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ABSTRACT: In recent years, "ecological river restoration" taking into account the flood control, water utilization and
environmental aspects of rivers is actively being investigated. However, it is hard to understand the inhabitation conditions of
living organisms that live on the river with distinct characteristics have been fully reflected, and with the use of limited
methods, it ends in uniformed composition of artificial rivers and a mere customary stream channel maintenance, resulting in
frequently disturbed stream channel habitats

As a fundamental study for investigating the habitats of living organisms that live on rivers, this study intends to examine
each habitat type by dividing domestic rivers into sand rivers and gravel rivers depending on the nature of rivers and dividing
sections of each river into central river sections and natural river sections.

As a result, more diverse habitat types of organisms were found in the gravel rivers

rather than in the sand rivers, and the habitat types of organisms in the central river sections where the river restoration
project have been already conducted reached approximately 56.3 % of those that appeared in the natural river sections.

KEYWORDS: River restoration, Classification of habitat, Ecological function, Instream wetland
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Table 1. Criteria for Urbanized section and Close to
nature section

Urbanized section Natural section

-Land use for agriculture and
mountain surrounding river
(in 1 km)

-No use of terrace land for
artificial purpose (amenity
and parking lot)
-Meandering channel

-Land use for housing,
industries, and commerce
surrounding river (in 1 km)
-Use of terrace land for
amenity, sports and parking
lot by demand of local

people section
-Straightened channel .

) -Natural revetment section
section

with sand bars

-Highly evaluated section by
river environment
evaluation (I, 1l level)
-Conservation area
managed by the
government

-Simplified river habitat
section limited by artificial
revetment block

-Lowly evaluated section by
river environment
evaluation (IV, V level)

Urbanized section

An overpopulated area

Fig. 2. Study Area Urbanized Section Image map



sps meelaoR ShHEA] wet BRa ¥, 7
shae EAshITL sz 22 gl
47 54

= JEsk Zte] 2ol sle] A
=48 mEsio] AYA SRR
WA L shEs WAARA 52 Alelsln A2l

[

spagelo] Bde sehael sagulz|EA
2 uerow wmjstel meshHI ALsel
st SR g

Q.

7 2 Wz TRE 242k A4 A tste] 4
s 59 AN

21210) MAIAo] TEt 4413} e Shmol 217}
om, ol §4A
ARS-<44 FLO-MATE 20002 ARE-35FSIT

E3k A shael shigul RAS A0 §7le
SHR AR e Hgole] diat B2
AN QLot 7k AAAEE HeTlel AR
2 A T ABAIA ARAE Foto] A
(DS0)E A3,

ol
ok
b
8
N
)
a
A
o
of
ol
2

tlo

Znt W D

St MEMAMXS| 7
Bt Aol &

A=9] 287 shde o= 7 o] A1y
A}, Adsde] 9= S (48 %)t s
ASol 5 oFaL Jlow, skl ¢ W4
7] F1% IATET] FE o)FAL = AL
A==, ol sPdA Al Walke sHdEA

oheh g2 R SRRt Al 89le R
e AFA Aozt o F gQlow A4gs

—_

N O\l

)

> W, g

[e3

ol rlr ‘10

-

(]

-

W granite system lamination

W granite

crystalline schist

Hgneiss
14%

B granite system lamination
M granite

granitic gneiss

Fig. 3. Result of soil analysis for study sites
(left : gravel bed river, right : sand bed river)

o ge] et Aom ek,
shE ABANA TR

Hzo] 287 S o shEd, A% £
o) BEAAA §HS BHRE 29, & 16714 99
o] AEAAgEoR EiE

ST AAH $BL AASATIE (16
71168, 100 %)e] lsle] B v ST (6
FIA8R, 37.5 %), BT O7H15, 563 %)
2 Belajelo] olFoll gkl A AAA fgo] o
wol et Aom BAEr,

2% WE oA Ul Holeg A)

o
_OL
B

7V o] HESIT gl ANA £ WSl
of g 3ol BAEglkY, olF §9L ®

r do

1Y

spgto It AAsATAol L w2
o= zAEIh oleiE BAE 37 5918
Aoz ohile] YehprEg wol Axjskglon]
AT E Balolt /)5S Tht TRES
AASIAG B ek A4 9@ Aestel 51
FRER IYE B Yok AL NFoHs 2

