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Abstract; The augmented normalized difference water index ( ANDWTI) is novel and robust. However, in some cases, ANDWI may
be less effective in extracting water body with more surface-floating algal bloom. Therefore, considering the characteristics of AND-
WI and the construction of the improved eutrophic water body index (MEWT) , this paper constructed the modified augmented nor-
malized difference water index (MANDWTI) based on the spectral characteristics of eutrophic water body and other surface features.
In this paper, water extraction verification was carried out in Lake Taihu with different seasons and different algal bloom levels.
MANDWI was compared with DIBWI ( double infrared band water index) , MEWI, MBCWI ( multi-band combination water in-
dex) , and ANDWI. The results showed that MANDWI was suitable for different seasons and had a good water extraction effect.

With the increase of algal bloom level, MADNWI still has high water extraction accuracy (overall accuracy is 0.99, Kappa coeffi-
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cient is 0.98) , while the extraction effects of other indices were poor. The proposal of MANDWI enhanced the ability of remote
sensing water extraction, which was of great significance for water resource management and protection, and also provided a refer-
ence for the development of similar water body index.

Keywords: MANDWI; eutrophication; water body extraction; Otsu
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Fig.1 Inversion results of chlorophyll-a concentration in Lake Taihu
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Tab.1 The grading resulis of algae bloom in Lake Taihu

2017 4F 2017 4F 2021 4F 2021 4F 2022 4F
5H11H 11A3H 826 H 11 714 H 2H2H
Chl.a #eBEIE/ (pg/L) 127.62 39.56 64.10 86.66 44.23
KA B km? 1016.23 628.188 332.099 84.0753 36.6875
KA R KA R /NI /NI
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Fig.3 Kappa coefficient and OA of MANDWI with different SWIR2 coefficients
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Tab.2 Division degree of five water indexes in exiracting Lake Taihu ordinary water body
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Fig.4 Histogram of five kinds of water indexes in Lake Taihu on May 11, 2017
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Fig.5 Comparison of water extraction results of the Lake Taihu under four algal bloom levels for five water indexes
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Fig.6 Comparison of the details of algae bloom identification for five water indexes
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MANDWI 1] OA J Kappa ZEUiR 445 i HAZ R/ (OA = 0.99, Kappa>0.97) , 7 i AU FR: KRR A i A7 A
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F 35 FOUKMAEEAE 4 FlKAEAFEGLT BRI RS IBORS B TP A
Tab.3 Evaluation of water extraction accuracy of the Lake Taihu under four algal

bloom levels for five water indexes

2022 42 F 26 H 2021 4E 8 A 26 H
i XL NBY G KA IR A

MANDWI  DIBWI MEWI ~ MBCWI ANDWI MANDWI DIBWI MEWI ~ MBCWI ANDWI

BAKE B OA 0.99 0.99 0.99 0.99 0.97 0.99 0.95 0.95 0.85 0.85
Kappa 254 0.99 0.98 0.98 0.97 0.95 0.98 0.90 0.89 0.69 0.68

fEoriR2E CE 0.00 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00
FoMR22 OE  0.00 0.01 0.00 0.02 0.05 0.02 0.10 0.11 0.33 0.33
20174E11 H3 H 20174E5 A 11 H
KR bR KIHE kA TR AL Bk AR

MANDWI  DIBWI MEWI ~ MBCWI ANDWI MANDWI DIBWI MEWI ~ MBCWI ANDWI

BRESEE OA 0.99 0.98 0.94 0.99 0.83 0.99 0.95 0.90 0.77 0.78
Kappa Z % 0.99 0.95 0.88 0.98 0.66 0.98 0.90 0.80 0.52 0.53
ForiR2E CE 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.01 0.00
AR OE  0.00 0.05 0.12 0.01 0.35 0.02 0.10 0.20 0.49 0.48
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2017 4F 5 H 27 H % W HCHE B0 — 26 K (A4 43 ) 8, X MANDWI 1) 7K {4 5 B0 2% S a0k 47 4, &k B
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Tab.4 Accuracy results of long-time sequence water extraction from the Lake Taihu based on MANDWI

2017- 2017- 2017- 2018- 2018- 2018- 2019- 2019- 2019- 2020-

N e \
(LSELE 03-08  05-27  12-21  03-11 04-28  12-24  04-15 11-09  12-11  05-03
B OA 0.99 0.96 1.00 0.99 0.98 1.00 0.99 1.00 1.00 1.00
Kappa 2% 0.98 0.91 0.99 0.97 0.96 1.00 0.98 0.99 1.00 0.99
2020-  2020-  2020-  2020-  2021-  2021-  2021-  2021-  2021-
ek o Sy N
WA 05-19  09-08 11-11  12-13  01-14 01-30 06-23 09-27 11-14 M
MK OA 1.00 0.98 1.00 1.00 1.00 0.99 0.99 1.00 1.00 0.99
Kappa 2% 0.99 0.96 1.00 0.99 1.00 0.98 0.98 1.00 1.00 0.98
1.00
0.98
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B L .
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Fig.7 Long-time sequence water extraction accuracy from the Lake Taihu based on MANDWI
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Hlli AR

ZH I 25 3 Hodli iz
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Landsat 8

KRR R EEAE, A
[ 7K SRS 2 KA SRR

2014 407 H 22 H
2017 /05 H 11 H
2017 411 7 03 H
2021 4 08 J 26 H
2021 411 H 14 H
2022 402 7 26 H

2014 410 H 26 H
2015 410 4 13 H
2016 4501 H 15 H
2017 405 H 11 H
2017 411 H 03 H
2018 4 04 1 28 H
2020 4£ 05 H 03 H
2021 409 A 27 H
2021 411 H 14 H
2019401 H 14 H

2017 4 03 7 08 H
2017 405 H 27 H
2017412 H 21 H
2018 4 03 1 11 H
2018 4 04 J1 28 H
20184 12 H 24 H
2019 4 04 1 15 H
2019 4 11 3 09 H
20194 12 H 11 H
2020 405 H 03 H
2020 405 H 19 H
2020 4 09 1 08 H
2020 411 3 11 H
2020 4 12 4 13 H
2021401 H 14 H
2021401 H 30 H
2021 4 06 1 23 H
2021 409 7 27 H
2021 411 14 H

MYDO09GQ

F& BB
Sl LR AR R A
Coastal: 0.43~0.45 pm
Blue: 0.45~0.51 um
Green: 0.53~0.59 um
Red: 0.64~0.67 um 16d, 30m
NIR: 0.85~0.88 um
SWIR1: 1.57~1.65 um
SWIR2: 2.11~2.29 um
13 6 BE R iE
Red: 0.620~0.670 um
1d, 250 m IKAEEEL R E

NIR: 0.841~0.876 um

2017 405 H 11 H
2017 411 7 03 H
2021 4 08 1 25 H
2021 411 H 14 H
2022 4 02 7 26 H






