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Abstract. The intertidal zone, a change zone of land and sea interaction, has abundant land
reserves, tourism and other resources, which has a location advantage of great engineering
construction in China’s coastal areas and thus is very important to investigate and monitor the
topography of the tidal zone and also keep track of its topographic changes. In this study, the
new section of the Bohai sea coastal zone from Nanpu to Tianjin Bohai sea area has been
chosen as an example. Based on the terrain feature of the information expressed by the multi-
period remote sensing image information and the tidal water level information as well as the
tidal data acquisition time in the remote sensing image data, we have been calculated the water
line (or edge point) digital elevation topography inversion analysis, and also constructed the
digital terrain elevation model, and most importantly have provided a kind of quantitative
method to get tidal zone (tide beach) terrain information.

1. Introduction
China’s18,000 kilometers of coastal zone is rich in nature resources, and the location advantage of
coastal cities are obvious, such as tidal flat land resources, port resources, salt resources, fishery
resources, oil resources, natural gas resources, tourism resources and placer resources, etc. [1].
Whereas there also exists fragile ecological environment and frequent disasters problems, including
the population growth and urbanization, sea level rise and coastal erosion, shortage of fresh water
resources and deterioration of water environment and degradation of fishery resources, and so on [2].

The ntertidal zone of Bohai Sea mainly contains clay, sandy, rocky, artificial and plant, and among
them the clay intertidal zone or tidal flat is the main intertidal zone of the Bohai Sea coast, and is also
a typical silty tidal flat in China. Its stratum is basically covered by quaternary strata, and it is mainly
composed of clay powder, sandy silt, sandy clay, silty clay, and other fine particles. Affected by the
tidal water, the intertidal zone of Bohai Sea combines with the two sides of a certain range of land and
shallow sea transition strip have rich land resources, tourism resources, etc., having the location
advantages of great engineering construction in China’s coastal areas. Thus, it is very important to
investigate and monitor the topography of the tidal zone of Bohai Sea and also keep track of its
topographic changes.

The traditional topographic measurement is limited by manpower, material resources and financial
resources, and cannot conduct large-scale dynamic monitoring and is difficult to meet the monitoring
requirements. Affected by the tide and silt, the people do not go, and the ship does not come, so the
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Muddy intertidal zone in the terrain mapping is in the blank. With the development of remote sensing
technology, remote sensing monitoring method has the characteristics of rapid large-area monitoring.
Remote sensing technology can quickly obtain images that reflect the instantaneous state of the ground.

By this method, for tidal flats, it is possible to obtain the instantaneous water boundary information
acted by tides and so on, furthermore, to calculate the elevation of the water line (or edge point)
according to the tide data at the time of remote sensing image data acquisition. The tide terrain
inversion based on remote sensing water line is becoming more and more realistic.

In this study, the new section of the Bohai sea coastal zone from Nanpu to Tianjin Bohai sea area
has been chosen as an example. Based on the terrain feature of the information expressed by the multi
period remote sensing image information, combined with the addition of the tidal water level
information, we have made the digital elevation topography inversion analysis, and also constructed
the digital terrain elevation model, and importantly have provided a kind of quantitative method to get
tidal zone (tide beach) terrain information.

2. Survey of intertidal zone

According to the aerial geophysical remote sensing survey and application project area of Bohai
coastal zone in 2016, combining with the situation of Bohai intertidal zone and the field
reconnaissance, the tidal flat inversion test area chosen in this work is located in Bohai bay, which is
between Tangshan South Town and Tianjin Binhai New Area Tanggu tide station, as shown in Figure
1. The tidal flat consists of silt and sandy, and the sandy tidal flat is full of various shapes of gravel
and shells, covered with wormwood on its shore. Beach width (to the highest water level) is about
13m, 0-5m slope of about 10°, 5-13m slope of about 15 °. The length, width and slope of the selected
tidal flat are more suitable as a topographic inversion test area for tidal flats.