Ho]7| %= sl

L

=

5
I@Pg‘[
X
1o

d

=2

H

Ecology and Resilient Infrastructure 1(2), October 2014 85



q0% L~ A
el
70% b .".
so%
30% L '."
20% b '.'.
Urbanized Urbanized Natural section
section(fullfillme section|No
nt of restoration restoration
project] project)
|- Rate 62% 37.50% 100%
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Fig. 5. Habitat distribution of gravel and sand bed river
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Table 2. Habitat distribution of Urbanized section and Natural section

Urbanized Section

. ) Fulfillment of river Natural Section
No restoration project : .
restoration project
Run, Riffle (fall type), |Run, Riffle (fall type), Riffle (narrow type),
Run. Riffle Stepping stone riffle, |Stepping stone riffle, Side channel, Channel
(fall type) éubstrate tvoe Channel unconnected pool |unconnected pool (overflow type), Channel
In-stream ype), 0ol P (overflow type), Side unconnected pool (abandoned channel
Habitat DamF: e’ 0ol channel, River island, |type), Channel connected pool, Substrate
Types ype p Substrate type pool, Dam |type pool, Dam type pool, Meander type
type pool pool, Rock type pool, River island

Low flow Herbaceous plants zone, Artificial planting zone 9f Herbaceous plants zone, Shrub plants

and terrace herbaceous plant, Artificial

Shrub plants zone . zone, Tree plants zone
land planting zone of shrub plant
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Table 3. Instream habitat types and hydraulic/geomorphological characteristics

Habitat types

Hydraulic/Geomorphological characteristics

Bed material
(D50/mm)

Disturbance
frequency
(per year)

Average water
depth
(cm)

Average flow
velocity
(m/s)

-Formed where river width expand by sudden geomorphological change or
straight section of meandering river

Run -Little water waves as looks like no flow
Sand bed river 1.0-2.0 Ordinary 30-40 0.05-0.25
Gravel bed river 15-20 Ordinary 50-60 0.30-1.00
{|-Formed where river width sharply narrows to lead flow velocity increased
) like a valley
Riffle -Coarse river bed material relatively compare to other habitat types
(':;"O)W -ldentified water waves and intensive water energy
pe
Sand bed river 10-30 Ordinary 30-40 0.50-0.60
Gravel bed river 35-50 Ordinary 60-70 0.60-0.70
-Formed where river bed elevation sharply differs between upstream and
downstream
. -Formed across the whole river width with partial intensive water energy
Riffle -Smaller river bed material than narrow type riffle
(fall type) -ldentified water waves
Sand bed river 30-40 Ordinary 10-30 0.05-0.70
Gravel bed river 30-40 Ordinary 10-20 0.45-0.75
o |-Formed where several natural rocks remains together with reduction of
cross-sectional area of flow to lead flow velocity fast
Stepping -Low water depth and faster flow velocity than surrounding
stone -Providing temporary refuge for fish by several small pools and habitat for
riffle attached benthic organism with relatively fast flow velocity
Sand bed river 1.0-5.0 Ordinary 20-30 0.30-0.40
Gravel bed river 1.0-10.0 Ordinary 20-35 0.10-0.30
” =
-Formed separately from main channel
-Artificially formed to increase flood flow capacity and for habitat
Side -Necessary to consider discharge allocation, separation point and method to
channel decide channel scale (width, height etc.)

Sand bed river

2.0-3.0 Ordinary 30-50 0.10-0.30

Gravel bed river

1.0-10.0 30-50 0.30-1.00

Ordinary
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Table 3. Continued

Hydraulic/Geomorphological characteristics

Habitat types

Bed material
(D50/mm)

Disturbance
frequency
(per year)

Average water
depth
(cm)

Average flow
velocity
(m/s)

