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ABSTRACT: This study focuses on the categorization of the phenomenon of vegetative recruitment on riparian channels,
so called, the phenomenon from “white river” to “green river”, and proposes for the corresponding research direction.
According to the literature review and research outputs obtained from the authors’ previous research performed in Korea
within a limited scope, the necessary and sufficient conditions for the recruitment and retrogression of riparian
vegetation may be the mechanical disturbance (riverbed tractive stress), soil moisture (groundwater level, topography,
composition of riverbed material, precipitation etc.), period of submergence, extreme weather, and nutrient inflow. In this
study, two categories, one for the reduction in spring flood due to the change in spring precipitation pattern in
unregulated rivers and the other for the increase in nutrient inflow into streams, both of which were partially proved, have
been added in the categorization of the vegetative recruitment and retrogression on the riparian channels. In order to
scientifically investigate further the phenomenon of the riparian vegetative recruitment and retrogression and develop
the working riparian vegetative models, it is necessary to conduct a systematic nationwide survey on the “white to green”
rivers, establishment of the categorization of the vegetation recruitment and retrogression based on the proof of those
hypotheses and detailed categorization, development of the working mathematical models for the dynamic riparian
vegetative recruitment and retrogression, and adaptive management for the river changes.
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Table 1. Major components in the early and the later succession model (Woo et al. 2014)

Contents Early succession model Later succession model

Early
Succession
Succession stage
Grasses & ~ Mature Climax
Shrubs
Weeds Forest Forest

= Hydraulic condition: water surface elevation,
inundation period, shear stress, etc.

= River bed condition: saturation, groundwater
level, etc.

= Water quantity condition: water temperature,

= Hydraulic condition: water surface elevation,
inundation period, shear stress, etc.

. = River bed condition: saturation, groundwater
Environment factors

level, etc. L
= Water quantity condition: water temperature, | _ tcl;rb'ld'tY’ TN/;-.F.)’ EOD’ et(;. d load. bedload
TN/TP, etc. eologic condition: suspended load, oad,

erosion & deposition, movement of sand bars,
etc.

= Capacity to simulate the middle or the high
flow condition

= Simulation of sediment transport & bed
elevation changes

= High resolution to compute the early
succession condition
= Capacity to simulate the low flow condition

Characteristics of
hydraulic model

y=y+1
Early succession Shear stress  Inundation Succession
sub model sub model sub model sub model
l’ -------- [; ;’ ”\‘\ ””s~~\ ”’~~\ “’~~~“
I e . \ .
1 Initial 1 __-”Sediment “~___-" Soil s -7 Shear ">~
” < >->< Seedlmg >-><
1 condition l’ s tmnsport = ~ moisture , SN e , stress ‘,’
L 7 Ry a’ ~s -7 S’ S’

"""" i —

l Hydraulic Model

Visualization

Fig. 1. Schematic flow diagram of the riparian vegetation modeling (Woo et al. 2014).
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