unvegetated
- - - + + _
Arca Sports ground UnVeg.
Total vegetation a7 B |7 8§ | B | 15 | 4 | 1
communities
* Relative richness of vegetation community within segment type : very rich (+++), rich(++), poor(+), absent (—)
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Table 8. Range of three vegetation indices by grade of assessment unit

Grade | Total score by No. of VDI V(I VNI
grade assessment unit Range Aver. Range Aver. Range Aver.
1 86 < 3 0.97 ~1.49 1.21 2.52~17.15 5.20 84.62 ~ 100.0 90.69
2 85~76 » 043~161 | 098 | 219~747 | 384 | 6592~99.06 | 87.01
3 75~ 66 21 0.17~1.35 0.73 0.13~7.63 2.40 41.18 ~100.0 84.49
4 65~56 14 000~085 | 033 | 012~559 | 193 | 28.19~100.0 | 77.00
5 <55 8 042~1.12 0.70 0.80 ~7.98 3.40 16.89 ~79.67 43.49
Y 75 skeleael vl AA 2] 7 A Al SIS 4 sl
o7 uko Ao Ul T3 AR AR
= 1?‘_ A0 P ESE A ER gl 9) 77 A A EO) B
T S T un W Y AEHY 4 A ' e s .-
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Table 9. Change of grade according to application of the revised criteria of vegetation assessment indicator unit at sites

studied
. o revised
Ver. previous criteria
Grade * Grade **
Grade

Stream | No.of 1 [ 2|3 |4]5 1 [ 2|3 |4 |5 |1]|2]|3]4]|F5

assessment unit
GS 16 6 4 6 - - 7 4 5 - - 1 10| 2 1 2
YS 30 21135 - - 6 1121 - 2 11 8 5 4
NR - 3 5 - - - 3 5 - - - - 5 1 2
NS - 1 4 3 - - - 8 - - - - 2 6 -
BS - 1 5 - - 1 2 3 - - - 1 4 1 -
Total 68 182225 3 - 14 | 20 | 33 1 - 31221 |14] 8

Revised : Application of new criteria of vegetation community and total score revised
* 1 Application of previous criteria of vegetation community and total score
** : Application of new criteria of vegetation community and previous total score

35
30
25
20
15
10

No. of assessment unit

D
0

==== Previous criteria of vegetation community

=== Revised criteria of vegetation community

Grade

=== Revised criteria of vegetation community

Figure 4. Change of grade according to application of the revised criteria of vegetation assessment indicator unit at sites
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Appendix 1. Total score and its grade of vegetation assessment indicator calculated by 34 assessment units at stream site

