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Abstract

Taiwan is located at the midway point of the East Asian-Australasian Flyway.
The waterbird wintering or stopover in the Aogu Wetland include shorebirds,
waterfowls, herons, as well as the Black-faced Spoonbills (Platalea minor). Due to
various preferences for waterbirds for water depths, altering water levels based on
topography and hydrological characteristics is needed to create more habitats for
each group of waterbirds. The peripheral waters of Aogu Wetlands consist of several
connected ponds, such as Thousand Islands Lake, southern water pond, southwestern
marsh, western marsh, and northwestern open waters. In this study, the water area, water
depth distribution, and storage capacity curve of each pond were established through
the virtual-based station real-time kinematic (VBS-RTK) topographic surveying by
walk and boat. Water level monitoring was conducted three times a month at each water
pond station. Results indicate that the water level peaked in October 2017, followed
by consistently drawing down in the peripheral waters until February 2018, but after
spring rains, the water level began to rise again thereafter. The mean water level of the
period of time was -0.6 m (EL.). The usable habitats were categorized based on the
preference of two major water bird groups - shorebirds and herons, and it was observed
that the usable habitat areas for these two groups varied with the water level changes by
comparing the records of water level monitoring with the capacity curve. The maximum
usable area was reached in December, but the timing of the lowest water level and the
peak usable areas were different. For shorebirds, the maximum usable habitat areas were
mainly located on the mudflat of the western side, followed by southwestern marshes,
and then western marshes. For herons, the maximum usable habitat areas were only on
the southwestern marshes and the mudflats on the western side, and there were not much

available habitats in other waters for herons. The usable areas for shorebirds were only
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about a quarter of those for herons. Since moist mudflat was the main feeding habitat
for shorebirds, the periodic variation in water levels could keep the mudflats moist, thus
helping to increase the availability of feeding habitats. Results indicate that the drainage
conditions were relatively poor. The water brought by typhoons required dynamic
drainage. However, improving water diversion has shown a significant potential
for enhancing the quality of water bird habitats in peripheral waters. Nevertheless,
hydrologic alteration must be adapted to local conditions with a well-designed
hydrologic management plan. This study applies the concept of reservoir’s rule curves
to establish the capacity curves for the Aogu peripheral waters. In management, the
capacity curves allow the conversion of long-term stage monitoring into water surface
area and available habitat area for various species. By accumulating the experience of
on-site managers or conducting further comparative analysis of bird assemblage and
water stage monitoring, an optimal water stage operation rule could be developed to

improve the quality of water bird habitats.

Key words: Artificial wetlands, Peripheral waters, Storage capacity curves, Hydrologic

alteration
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187



2.2 VBS-RTK % e-GNSS % #ft %€ {7 5
H

T 2R 245 (Global Navigation
Satellite System, GNSS ) B[RS &E#E E i1
(Real Time Kinematic, RTK ) % fff »
ZHIH 2 & LA E GPS B2 HEEIRF AL
wmEEY  Hbh—5BRCHERE=
HEIE ARG R R B—ARIER
T Bk P 2ROHE AR RIRE AR - ELIER
RS HEFEAZ R OTF (on the fly) fi#
BUAKRGBHEEAREE  REEHLE
I & 50 T B SRS R R e
FH s A EICOR U & 21T e AL 10 i
HAH H R 4E 2 BE LUK SRS Bhuhiy B2
FAE © M - OEZ IR I b 2T
SR 7K e R B B AR 2R 55 T
FEREME 2 SRk BBk SR
A (M4 EEECER S ) NS -

2 EEEUT R - B RO = H R AN
IHAWHANA -

Ry T v R4 RTK SRS -
AT AR T R ARG (Virtual Base
Station, VBS) 2 RTK & fir ¥ ffy
VBS-RTK £RFHZEuE 755 > 48H4d
AR E A 4 > HRFIER I M 2 S 422 1

188

LUBIES HAHR M RN S AR

Huty - EITE RN o BB E)
I 1R G AT (DA PR A AR [ 2 Al o L0 BRF » 922
L G BT R —4E R Y B B R I
B AR EEHAE L Eh LG - a5y
ORI REAL - R [E —(E Ay A Ak
e AEAS BT ATRE Fo R AR RS - (i
Z.2020)
2.3 i MR T 1k
HHEBRBUKIE » JRIRARIEARE
KB 2 #8515 (ground level, GL) >
Ry VTR Z e DA GL(x,y) RS e
K H &
WSE ) B[I7KAz (water stage ) 32 [%FR -
AL ~ HN KA~ AH TS K
i 52 %2 > WSE Ry IFF[E] Z e 8 > 7R A
DL WSE(t) #F7r © 7K%& (depth, D) HIl
RyKAr Bt & 2 mE 2= > [NIEED &
P TSP T PR AR 2 R > AT LA D(x,y,t)

2 (water surface elevation,

PR o MRS ~ JKA KoK = A
B G 2 WATFETRA T

WSE =GL + D 5 GL=WSE -D

I B BUK I AR G ~ IR Bk
AR HEA - S &R GL Z 1% > A



BIEEYZERIEAT TW J. of Biodivers.27(3):181-203, 2025

\ WSE ¢

[l 2 s s — KAL — KRR AE -

Fig. 2 Relationship between ground, water stage, and water depth.
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Fig. 4 The portable VBS-RTK snapshots of the terrain surveying by walk and boat.
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Fig. 5 The spatial distribution of terrain surveying points in peripheral waters of the Aogu Wetland.
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Fig. 9 Usable area for the water bird groups in peripheral waters of the Aogu Wetland: (a) shorebirds, (b)

herons.
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