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The Evaluation of Small Scaled Stream Naturalness
for Stream Channel Restoration
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Abstract

In this study the evaluation method for riverine naturalness proposed previously by other researcher
has been modified to assess stream naturalness of small scaled streams. Two evaluation items have
been added to the previously proposed method. That is, the modified method for evaluating naturalness
of small scaled streams contains 16 evaluation items with two categories - river morphology and river
environments. The three evaluation items have been improved based on the results of stream
configuration and characteristics investigation. To prepare evaluation index for channel configuration of
small scaled stream, 55 small scaled streams have been selected to analyze sinuosity, wavelength, etc.
It has been shown that the values of sinuosity are around 1.2 and one wavelength appears
approximately every 500 m in the sample streams. An equation implied diversity for width of normal
flow has been proposed to add the evaluation index for diversity of channel width. The every 500 m ~
1,000 m along small scaled stream is also recommended through the investigation as the interval of
evaluation unit. The modified method has been applied to the DangWang stream to estimate the effect
of stream rectification project. It has shown that the proposed method would appropriately reflect
channel morphology and environments before and after the rectification project.

keywords : River Naturalness, Diversity, Wavelength, Channel Configuration
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Table 1. Evaluation ltems and index for Stream(This Study)

A. channel physical condition

evaluation index

remarks
1st grade 2nd grade 3rd grade 4th grade 5th_grade .
interval
number of | above one per | above one per one per one per above of
1 wave below 500m below 500m 500~1000m 1000m none evaluation
lenghts (s : above 1.2)| (s : below 1.2) | (s : below 1.2) | (s : below 1.2) unit and
sinuosity
10m
channel
number of width,
2 sandbars above 7 5~6 3~4 1~2 none 500 m
channel
length
3 diversity of very high high moderate low none *
flow
diversity for most cobbles/ ebbles ravel, sand
4 | stream bed P gravel, | most silt/clay most sand *
. pebbles /gravel silt, clay
material
diversity
. 30% ~ above | 15% ~ above | 5% ~ above from
0, 1 10
5 |for width of| above 30% 15% 59 1% below 1% Eq. 2
normal flow
. impervious
kind and | no revetment/ natur.al riprap/block . block
. material/ stone/ pervious block
6 material of natural . . revetment/ *
.. vegetation vegetation revetment
revetment condition concrete
cover cover .
retaining wall
embankment
kind and earth embankment eI.nbankm.ent . Wlt}.l
. no levee or . . with pervious impervious
7 material of embankment | with willow or *
embankment . . revetment such revetment
embankment with vegetation| wood works .
as gabions, etc. such as
concrete block
width of
normal o 20% ~ above | 10% ~ above |_,, o o
8 flow/width above 20% 109% 59 5%~ above 1% below 1% *
of channel
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Table 1. Evaluation ltems and Index for Stream(This study)(Continued)

SR SN6)Y BAAEE, i
Q1g-3hele,

'B. channel environment
evaluation index
remarks
1st grade Znd grade 3rd grade 4th grade 5th grade
. . . i hyt .
vegetation |inherent diverse domma.mtly hydrophyte and Xerop. y? and no vegetation
9 structure vegetation growing xerophyte naturalized *
g hydrophyte Py plant
vegeFapon naturally partly vegetated . no vegetation
condition . natural weeds or no vegetation due to
10 formed diverse . . . . * ok
around . and shrub no vegetation |due to scouring| impervious
vegetation .
stream front due to scouring revetment
1 i d . ..
land use of naturg cultivated lan most cultivated | most municipal
. floodplain/ such as paddy, ..
11 streamside land/partly area/partly municipal area L
inland grassland or upland municipal area | cultivated land
shrubbery zone field b
land use of no cultivated promenade pervious f;gll? tei:s’lzlilsch
12 | streamside artificial land/natural |walk/road for| facilities such . * %k
. . as parking lot,
foreland structures vegetation bicycle as turf park road
water
quality Ist grade 2nd grade 3rd grade 4th grade 5th grade
13 based on (ve gclear) (relatively (yellowish (dark brown, (black color, * %k
BOD(color 4 clear) brown color) | invisible bed) bad smell)
of water)
Cross weir or dro 03~04m above 0.4m
structures inclined weir or .p height of weir | height of weir
14 . none structure with *k
in channel drop structure . or drop or drop
fishery path
structures structures
attached clean . . microbiology | shape like mop | shape like mop
. R little slippy . . . .
microbiology surface of colony on microbiology microbiology
15 surface of rock . . o *%
on bed rock and and pebble surface of rock | partly existing | mainly existing
material pebble D and pebble on channel bed | on channel bed
f ly family
ephemeridae, .
. . caenidae,
planaria, family .
ammaridae gomphidae family
& 17as, ’ libellulidae, . . family
. cambaridae, order limnodrilus .
aquatic order . syrphidae,
16 . order megaloptera, gotoi, . *k
lives . coleoptera, Lo family
plecoptera, |order hemiptera, . hirudinidae . .
. K family chironomidae
family family .
. . baetidae,
blepharoceridae | heptageniidae, )
family
order tabanidae
trichoptera
364 BEXKEREGHIE
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Table 2 (a). Evaluation of DangWang Stream Naturalness based on Channel Physical Condition

number of diversity for d1ver§1ty kind and | kind and width of
number of| flow for width . . normal
wave . . stream bed material of] material of .
sandbars | diversity . of normal flow/width
lenghts material fl revetment | embankment
oW of channel
Before
Project 2 2 2 3 3 2 4 2
(2002)
After
Project 2 2 2 3 2 2 4 2
(2005)
Table 2 (b). Evaluation of DangWang Stream Naturalness based on Channel Environment
vegetation water
. condition |land use of{land use of| quality cross battac.h ed .
vegetation . . microbiology | aquatic
struchure around | streamside | streamside | based on | structures on bed lives
stream inland foreland | BOD{color |in channel .
material
front of water)
Before
Project 3 2 2 2 2 4 4 2
(2002)
After
Project 3 2 2 2 2 3 3 2
(2005)
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Tabe 3. Grade and Index of Naturalness for DangWang Stream

Comprehensive Channel Physical A
Evaluation Condition Channel Environment
Before Project
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(2005) 2(2.38) 2(2.38) 2(2.38)
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