-Formed when large scale flood occurs in lower section of bank or near
mountains

Channel -Frequency of connection to main stream depends on the flow regime
unconnecte | -Water supplied by overflow in flood season, and the number of fish and
d pool |, productivity differed by the frequency of connection to main stream
-The form as like pit with deposition of supplied sediment, and deteriorated
(overflow water quality with eutrophication
type) -Habitat for reptiles and amphibians
Sand bed river 0.01-0.03 1-2 20-40 0
Gravel bed river 0.1-1.0 1-2 50-80 0
-Instream oxbow separately formed by river channel short cut
Channel -Separated from main stream in usual, and water supplied from underground
unconnecte M| flow unlikely with overflow type
d pool |-Temporary refuge for fry in flood but carnivorous fish or exotic fish tending
(abandoned to dominate the pool because of separation from main stream
channel :
type) e
Sand bed river 0.1-1.0 1-2 50-80 0
Gravel bed river 0.2-10.0 1-2 60-170 0
-Formed in inside of meander section, dead area of flow, or end point of sandbar
-Low water depth and low flow velocity, and formed deeply toward to land
-Habitat for fry, specific fish, and benthic organism with slow water flow
Channel |8 -Connected to main channel allowing organism migration
connected -Water supplied from main stream and underground flow, so water quality
pool same as main stream or relatively better
Sand bed river 0.2-0.5 Ordinary 20-40 0-0.2
Gravel bed river 0.2-1.0 Ordinary 40-70 0.05-0.40
:|-Formed where transverse structure such as weir and drop structure is
constructed with storing water
-Run in upstream of transverse structure with uncertain boundary of pool which
Dam type |, depend on water depth, flow velocity, river bed material
pool -Boundary of dam type pool up to upstream riffle in general opinion
0.05-1.0 Ordinary 50-100 0.05-0.3
1.0-2.0 Ordinary 50-100 0.2-0.5
-Formed where flow drops and concentrates by bedrock, drop structure, or
weir resulting bed material changes
-Tendency to formed substrate type pool with run consecutively in upstream
Substrate toward downstream
type pool

||-Deposition of eroded sediment by flood in downstream

Sand bed river

0.3-5.0 Ordinary 40-60 0.3-0.6

Gravel bed river

0.5-5.0 60-100 0-1.0

Ordinary
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Table 3. Continued

Habitat types

Hydraulic/Geomorphological characteristics

Bed material
(D50/mm)

Disturbance
frequency
(per year)

Average water
depth
(cm)

Average flow
velocity
(m/s)

Rock type
pool

-Formed near bedrock, rock or bridge by erosion of water flow

-Deeper water depth than other pools caused by relatively higher water velocity
-Difficult to maintain the pool unless artificial scour protection is installed
-Carnivorous fish, exotic fish, or high swimming force fish tending to dominate
the pool

Sand bed river

0.1-2.0 Ordinary 50-70 0.2-04

Gravel bed river

1.0-5.0 Ordinary 60-100 0.2-0.7

Meander
type pool

~||-Formed where the water impact area is dug deep by meandering water flow
~ |-Formed even in straight channel with meandering flow channel

-Emergence of riffle with water wave in upstream making easy to distinguish
-Emergence of run in downstream of the pool in many cases

Sand bed river

0.5-1.0 Ordinary 40-50 0.2-0.4

Gravel bed river

1.0-5.0 Ordinary 40-70 0.2-0.7

River island

-Formed in middle of channel by deposition of sediment as an island
-Expanding the scale of river island by conditions of sediment supply and
settled vegetation in flood season

'|-Progression of riparian vegetation succession from herbaceous and shrub

plants to tree plants caused by flow regime changes such as flooding
frequency, flow velocity, soil moisture content, underground flow difference

|| of elevation, and distance or elevation difference from shoreline

Sand bed river

2.0-3.0 Ordinary - -

Gravel bed river

1.0-10.0 Ordinary - -

Table 4. Riverside land habitat types and

geomorphological characteristics

Habitat types

Hydraulic/Geomorphological characteristics

Artificial e . .
; -Artificial planting area in low flow zone and terrace land
planting . f artificial planting i f urb ith Sali
Zone -Implg_mentatlon of artificial planting in most of urban stream with Salix
gracilistyla for low flow zone and lawn grass for terrace land
-Forestation area of tree plants in inside of meandering channel with little water
Tree plants flow in flood season
zone -Form vegetation colony with Salix nijpponica, Salix glandulosa in most cases,

and Zelkova serrafa in some cases
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Table 4. Continued

Habitat types

Hydraulic/Geomorphological characteristics

Shrub -Shru_b vegetation polony_;one _ _ .

plants zone -Dominated by Salix gracilistyla near shoreline and by Spiraea prunifolia var.
simpliciflora and Lespedeza bicolor near bank in many cases
-Vegetation belt near shoreline with dominant influence from geomorphology

| and flow velocity
Herbaceou @ |-Dominated by Phragmites japonica in upstream with high flow velocity, by
s plants Phragmites communis in middle and down stream with relatively slow flow
zone velocity, and by Zizania /atifolia in lentic water

-Dominated by Miscanthus sacchariflorus with higher elevation in lateral
direction of river in some cases
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