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Analysis of temporal and spatial variations in NDVI of aquatic vegetation
in Lake Taihu

ZHANG Zhen", ZHANG Mi"’, XIAO Wei'?, WANG Wei'”, XIAO Qitao"”, WANG Yongwei', Xuhui Lee'

1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, Yale-NUIST Center on Atmospheric
Environment, Nanjing University of Information Science and Technology, Nanjing 210044, China;
2. School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China

Abstract: The temporal and spatial variations in the Normalized Difference Vegetation Index (NDVI) were analyzed and the factors that af-
fect the growth condition of different types of vegetation in Lake Taihu were identified using MODIS NDVI data gathered from 2000 to
2015. MOD13Q1 data were obtained with 16-day temporal resolution and 250 m spatial resolution. Projection transformation and irregular
cutting were implemented according to the vector diagram of Lake Taihu. Then, abnormal values were eliminated by the band math module
of ENVI 4.7 software (The range of NDVI is between —0.2 and 1). We analyzed the corresponding NDVI values and imported the results to
MATLAB R2015b software according to the latitude and longitude that determine corresponding pixel points. The result indicated seasonal
and inter-annual variations in the NDVI of aquatic vegetation in Lake Taihu. Annual minimum NDVI occurred in winter, and the maximum
in August or September, reaching 0.35 with flourishing vegetation growth. The multi-year mean NDVI was 0.1, and the annual mean NDVI
was the largest in 2007 at 0.14. The spatial distribution of NDVI and the different types of vegetation can be distinguished in Lake Taihu.
The northwestern area of the lake (Zhushan Bay and Meiliang Bay) was covered by planktonic algae; the maximum value was larger than
0.2 in this area. The east area was mainly covered by submerged vegetation; the maximum value exceeded 0.6 in this region. In the different
ecological areas of Lake Taihu, the responses of vegetation growth to meteorological factors differed. The seasonal NDVI variation of Lake
Taihu was of single-peak type. The growth season of aquatic vegetation was from April to November. The inter-annual variability of spatial
distribution of NDVI in the planktonic algae area could reflect the dynamics of cyanobacteria distribution. Submerged vegetation growth
was positively correlated with mean air temperature. However, wind speed affected the growth of the planktonic algae.

Key words: Lake Taihu, NDVI, temporal and spatial variation, meteorological factors
Supported by National Natural Science Foundation of China (N0.41575147, 41475141, 41505005)


http://dx.doi.org/10.13227/j.hjkx.2011.03.006
http://dx.doi.org/10.3969/j.issn.1001-7313.2003.03.009
http://dx.doi.org/10.18307/2008.0211
http://dx.doi.org/10.13637/j.issn.1009-6094.2014.02.056
http://dx.doi.org/10.13227/j.hjkx.2011.03.006
http://dx.doi.org/10.3969/j.issn.1001-7313.2003.03.009
http://dx.doi.org/10.18307/2008.0211
http://dx.doi.org/10.13637/j.issn.1009-6094.2014.02.056
http://dx.doi.org/10.13227/j.hjkx.2011.03.006
http://dx.doi.org/10.3969/j.issn.1001-7313.2003.03.009
http://dx.doi.org/10.13227/j.hjkx.2011.03.006
http://dx.doi.org/10.3969/j.issn.1001-7313.2003.03.009
http://dx.doi.org/10.18307/2008.0211
http://dx.doi.org/10.13637/j.issn.1009-6094.2014.02.056
http://dx.doi.org/10.18307/2008.0211
http://dx.doi.org/10.13637/j.issn.1009-6094.2014.02.056

=Rabte e R

NS
Y E5 A

About the Cover

"Bn B2l "S5 RiSmEHsH

GF satellite constellation to detect oil spills of sunken SANCHI crude oil tanker in the East China Sea

HEEF /9 2018-01-15—2018-01-21 £HIEES 3 5 ( GF-3 ) SAR EE2IFURIN "S5 LHHERRRESEEHSMIRET g, 248
FEREARAH 2 (FSIL 10 m S¥#ER. 100 km 082S ) #RESRTH (SS. 25 m S¥#ER. 130 km 1828 ) LURFEIETHE (NSC. 50 m S92 300 km 1@
)% 3 MGENEGR. KERAB2018F 18 17 HES 45 (GF-4) BERBNSNMEVEEHE S 50 m 93, lE&) PMIER,
GF-3 EENFEETMSRESHRE 1 m B CRRERW SAR BE | BfF 12 MpKiEs | EEIF LABEIHREH SAR BE, SAR EEEEEXIR,
SRIEERRNEES | ERSSE R EREER S R S P AE TEEFR. GF-4 EENTEE KRS NIES S HEATHIN 2
2, XAEMFEERE TIFEN  BREIDE S8, AINRRMEEN  SMNEREERSHER  MBEH  BE52.

The upper cover images show oil spills detected by GF-3 Synthetic Aperture Radar (SAR) time-serious images (acquired from Jan. 15
to Jan. 21, 2018), including FSII mode (10 m, swath 100 km), SS mode (25 m, swath 130 km), and NSC mode (50 m, swath 300 km). The
lower cover image is a color composite map (50 m, PMI mode) by GF-4 satellite, at Jan. 17, 2018. GF-3 is the first C band SAR satellite of
China, with multi-polarization and up to 1 m spatial resolution. In addition, GF-3 is a SAR satellite who has the most imaging mode (12
operational modes) around the world. GF-3 SAR images perform unforgettably in the accident of oil tankers collision in the East China Sea,
due to SAR is able to acquire image in all-whether, day and night. GF-4, on the other hand, is the first satellite of China in geostationary
earth orbit, which constitute GF satellite constellation along with GF-1, GF-2, GF-3 and etc. GF-4, working in staring mode, is capable of
imaging ranging from visible light to infrared waveband, and is adapt to be used with polar orbit satellites.
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