studied
No. of vegetation community VDI V(I VNI — VAI - —
J—— criteriarevised | previous criteria
3;:;? Scl(l)r;b Hercl();;?ous Total 1\1;332 Score gﬁi’; Score I\I/ﬁfl: Score ;l;i)?el: Grade | Grade* | Grade**
YS-SI-R3-L 3 1 8 12 149 4 7.15 5 8745 5 95 1 1 1
GS-S2-R8-L 2 2 6 10 117 3 5.94 5 84.62 5 90 1 1 1
YS-SI-R3-R 0 0 4 4 0.97 5 2.52 3 10000 | 5 90 1 1 1
GS-S2-R1-L 2 1 8 11 124 3 472 4 8841 5 85 2 3 1
GS-S2-R6-L 2 1 8 11 1.05 3 375 4 80.63 5 85 2 3 1
GS-S2-R1-R 2 1 10 13 1.61 4 361 4 8249 5 85 2 1 1
GS-S2-R2-R 1 1 5 7 0.92 3 373 4 91.08 5 85 2 3 1
GS-S2-R4-R 1 1 8 10 1.32 4 2.19 3 86.61 5 85 2 2 1
GS-S2-R8-R 1 1 6 8 1.36 4 4.71 4 81.32 5 85 2 1 1
YS-SI-R6-L 2 1 5 8 1.03 3 325 4 83.34 5 85 2 2 1
YS-SI-RI2-L | 0 0 5 5 0.90 3 331 4 96.58 5 85 2 1 1
YS-S1-R6-R 2 1 4 7 1.03 3 3.03 4 91.94 5 85 2 1 1
YS-SI-R7-R 3 1 1 5 0.83 3 3.56 4 90.72 5 85 2 1 1
BS-S1-R3-L 0 0 3 3 0.44 3 3.26 4 96.90 5 85 2 1 2
GS-S2-R2-L 2 1 7 10 1.38 4 2.85 3 91.69 5 80 2 1 2
GS-S2-R4-L 1 1 8 10 1.35 3 6.79 5 65.92 4 80 2 2 2
GS-S2-R5-L 2 1 8 11 1.18 3 147 5 7111 4 80 2 1 2
GS-S2-R7-R 2 1 6 9 0.86 2 4.95 4 8148 5 80 2 2 2
YS-S1-R8-L 1 2 3 6 0.92 3 2.82 3 87.34 5 80 2 1 2
YS-S1-R10-L 1 1 4 6 0.56 2 312 4 90.58 5 80 2 2 2
YS-SI-R11-L 1 1 2 4 043 2 322 4 96.85 5 80 2 1 2
YSSIRIS-L | 0 0 4 4 0.58 3 3.60 4 99.06 5 80 2 1 2
YS-SI-R5-R 1 0 6 7 1.10 3 2.84 3 85.16 5 80 2 1 2
YS-SI-R9-R 1 1 5 7 0.79 3 2.98 3 89.31 5 80 2 1 2
YS-S1-R12-R 1 0 4 5 0.59 2 4.64 4 85.75 5 80 2 3 2
YS-S1-R4-L 2 1 5 8 0.67 2 2.62 3 92.16 5 75 3 2 2
YS-SI-R5-L 0 1 5 6 0.85 3 1.72 2 90.81 5 75 3 2 2
YS-S1-R7-L 1 0 5 6 111 4 226 3 66.52 4 75 3 2 2
YS-SI-RIO-R | 3 0 3 6 0.97 3 4.83 4 66.60 4 75 3 2 2
NR-S2-R1-L 2 0 4 6 0.51 2 293 3 91.17 5 75 3 2 2
NR-SI-R4-L 4 1 2 7 0.70 2 2.64 3 90.20 5 75 3 2 2
NR-S2-R12-L 1 1 5 7 0.86 3 1.17 2 91.15 5 75 3 2 2
BS-S1-R18-L 1 1 2 4 0.65 3 1.92 2 110000 | 5 75 3 2 2
BS-S1-RI8-R 1 1 4 6 0.76 3 1.67 2 110000 | 5 75 3 3 2
GS-S2-R7-L 1 0 4 5 0.59 2 318 4 46.24 3 70 3 2 3
GS-S2-R6-R 3 1 6 10 135 3 2.64 3 74.95 4 70 3 2 3
YS-S2-R1-L 1 0 9 10 1.25 3 7.63 5 41.18 3 70 3 2 3
YS-SI-R9-L 1 0 3 4 0.77 3 2.87 3 75.23 4 70 3 2 3
YS-SI-RI4-L | 0 2 3 5 0.58 2 L11 2 8333 5 70 3 1 3
YS-SI-R8-R 1 2 4 7 0.95 3 2.08 3 7225 4 70 3 1 3
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Appendix 1. Continued

No. of vegetation community VDI VCI VNI — VAT - —

J—— criteriarevised | previous criteria
;r;;i Sc}:;b Heilz)a;fi()us Total {rlﬁz Score ir/ﬁiz Score I\Ilﬁzz Score STC%?Q Grade | Grade* | Grade**

