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Abstract

Abstract

Keywords: eutrophication, water budget, ecosystem metabolism, ecosystem trophic model
1. Introduction

Ci Lake and Lingshui Lake are important habitats for many organisms, and reservoirs
were connecting poiatbetween severahportantwetlands. There were some researches
quantifying biological resources such as plants, birds and otters in Kinmen, but much less
focusing on the relationships between wetlands and human impacts. In recent years, the water
quality reports revealed that nutrient and sediment input are causing habitat degradation at Ci

Lake and Lingshui Lake.
2. Research methed

In order to clarify the source of pollution, water quality, hydrological parameters and
land use in Ci Lake and Lingshui keawere determined every three mordhsing
20162018. Besides, survey of plants, birds, fish, benthic invertebrates, and ecosystem
metabolism were conducted to examine the structure and functiortimgseécosysters
Reservoir water was associated withman health, so we also evaluated the water quality

and land usaroundLan-Hu Reservoir JoaniLin Reservoirand QingTian Reservoir
3. Important results
(1) Ci Lake

Water quality in the Ci Lake became worse due to agriculture, husbandry andidomes
sewage, especially at the eastern side. These polluted water also led to sediment deposition,
and resulted in | ower molluskbés diversity.
rich organic matter, and then were the food resources for. lnirdentrast, better water
quality and sandy substrate at the western side led to more species richness of mollusks. The

trophic model of the Ci Lake shows that otters and carnivorous birds were the keystone

XX
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species and deservenservation in th€i Lake Kinmen National Park Headquarters started
to adjust the floodgate to improve the water exchange in the Ci Lake since 2017. As a result,
the water quality in the western side of the Ci Lake has been improved, and the sediment

condition and diversity of miusks in the middle of the Ci Lake have been improved.
(2) Lingshui Lake

Higher nutrient concentrations increased primary production in the inner, middle and
outer pond (L3, L5, L7), and resulted in more abundance of fish and shrimp. Among these
sites, he middle and outer ponds were important foraging sites for waterfowl, due to better
shielding. The trophic model indicated carnivorous birds were the keystone species in the

Lingshui Lake.

The terrestrialization of the eastern pond (L4) of the Lingshkelisnow in question.
According to our research, the aquatic plants near the deep water region only grew during the
draught, yet the vegetations such as narrowleaadatommon reed and torpedograss are
long-term inhabitants near the shallow watetha eastern side of the lake. We consider the
occasional draught is the cause for the coverage expansion of aquatic plants. The image from
2003 to 2016 shows extensive growth of aquatic plants in the east side have been spreading
toward the side of westouth. However, around October 2016, KNPH set a steel baffle at two
watergates which effectively moderating water level and preventing aquatic plants expansion,

therefore the coveragpaintains at 26%.
(3) Reservoirs

The LarHu Reservoir, Joarliin Reservai and QingTian Reservoir are all eutrophic
systems. The water quality of the Lanhu Reservoir became worse during the wet season
because the total phosphorus runs off to the reservoir with rainfall; and then the water quality
was much improved in 2017 dteless precipitation during the wet season. This suggests that

the runoff needs to be treated before flowing into the reservoir. Total phosphorus

XXIV



Abstract

concentration in the Qingtian Reservoir was higher in the dry season than in the wet season,
showing that dilition by rainfall was stronger than nutrient inputs. This suggests dredging is
needed to redudée eutrophication as sghosphorus in reservoir was the main cause of
eutrophication. About the Joanilin Reservoir, the very shallow water cannot affahdtéo d

the nutrient runoff. This suggests that the runoff needs to be treated before flowing into the

reservoir as well.
4. Suggestions

(1) Results of this project show that the suitable catchable sRedifapes philippinaruns

31.1 mm of shell lengttand no catch period for the reproductive period during September to
Novemberlf the average biomass oR. philippinarumis lower thar85.6~56.99 WW m?,

KNPH has the authority tismmediatelystop thefishing to maintain sustainable usettoé

natural rsources.

(2) Though aquatic plants expansion were controled by water depth (>40 cm) at the eastern
pond of Lingshui Lake, a loatgrm monitoring on coverage of aquatic plants is required.
Furthermore, the project suggest consistent monitoring wfaterlevel andaquatic plant
coverage in order tlurther understanding of the relating factors contributing to the

terrestrialization of the Lingshui Lake.

(3) It is suggested that reduction miitrient concentration of the inflow from the L-&lu
Reservoir $ necessary because total phosphorus would enter the waterbody during the rain
season. Nevertheless, the Qingtian Reservoir yet has the higher concentration of total

phosphorus in the dry season indicating the accumulation of phosphorus in the reservoir.

(4) We suggested that nutrient redudexnin C7 station anfloodgatetreatment should be
continued to avoid eutrophicatiofihe effectivenesef these operatiooan be quantified by
benthic algae biomass or macroalgae coverage. In order to realized Hoe amgcosystem,

aquatic organism and waterfowl monitor should be conducted every 3~5 years. Besides

XXV
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fishing ponds around Ci Lake was the important habitatMéuremys reevesiEnhydris
chinensisand waterfowlsthus environment and ecological sawey should be conducted to

understand the utilization of thess area.

(5)Water quality was poor inst-3rd pond due t@algae and nutrient accumulationliingshui
Lake,so itwas recommaetted to promotevaterflow by gatebetween each ponth contrast,
water depth atith pondshound be deeper than 40 cm to avoid aquatic plants expantion.
Among theses pond2nd pond was most important becaus&lofeevesii therefore, the

waterdepth of this pond should be maintduring drought to avoid haibtats loss.
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