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Abstract

The Japanese eel is a high-value aquaculture species in East Asia. However, due
to the high cost of artificial propagation, seeds for aquaculture still need to be caught at
the estuaries. The Japanese eel population has declined quickly because of habitat
destruction, climate change, water pollution, and overfishing. Today, the population is
less than 10% of what it was in the 1970s. The Japanese eel is mainly found in China,
Japan, Korea, and Taiwan, with China accounting for 60% of the total resource. In the
1980s, China's rapid economic development led to the construction of numerous
hydraulic structures, such as sand dams and water gates, which severely damaged the
Japanese eel's habitat. This study focused on the largest habitat of Japanese eel in China,
the Yangtze River basin, with assessing the long-term habitat change by the Habitat
Quality Index (HQI) developed by Chen (2013). HQI was calculated from the degree
of destruction of the Japanese eel’s habitat assessed by the Normalized Difference
Water Index (NDWI) in remote sensing technology, the degree of water pollution, and
the degree of river cementation. Compared with traditional habitat survey methods, the
method of HQI can save a lot of time and survey costs. In addition, it also can be used

as an indicator for the long-term monitoring of the habitat quality of the Japanese eel.

The results showed that the HQI and effective habitat area of the Japanese eel in the
Yangtze River had decreased by 92% and 86%, respectively, from the 1970s to the
2020s. The construction of sand dams and water gates in the Yangtze River region has
significantly impacted the habitat area. Therefore, it is necessary to develop river
management measures and consider ecological management strategies, such as the
construction of fish ladders on sand dams and opening water gates during the Japanese

eel's migration period, to restore the habitat environment of the Japanese eel in the
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Yangtze River.

Key words: Japanese eel, Habitat Quality Index, Normalized Difference Water Index,

satellite remote sensing, habitat destruction

doi:10.6342/NTU202304010



B §&

Eilis i
HE ii
Abstract 1
-~ AHE 1
1.1 g4 FE 1

12 REEREXREBATE 2

13 ABRESHE A RNPE 3

1.4 B A8 E T4 8L A R 15 4

15 YERTIHEADY 4

=~ MRk 6
2.1 REBK 6

22 B E ) 6

2.3 5 B EOR BT AL 32 6

24 AMiEEAE 6

2.5 TR RRACAR K 7

2.6 THARE 8

=~ ®X 9
3.1 A B sb @Ak 9

2 & E LR ay TR 9

3.3 7T R KIRACAR 10

v

doi:10.6342/NTU202304010



3.4 ML H F5 B 10

U B ) 11
4.1 A ik S sb @Ak 11

4.1.1 B R8RSR L EBHEF T 11

4.1.2 KAVZHN KR ZHE 11
42 THAE# 12

42.1 ¥ BBORSLT 458 12

422 T IE B R BRI ZIAF 12
4.3 KRALFEE 14
4.4 35 35 3 15
4.5 F B RILEE B ARG BT IRERIVETTHRE 56 17
A~ % 20
A~ B 21
£t~ % 48
AN~ RERR 50

vi

doi:10.6342/NTU202304010



B B &

B — ~ AR E B 21
B = R&EREMZEEREE 22
B = ~ SRR R B A 23
Bleg ~ BAKEE R AR AEE B HRAFIZIERER 24
Bl &~ BAKEE R AR AKEEETHRAFIZERER 25
Bl 55 ~ BARF AT AR £ B AR KRS A T A KA 26
Bl £~ SURFERID RS £ R AR KRR T A AKAIR 27
B\ ~ 1975 4 Foir A sk sk 28
B /L~ 1990 &KL H Bk b @k 29
+ ~ 2005 KT H B b @A 30
B+ — ~ 2020 £ KT A A& 31
B+= - BAGNKIA SR OE KNG RS RE 32
B+= -8 AN KL EHERENYBHRE 33
B 1w ~ 2005 F KA EHEE 34
B+Z& > K¥ A HE 1990 45 2 B4 E 35
B 475~ K A 3B 2005 £ E R4 E 36
B+ -+~ X# A 32 GOOGLE # £ %1% B 37
B+~ K# B 2 1990 SFH47 2 B2 38

vii

doi:10.6342/NTU202304010



B+~ A B #EE 2005 FH47 1L E 39

B —-+ - K# B #2 GOOGLE # £ %1% & 40
B —+— ~ K# C 2 1990 47 £ H 14 E 41
B =+ = K# C 2 2005 472 H 4 E 42
B —+= - X# C #2 GOOGLE # £ %148 43
B —+vw ~ K3 D 1990 F4# 2 R 1% B 44
B —+Z& - K¥ D 2 2005 4 E B 14 E 45
B —-+7 ~ K# D 2 GOOGLE # £ %1% B 46
B =+t 1990 F% 2022 FREMWE B AKBEL R BRE 47

viii

doi:10.6342/NTU202304010



& B %

— T EB BT HE %R KRR B R 48
= -1970 /R E 2020 FARTF R 49
FZ1990 FZE 2022 FREHWE B REHEGHHE 49

doi:10.6342/NTU202304010



2

’-\Hu

w}

1.1 BE&AEFL

S REEE LA 1948 % B AR %A &3 (Tsukamoto, 1992 )
RELARE—AFTEEERRRER SRR T HAT LR N AT S HE
FHFRT  LRBH T MR @ms - LB RE AL AEAGHNHER
4975 %69 %] (Tsukamoto, 1992 ; Chang ef al., 2015) » =5 99 12 JE £ £ 30-40 /)~
BFEO R 14 AR ek AR K0T 8 0 BB KRR I > B s T
MM FRTE SRS ELFEF R FEERLY MR EANEH L
Zi% o HERERTMEM (PR B -8B A28 ) Z3EEBRELY 4-618A
(Kimura et al., 1994 ; Cheng and Tzeng, 1996 ; Kimura ef al., 1999 ) ° f£ % 3% 5 i
Medbuy B2 O MRS S EEEA THIL RAAKANSBBEE Y 2 REA
B RARAIAT BN AR T RE T RNAEETHE AN AR &R

FER > HXAEA T e | (Hatakeyama et al., 2022) °

T — BRI B EARKRBE  £ERXRAKEHARK I
MERBREETARCER  MA T8 - FEeEEAH—KREREL  Hed
FRARBBIERAREHE "R > R EANGE & F RBKBEK
BRAFTHNSESF HEHFHMRBOTHETAGME R SETHERBH > L
HITHUBEALEBENE TUERRKEFAHE mEAL GG & XHA £
B p SR RETHAMOHB T AN EMR EFFIBIT DT
ENBFROB RS L ENEESE)  BAEFFTRERER - R

%3 B 2% % R X & (Tsukamoto, 2003 ) * B+ F — 1A ey 1E% -

doi:10.6342/NTU202304010



1.2 ¥EEREZHAERATH

BEHERERFE M THUEIUNBAEAT ERAIATEARLIITE R
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