NR-S2-RI-R | 1 4 6 0.58 2 1.74 2 100.00 5 70 3 3 3
NR-S2-R10-R 0 1 6 7 1.00 3 0.98 1 92.50 5 70 3 3 3
NS-S2-R12-L 0 0 2 2 0.34 3 1.67 2 100.00 5 70 3 2 3
NS-S2-RI0-R | 0 0 2 2 0.34 3 0.13 1 100.00 | 5 70 3 3 3
BS-SI-R8-L 2 0 2 4 0.17 1 299 3 100.00 5 70 3 3 3
BS-SI-R3-R 0 0 3 3 022 2 1.62 210000 | 5 70 3 3 3
YS-S1-R4-R 0 0 3 3 0.34 2 283 3 7171 4 65 4 2 3
YS-S1-R11-R 2 1 5 8 0.77 2 5.14 5 63.45 3 65 4 2 3
YS-SI-RISR | 0 0 3 3 022 2 0.77 1 93.11 5 05 4 3 3
NS-S2-R11-L 0 0 2 2 0.23 2 0.26 1 100.00 5 65 4 3 3
NS-S2-R11-R | 0 2 3 0.21 2 0.45 1 100.00 5 05 4 3 3
NS-S2-R12-R 1 0 0 1 0.00 1 1.57 2 100.00 5 65 4 4 3
GS-S2-R3-L 1 0 5 6 0.68 2 443 4 3393 2 60 4 3 3
YS-S2-RI-R 1 0 4 5 0.85 3 5.59 5 28.19 2 60 4 2 3
YS-S1-R13-R 0 0 4 4 0.33 2 340 4 55.04 3 60 4 3 3
NR-S2-RI2R | 1 0 6 7 0.81 3 0.99 1 65.86 4 60 4 3 3
NS-S2-R10-L 0 0 2 2 0.00 1 0.16 1 100.00 5 60 4 4 3
NS-S2-R13-L 0 0 1 1 0.00 1 0.12 1 100.00 5 60 4 4 3
NS-S2-RI3-R | 0 0 2 2 0.00 1 0.12 1 10000 | 5 60 4 3 3
BS-SI-R8-R 2 0 1 3 0.22 2 1.20 2 66.67 4 60 4 3 3
GS-S2-R3-R 2 1 4 7 0.72 4 2.69 3 2547 2 55 5 3 3
YS-S2-R2-L 1 2 9 12 0.98 2 792 5 30.24 2 55 5 2 3
YS-S1-R13-L 0 1 7 8 1.12 3 332 4 35.05 2 55 5 3 3
YSSI-RI4R | 0 0 3 3 042 2 235 3 5651 3 55 5 3 3
NR-S1-R4-R 1 1 2 4 0.45 2 0.80 1 79.67 4 55 5 3 3
GS-S2-R5-R 1 0 3 4 0.58 3 0.97 1 47.05 3 50 5 3 3
NR-S2-R10-L 2 1 3 6 0.71 2 1.19 2 57.07 3 50 5 3 3
YS-S2-R2-R 1 2 5 8 0.61 2 798 5 16.89 1 45 5 3 4

Grade * : Application of previous criteria of vegetation community and total score
Grade ** : Application of new criteria of vegetation community and previous total score
Revised : Application of new criteria of vegetation community and total score revised



400 SEFEEII M25T H6E

Appendix 2. Total score and its grade of vegetation assessment indicator by segment type (1) at stream site studied

