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Abstract: Airborne hyperspectral imaging is a fast and non—destructive detection technology, which has the characteristics of high
spectral resolution, narrow and multiple bands and combination of spectrum and images. Domestic miniaturized airborne
hyperspectral imagers mainly rely on importing, which are expensive. Moreover, it is difficult to import high— performance
hyperspectral equipment, which restricts the promotion and popularization of hyperspectral technology in China. With the support of
the national major instrument development project and the national key research and development plan, Nanjing Center for China
Geological Survey successfully developed the light airborne hyperspectral imaging system SSMap with the push— broom
miniaturized imaging spectrometer HMS400/1000 as the core components, and established the airborne hyperspectral remote
sensing comprehensive survey technology methods and operation process, as well as formed a set of reliable ground object
classification methods and spectrum quantitative inversion models of water and soil pollution. Based on the introduction of the basic
principle of airborne hyperspectral imaging technology and the analysis of research status at home and abroad, taking the self—
developed airborne hyperspectral imaging system SSMap as an example, combined with the requirements of the ecological
environment in the Yangtze River Economic Belt, the operation methods, information extraction and investigation application of
aerial hyperspectral remote sensing covering an area of 4500 km® are discussed in detail. Through the demonstration of eco—
environmental geological survey in Jiangsu, Anhui, Zhejiang and other regions of the Yangtze River Economic Belt, high quality
airborne remote sensing data has been obtained, and a number of important survey results have been obtained. The results show that
airborne hyperspectral imaging technology has broad application prospects in ecological environment investigation, water
monitoring, land use and land quality evaluation. The home— made airborne hyperspectral imager with independent intellectual
property rights reduces the procurement cost, promotes the popularization of airborne hyperspectral technology, serves the national

major regional development strategy, and has significant economic and social benefits.
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Table 1 Parameters of the small—size imaging spectrometer
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Table 6 Statistics of fine classification of ground features
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Fig.14 The relative percentage of ground feature classification

results
1—Rice; 2— Green vegetables; 3— Water chestnut; 4— Lotus leaf; 5—
Soybean; 6— Shanghai green; 7— Peanut; 8— Rape; 9— Sesame; 10—
Radish; 11— Strawberry; 12— Buckwheat; 13— Mulberry; 14— Poplar;
15— Privet; 16— Holly; 17— Luan tree; 18— Pine and cypress; 19—
Camphor tree; 20—Oleander; 21—Fir tree; 22—Birch tree; 23—Bamboo;
24— Podocarpus; 25— Magnolia; 26— Tamarix; 27— Pitrus; 28— Pine;
29— Plum; 30— Geranium;31— Zelkova; 32— Green grassland; 33—
Weedy grass; 34— Reed; 35— Water body; 36— Algae; 37— Duckweed;
38— Water hyacinth; 39— General construction; 40— Industrial and
mining enterprise construction; 41— Planting greenhouse; 42— Tidal
flat; 43—Bare soil; 44—Asphalt; 45—Cement; 46—Unclassified ground

features
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Fig.15 Distribution of hyperspectral remote sensing functional areas

>z

o/ iy Factory

Tt Gas

I Chemical plant
EEfi2B7  Hospital clinic
L4 Business shopping

¥ School

JERAET  Residential

I"#7%508  Square park
A4 I ] HiTemporary land for construction
53 Pier

ITEZHI%  Administrative agency
JiTFEkT  Asphalt pavement
JKUEEKTH  Cement pavement

Buckwheat
R Camphor tree
B Weeds
KRG Rice
Bt Bare soil
Strawberry
Tk Willow
= Miscanthus
b 718 Poplar
PER Beech
pdi Privet
Fakt Pine
ES N Corn
PN Greenhouse
J=F 3 Reed
KAk Water body
¥ Algae
A Luan Shu
L4b%iHL  Green grass
ES i Holly

REE Hybrid
AR Osmanthus tree
Kiz Metasequoia

RNCERRENRNENRREEN NN AR NR AR ]
i3
g3

K16 mGibE R Y 4 > 2 15

Fig.16 Fine classification of hyperspectral remote sensing features
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Fig.17 The comprehensive grade classification of surface water by hyperspectral remote sensing
1-Working area scope; 2—Class I water; 3—Class 11 water; 4—Class III water; 5S—Class IV water; 6—Class V water; 7—Inferior class V water
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Fig.18 Inversion and classification of total nitrogen (N) element concentration in surface water by hyperspectral remote sensing
1-Working area scope; 2—Class I water; 3—Class II water; 4—Class III water; 5—Class IV water; 6—Class V water; 7—Inferior class
V water
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Fig.19 Inversion and classification of total phosphorus (P) element concentration in surface water by hyperspectral remote sensing
1—Working area scope; 2—Class [ water; 3— Class Il water; 4— Class 1l water; 5— Class IV water; 6— Class V water; 7—Inferior
class V water
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Fig.20 Five—day biochemical oxygen demand (BODS) inversion classification of surface water by hyperspectral remote sensing
1-Working area scope; 2—Class I water; 3— Class II water; 4— Class III water; 5— Class IV water; 6— Class V water; 7—Inferior
class V water
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Fig.21 Results of fine classification of ground features in wet
area 1#
1—Water; 2—Cement road; 3—Metasequoia; 4—Willow; 5—Wormwood;
6—Reed; 7—Aquatic; 8—Green algae; 9—Dirt road; 10—Grass
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Fig.22 Results of fine classification of ground features in wet area 2#
1— Water; 2— Cement road; 3— Bare soil; 4— Rice; 5— Dirt road; 6—House; 7— Alluvium; 8— reed; 9— Aquatic; 10— Willow; 11—
Camphor; 12 — Green algae; 13— Other hardened ground; 14— Birch; 15— Poplar; 16— Grass; 17— Wormwood
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Fig.23 Results of fine classification of ground features in wet area 3#
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Rice; 11— Aquatic; 12—Reed; 13—Poplar; 14—Grass

P24 A E VY
1R RRE P2 5 2— AR M — i 3— AN R E
Fig.24 Shore-based stability evaluation
1—Relatively poor stability; 2—Generally stable; 3—Relatively stable
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Fig.26 Hyperspectral inversion results of element As in the Danyang area
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Fig.27 Hyperspectral inversion results of element Cr in the Danyang area
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Fig.28 Hyperspectral inversion results of element Cu in the Danyang area
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Fig.29 Interpolation analysis diagram of measured soil element As in the Danyang area
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Fig.30 Distribution of algae information (blue)
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Fig.31 Comparison of the airborne hyperspectral Cr element inversion image (above) and the actual collected soil samples (below)
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Fig.32 Comparison of the airborne hyperspectral Cu element inversion image (above) and the actual collected soil samples (below)
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