
High spatiotemporal resolution assessment for the impact of historical wetland loss on 

current wetland change trajectory using time series optical remote sensing and SAR data 

– a case study in Zhenlai County, Jilin Province, China. 

Table S1. The parameters derived from the Sentinel sensor [1–3]. 

Parameters Data Resource 

and Platform  

Method of Calculation 

NDVI Sentinel-2, 

GEE 

NDVI = B୒୍ୖ − B୰ୣୢB୒୍ୖ + B୰ୣୢ 

EVI EVI = 2.5 × (B୒୍ୖ − B୰ୣୢ)B୒୍ୖ + 6 × B୰ୣୢ − 7.5 × Bୠ୪୳ୣ + 1 

LSWI LSWI = B୒୍ୖ − Bୗ୛୍ୖB୒୍ୖ + Bୗ୛୍ୖ 

NDWI NDWI = B୥୰ୣୣ୬ − B୒୍ୖB୥୰ୣୣ୬ + B୒୍ୖ 

mNDWI mNDWI = B୥୰ୣୣ୬ − Bୗ୛୍ୖB୥୰ୣୣ୬ + Bୗ୛୍ୖ 

I1, I2 Sentinel-1, 

PolSARpro 

The eigenvalues λ1 and λ2 of the coherency matrix 𝐶ଶ =൤𝐶ଵଵ 𝐶ଵଶ𝐶ଶଵ 𝐶ଶଶ൨ = ൤ 〈|𝑆௏௏|ଶ〉 〈𝑆௏௏𝑆௏ு∗ 〉〈𝑆௏ு𝑆௏௏∗ 〉 〈|𝑆௏ு|ଶ〉 ൨ 〈∙〉: the spatial average over a selected window size 

*: the complex conjugate 𝑆௏௏ 𝑎𝑛𝑑 𝑆௏ு: 𝑡ℎ𝑒 𝑑𝑢𝑎𝑙 𝑝𝑜𝑙𝑎𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑆𝐴𝑅 𝑖𝑚𝑎𝑔𝑒𝑠 

Anisotropy 𝐴 = 𝜆ଵ − 𝜆ଶ𝜆ଵ + 𝜆ଶ 

Entropy 𝐻 = −𝑃ଵ𝑙𝑜𝑔ଶ𝑃ଵ − 𝑃ଶ𝑙𝑜𝑔ଶ𝑃ଶ; 𝑃ଵ = ఒభఒభାఒమ;  𝑃ଶ = ఒమఒభାఒమ 𝐻: 𝐸𝑛𝑡𝑟𝑜𝑝𝑦 𝑃௜: 𝑡ℎ𝑒 𝑝𝑠𝑒𝑢𝑑𝑜 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠  



Alpha ∝ഥ= 𝑃ଵ ∝ +𝑃ଶ(గଶ −∝); ∝= cosିଵ |ఞభ||జభ| ∝ഥ: Alpha, 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛 𝑠𝑐𝑎𝑡𝑡𝑒𝑟𝑖𝑛𝑔 𝑎𝑛𝑔𝑙𝑒  ∝ : 𝑡ℎ𝑒 𝑠𝑐𝑎𝑡𝑡𝑒𝑟𝑖𝑛𝑔 𝑎𝑛𝑔𝑙𝑒 

the derivatives 

of H and/or A 

𝑆𝐸 = 𝑆𝐸ூ + 𝑆𝐸௉; 𝑆𝐸ூ = 2log (గ௘்௥ሾ஼మሿଶ ); 𝑆𝐸௣ = 4log (ௗ௘௧ሾ஼మሿ்௥ሾ஼మሿమ) 

SE: Shannon entropy, SEI: Shannon entropy in intensity, SEP: 

Shannon entropy in polarizability 

HA, (1-H)(1-A), H(1-A), (1-H)A 

σ0 Sentinel-1, 

SARscape 

𝜎ௗ஻଴ = 10 × 𝑙𝑜𝑔ଵ଴(𝑘௦ × |𝐷𝑁|ଶ) + 10 × 𝑙𝑜𝑔ଵ଴(sin 𝜃௟௢௖) 𝜎ௗ஻଴ : 𝑠𝑖𝑔𝑚𝑎 𝑛𝑎𝑢𝑔ℎ𝑡 𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑑𝐵 𝑘௦: 𝑐𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑜𝑟 𝑠𝑐𝑎𝑙𝑙𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟 𝐷𝑁: 𝑑𝑖𝑔𝑖𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝜃௟௢௖: local incidence angle  

CC 𝛾 = 〈𝑆ଵ𝑆ଶ∗〉ඥ〈𝑆ଵ𝑆ଵ∗〉〈𝑆ଶଵ𝑆ଶ∗〉 𝑆ଵ𝑎𝑛𝑑 𝑆ଶ: 𝑡ℎ𝑒 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑝𝑖𝑥𝑒𝑙 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑏𝑎𝑐𝑘𝑠𝑐𝑎𝑡𝑡𝑒𝑟𝑖𝑛𝑔 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛
 

 

 

 

 

 

 

 



Table S2. Number of the ROI and classification accuracies during 1985 to 2018. 

Year the Number of the Maps 
(Landsat 5, 7, 8) 

the Number of 
ROI 

Overall 
Accuracy Kappa 

1985 26, 0, 0 516 0.86 0.83 
1986 38, 0, 0 558 0.86 0.83 
1987 46, 0, 0 512 0.84 0.80 
1988 50, 0, 0 501 0.85 0.82 
1989 50, 0, 0 508 0.89 0.87 
1990 45, 0, 0 505 0.84 0.81 
1991 53, 0, 0 502 0.87 0.85 
1992 56, 0, 0 502 0.89 0.87 
1993 41, 0, 0 500 0.89 0.87 
1994 48, 0, 0 508 0.90 0.89 
1995 44, 0, 0 520 0.89 0.87 
1996 45, 0, 0 519 0.84 0.81 
1997 53, 0, 0 523 0.88 0.86 
1998 42, 0, 0 510 0.90 0.88 
1999 11, 54, 0 506 0.92 0.90 
2000 57, 60, 0 517 0.92 0.91 
2001 60, 53, 0 553 0.87 0.85 
2002 63, 44, 0 580 0.85 0.82 
2003 44, 41, 0 578 0.88 0.86 
2004 57, 55, 0 505 0.86 0.84 
2005 49, 40, 0 501 0.86 0.83 
2006 48, 53, 0 500 0.90 0.88 
2007 54, 42, 0 511 0.87 0.84 
2008 59, 34, 0 500 0.89 0.87 
2009 44, 50, 0 501 0.92 0.90 
2010 42, 42, 0 501 0.86 0.84 
2011 47, 34, 0 502 0.92 0.91 
2012 0, 52, 0 503 0.94 0.93 
2013 0, 43, 43 502 0.92 0.91 
2014 0, 64, 55 501 0.90 0.89 
2015 0, 58, 46 502 0.95 0.94 
2016 0, 51, 48 507 0.97 0.97 
2017 0, 63, 46 521 0.92 0.91 
2018 0, 67, 52 520 0.88 0.86 

 



 

Figure S1. Characteristics of different land-use types from 1985 to 2018. 

 

Figure S2. The land-use maps based on different data sources or methods. S1 is the land-use 

map based on Sentinel-1 data using dB, CC, and polarization decomposition method, S2 uses 

the vegetation and water indices of Sentinel-2 data, S12 is the combination of S1 and S2, S12’ 

is based on S12 and multi-temporal analysis with Sentinel-1 data. 
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