No. of vegetation community VDI V(I VNI — VAT - —
J— criteriarevised | previous criteria
CT;IeIi SC};r;b Herctz)ei;t‘:.ous Total I\rlﬁzz Score gﬁi’; Score I\;ﬁz Score looti Grade | Grade* | Grade**
YS-SI-R3-L 3 1 8 12 1.49 4 7.15 5 8745 5 95 1 | |
YS-S1-R3-R 0 0 4 4 0.97 5 252 3 100.00 5 90 1 1 1
YS-S1-R6-L 2 1 5 8 1.03 3 325 4 83.34 5 85 2 2 1
YSSI-RI2-L | 0 0 5 5 0.90 3 331 4 96.58 5 85 2 1 1
YS-S1-R6-R 2 1 4 7 1.03 3 3.03 4 91.94 5 85 2 1 1
YS-SI-R7-R 3 1 1 5 0.83 3 3.56 4 90.72 5 85 2 1 1
BS-SI-R3-L 0 0 3 3 0.44 3 3.26 4 96.90 5 80 2 2 2
YS-S1-R8-L 1 2 3 6 0.92 3 282 3 87.34 5 80 2 1 2
YS-SI-R10-L 1 1 4 6 0.56 2 312 4 90.58 5 80 2 2 2
YS-S1-R11-L 1 1 2 4 043 2 322 4 96.85 5 80 2 1 2
YS-SI-R15-L 0 0 4 4 0.58 3 3.60 4 99.06 5 80 2 | 2
YS-S1-RS-R 1 0 6 7 1.10 3 2.84 3 85.16 5 80 2 1 2
YS-S1-R9-R 1 1 5 7 0.79 3 298 3 89.31 5 80 2 1 2
YS-SI-R12-R 1 0 4 5 0.59 2 4,64 4 85.75 5 80 2 3 2
YS-S1-R4-L 2 1 5 8 0.67 2 2.62 3 92.16 5 75 3 2 2
YS-SI-RS-L 0 1 5 6 0.85 3 1.72 2 90.81 5 75 3 2 2
YS-S1-R7-L 1 0 5 6 111 4 226 3 66.52 4 75 3 2 2
YS-S1-R10-R 3 0 3 6 0.97 3 483 4 66.60 4 75 3 2 2
NR-SI-R4-L 4 1 2 7 0.70 2 2,64 3 90.20 5 75 3 2 2
BS-SI-RI8-L 1 1 2 4 0.65 3 1.92 2 100.00 5 75 3 2 2
BS-SI-RI8-R 1 1 4 6 0.76 3 1.67 2| 10000 | 5 75 3 3 2
YS-S1-R9-L 1 0 3 4 0.77 3 287 3 7523 4 70 3 2 3
YS-S1-R14-L 0 2 3 5 0.58 2 111 2 83.33 5 70 3 1 3
YS-SI-R8-R 1 2 4 7 0.95 3 2.08 3 7225 4 70 3 1 3
BS-SI-R8-L 2 0 2 4 0.17 1 299 3 100.00 5 70 3 3 3
BS-S1-R3-R 0 0 3 3 0.22 2 1.62 2 100.00 5 70 3 3 3
YS-S1-R4-R 0 0 3 3 0.34 2 283 3 7171 4 65 4 2 3
YS-S1-R11-R 2 1 5 8 0.77 2 5.14 5 63.45 3 65 4 2 3
YSSI-RI5R | 0 0 3 3 022 2 0.77 1 93.11 5 65 4 3 3
YS-S1-R13-R 0 0 4 4 0.33 2 340 4 55.04 3 60 4 3 3
BS-S1-R8-R 2 0 | 3 0.22 2 1.20 2 66.67 4 60 4 3 3
YS-SI-R13-L 0 1 7 8 1.12 3 332 4 35.05 2 55 5 3 3
YS-S1-R14-R 0 0 3 3 0.42 2 235 3 56.51 3 55 5 3 3
NR-S1-R4-R 1 1 2 4 0.45 2 0.80 1 79.67 4 55 5 3 3

Grade * : Application of previous criteria of vegetation community and total score

Grade ** : Application of new criteria of vegetation community and previous total score
Revised : Application of new criteria of vegetation community and total score revised
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Appendix 3. Total score and its grade of vegetation assessment indicator by segment type (2) at stream site studied

