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The 12th Conference of the International Consortium of Landscape and Ecological Engineering

(ICLEE), Nov. 11-12, 2022, online

Kai Chen: Longitudinal changes in water quality, sediment quality, and benthic organisms in
the downstream gravel-bed and tidal sections of Nanxi River (Wenzhou, China)

Zhixiong Yan: Spatial distribution of the dormant cyanobacteria in sediments of the transitional
zones in a large shallow lake

Ping-an Li: Initial changes in water quality, nutrient concentration, and phytoplankton after
water-jet pulverization of cyanobacterial bloom in Lake Taihu, China

Wei Huang: Spatial and temporal distribution of dissolved organic matter and its sources in
Lake Taihu, China

Xiaoyu Shi: Effects of red and blue LED irradiation on the growth and antioxidant responses

of submerged plant, Vallisneria natans
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® Kobayashi, S., Kantoush, S. A., Al-Mamari, M. M., Tazumi, M., Takemon, Y., & Sumi, T.

(2022). Local flow convergence, bed scour, and aquatic habitat formation during floods around

wooden training structures placed on sand-gravel bars. Science of the Total Environment, 817,

152992.

® Kobayashi, S., Otsubo, Y., Sumi, T., & Takemon, Y. (2023). Long-term trajectory of the
macroinvertebrate community in the downstream channel of a hydropower dam after the
operation of a sediment bypass tunnel. Ecological Indicators, 147, 109988.

® Hao, A., Kobayashi, S., Chen F., Yan, Z., Torii, T., Zhao, M., & Iseri, Y. (accepted). Exploring
invertebrate indicators of ecosystem health by focusing on the flow transitional zones in a large,

shallow eutrophic lake. Environmental Science and Pollution Research.
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Small Nanxi Main Nanxi
(many weirs, R1-1, R1-2) (few weirs, R2-1, R2-2)

1. Cardiocladius (chironomid) @ Predator 1. Polypedilum (chironomid) g tus feed 1. Eoophyla (water moth) @
2. Tenuibaetis (mayfly) .AI feed 2. Tenuibaetis (mayfly) @ etritus feeder 2. Psephenoides (water penny) @
3. Baetiella (mayfly) @ Eae Jeeder 3. Epeorus (mayfly) @ 3. Torleya (mayfly) @

Grazer (algae feeder), rheophilic, and sand-stone inhabitants tended to more in the river with few weirs

Lower tidal reach (R9)
Upper tidal reach (R4) Middle tidal reach (R5, R6, R7, R8) Mud flat (R10, R11)

Hediste (polychaet worm) @ Limnodrilus (oligochaet worm) @ Nephtys, Capitellidae (polychaet worm) @
Corbicula (bivalve) @  Saline/Brackish Freshwater Lactiforis takii (snail), @ Theora fragilis (bivalve) @

Ilyoplax deschampsi (crab) @

Freshwater species dominate in mid-tidal reach, while saline species dominate in other reaches and near bank



Unique mud-flat species

2 AL 1 = : 7 e et
llyoplax deschampsi ST e = Lactiforis takii
Helice tridens

BHEVU

B CEBBED5HT .

S j
R NFLEY HA :
pcer ella iridescens Glauconome chinensis Estellarca

s
BRISEAEN
HHE -

R CIERPNE L BEEDR

Occurrence of several mud flat species, which also distribute but rare in Japan
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Exploring invertebrate indicators of ecosystem health by focusing on the flow transitional

zones in a large, shallow eutrophic lake

Aimin Hao">3, Sohei Kobayashi'>3*, Fangbo Chen', Zhixiong Yan', Takaaki Torii**, Min

Zhao'?3, Yasushi Iseri>?

!College of Life and Environmental Sciences, Wenzhou University, Wenzhou, Zhejiang 325035,
China

*National and Local Joint Engineering Research Center of Ecological Treatment Technology for
Urban Water Pollution, Wenzhou University, Wenzhou, Zhejiang, China

3Zhejiang Provincial Key Laboratory for Water Environment and Marine Biological Resources
Protection, Wenzhou University, Wenzhou 325035, China

“Laboratory of Molecular Reproductive Biology, Graduate Division of Nutritional and
Environmental Sciences, University of Shizuoka, Shizuoka City, Shizuoka, Japan

SInstitute of Environmental Ecology, Environmental Ecology Division, Idea Consultants Inc.,

Yaizu, Shizuoka, Japan

Abstract

The river—lake transitional zone provides a unique environment for the biological
community and can reduce pollution inputs in lake ecosystems from their catchments. To
explore environmental conditions with high purification potential in Lake Taihu and
indicator species, we examined the river-to-lake changes in water and sediment quality, and
benthic invertebrate communities in the transitional zone of four regions. The spatial
variations in the environment and invertebrate community observed in this study followed
the previously reported patterns in Taihu; the northern and western regions were
characterized by higher nutrient concentrations in water, higher heavy metal
concentrations in sediment, and higher total invertebrate density and biomass dominated
by pollution-tolerant oligochaetes and chironomids. Although nutrient concentrations were
low and transparency was high in the eastern region, the taxon richness was the lowest there,
which disagreed with the previous findings and might be due to a poor cover of macrophytes
in this study. The river-to-lake change was large in the southern region for water quality
and the invertebrate community. Water circulation induced by strong wind-wave actions in
the lake sites of the southern region is assumed to have promoted photosynthetic and
nutrient uptake activities and favored invertebrates that require well-aerated conditions
such as polychaetes and burrowing crustaceans. Invertebrates usually adapted to brackish
and saline environments are suggested to be indicators of a well-circulated environment
with active biogeochemical processes and a less eutrophic state in Taihu, and wind-wave
actions are key to maintaining such a community and natural purifying processes.

Keywords: lakes, rivers, eutrophication, benthic invertebrates, purification, transitional

zones, wind-wave actions, saline species



River-Lake transitional zone

Wind-wave action

River

Rocky/sandy bottom

Benthic i
g rheophilic 1
Ldominant system |

Plankton/nekton
nophilic
dominant system

Muddy bottom

Water, mud quality
Uptake, removal processes

Bad lake ecosystem state: Aerobic, sensitive species

less biological activity,
accumulation (eutrophication)
N, P
Org —>
Pollute

River Lake
Good lake ecosystem state:
more biological activity,
purification

Org —>

Pollute

River Lake

Changes in water and sediment quality

PCA1 PCA2

3, Water quality | [==]
2
1
o]

North  West  South

Sediment quality

4
2
0
-2
-4

North  West

Lake - River difference
in PCA score

South

Transitional
zone

Good lake status

East

East

O kN W s

Changes in benthic invertebrate community

Total biomass River Lake 1] Taxon richness
]

/ 12

o s ®

North West South East

Bray-Curtis community distance
between lake & river

0.6
04

South East

Polychaetes
(Nephtys)

Crustacean (Cyathura)

North West South East

What allows the
occurrence of
saline species in
freshwater?