No. of vegetation community VDI VCI VNI — VAT - —
J—— criteriarevised | previous criteria
;r;;i Sc}:;b Heilz)a;fi()us Total {rlﬁz Score ir/ﬁiz Score I\Ilﬁzz Score STC%?Q Grade | Grade* | Grade**
GS-S2-R8-L 2 2 6 10 1.17 3 5.94 5 84.62 | 5 90 1 1 1
GS-S2-R1-L 2 1 8 11 1.24 3 4.72 4 88.41 5 85 2 3 1
GS-S2-R6-L 2 1 8 11 1.05 3 3.75 4 80.63 5 85 2 3 1
GS-S2-R1-R 2 1 10 13 1.61 4 3.61 4 82.49 5 85 2 1 1
GS-S2-R2-R 1 1 5 7 0.92 3 3.73 4 91.08 5 85 2 3 1
GS-S2-R4-R 1 1 8 10 1.32 4 2.19 3 86.61 5 85 2 2 1
GS-S2-R8-R 1 1 6 8 1.36 4 471 4 81.32 5 85 2 1 1
GS-S2-R2-L 2 1 7 10 1.38 4 2.85 3 91.69 5 80 2 1 2
GS-S2-R4-L 1 1 8 10 1.35 3 6.79 5 6592 | 4 80 2 1 2
GS-S2-R5-L 2 1 8 11 1.18 3 747 5 71.11 4 80 2 2 2
GS-S2-R7-R | 2 1 6 9 0.86 2 495 4 | 8148 5 80 2 1 2
NR-S2-R1-L 2 0 4 6 0.51 2 293 3 91.17 5 75 3 2 2
NR-S2-R12-L 1 1 5 7 0.86 3 1.17 2 91.15 5 75 3 2 2
GS-S2-R7-L 1 0 4 5 0.59 2 3.18 4 | 4624 | 3 70 3 2 3
GS-S2-R6-R 3 1 6 10 1.35 3 2.64 3 74.95 4 70 3 2 3
YS-S2-R1-L 1 0 9 10 1.25 3 7.63 5 41.18 3 70 3 2 3
NR-S2-R1-R 1 1 4 6 0.58 2 1.74 2 100,00 | 5 70 3 3 3
NR-S2-R10-R | 0 1 6 7 1.00 3 0.98 1 92.50 5 70 3 3 3
NS-S2-RI2-L | 0 0 2 2 0.34 3 1.67 2110000 | 5 70 3 2 3
NS-S2-R10-R | 0 0 2 2 0.34 3 0.13 1 100.00 | 5 70 3 3 3
NS-S2-R11-L 0 0 2 2 0.23 2 0.26 1 100.00 | 5 65 4 3 3
NS-S2-R11-R 1 0 2 3 0.21 2 0.45 1 100.00 | 5 65 4 3 3
NS-S2-R12-R 1 0 0 1 0.00 1 1.57 2 100.00 | 5 65 4 4 3
GS-S2-R3-L 1 0 5 6 0.68 2 443 4 13393 | 2 60 4 3 3
YS-S2-R1-R 1 0 4 5 0.85 3 5.59 5 28.19 2 60 4 2 3
NR-S2-RI2-R | 1 0 6 7 0.81 3 0.99 1 0586 | 4 60 4 3 3
NS-S2-R10-L 0 0 2 2 0.00 1 0.16 1 100.00 | 5 60 4 4 3
NS-S2-R13-L 0 0 1 1 0.00 1 0.12 1 100.00 | 5 60 4 4 3
NS-S2-RI3-R | 0 0 2 2 0.00 1 0.12 1 10000 5 60 4 3 3
GS-S2-R3-R 2 1 4 7 0.72 4 2.69 3 2547 2 55 5 3 3
YS-S2-R2-L 1 2 9 12 0.98 2 7.92 5 30.24 2 55 5 2 3
GS-S2-R5-R 1 0 3 4 0.58 3 0.97 1 47.05 3 50 5 3 3
NR-S2-R10-L | 2 1 3 6 0.71 2 1.19 2 57.07 3 50 5 3 3
YS-S2-R2-R 1 2 5 8 0.61 2 7.98 5 16.89 1 45 5 3 4

Grade * : Application of previous criteria of vegetation community and total score
Grade ** : Application of new criteria of vegetation community and previous total score
Revised : Application of new criteria of vegetation community and total score revised