Figure 1. Sketch map(orange box) of topographic inversion test area of tidal flat.

3. Tidal flat topography construction method

3.1. Technigue flow

The OLI (Operational Land Imager) Remote sensing image data was obtained by collecting multiple
temporal phases LandSat8 and treated by the procedure of band extraction, atmospheric correction,
image cutting, etc. The instantaneous water margin lines at different periods were then extracted by
human-computer interaction to get the serialized water line data set. Combined with high tide level
grid data generated by tide level data, the elevation of water level point was calculated. Followed by
space interpolation, a highly reliable digital tidal flat elevation model DTFEM (Digital Tidal Flat

221


http://www.baidu.com/link?url=pRN1a-lLhS1GV9Vx5tSWenD-eOj2isUQCoDxMSBjG4DuchNPMdw0XCWtQordiWc_8D-3ggU0UbkgX3mUSmG8Bf5sgCm6oPfVGHY42DeXXIK&wd=&eqid=dc5637c70004b4f60000000559c3140b

Elevation Model) was built. And finally use the aerial photography or unmanned aerial vehicle remote
sensing data to verify.

3.2. Remote sensing water line extraction

The method of remote sensing water line extraction was to select the water line of image similar to the
tide (high tide). The water line extracted from satellite images reflected the state of a tide moment,
assuming that the water line was a contour line, and then the elevation of water level line can be
calculated on the basis of the tide level data of nearby tide station. And then to inversion the tide level
of tide gauges (tidal high base). A series of contour lines can be formed by obtaining a series of
contour lines under different tide conditions. The digital elevation model DEM was established by
digital elevation model construction technique to obtain the approximate terrain of tidal flat.

Using TM images, Kevin et al. [3] extracted the water margin of the Nile delta coast and
monitored the changes in its coastline, whereas Ryu et al. [4] extracted the water channel line from
the Gomso bay and discussed the discussed the relationship between the accuracy of the data in
different bands and the fluctuation. Zheng Z S et al. [5] and [6] extracted the water line, using
TM/ETM images for many years combined with different tidal ground spectral characteristics and the
decision tree method as well as the regional growth algorithm, and simulated the satellite transit time
water level by hydrodynamic model, in order to solve the problem of tide gauge shortage in the
method of tide zoning correct. Hu W et al. [7] used MODIS /TM images to carry out the Multi time
scale tidal flat elevation inversion of Dongsha shoal on the central coast of Jiangsu province, and they
obtained the tidal terrain model with good precision through the fusion of MODIS images and TM
images.

3.3. Remote sensing data selection
Considering the feasibility and cost and the incomplete high score data, LandSat8 and OLI images are
collected in this study as the main remote sensing data source for analysis. The basis for selection is
based on the appropriate the spatial resolution, the temporal resolution and spectral resolution.

In 2015, LandSat8 acquired a total of 23 scenes of remote sensing images covering the research
area, excluding cloud and fog-stained images. And 11 scenes of OLI images were selected in this
study, the transit time and of the corresponding tide height of each scene and are shown in table 1.

Table 1. General survey of remote sensing data.

Iif;%ii Date Sensor type Transit time Ticiecr\:)l ue
2015019 2015/1/19 OLI 1048 141.77
2015035 2015/2/4 OLI 1048 116.75
2015083 2015/3/24 OLI 10:47 151.84
2015115 2015/4/25 OLI 10:47 189.03
2015163 2015/6/12 OLI 10:47 201.91
2015195 2015/7/14 OLI 10:47 126.93
2015227 2015/8/15 OLI 10:47 67.62
2015259 2015/9/16 OLI 10:48 97.69
2015275 2015/10/2 OLI 1048 118.05
2015307 2015/11/3 OLI 1048 149.99
2015339 2015/12/5 OLI 1048 113.09
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3.4. Water level extraction and elevation of waterside line

In this study, the water body index method (NDWI, MNDWTI) [8] is used to extract the water line, and
then the remote sensing water line is further constructed according to the characteristics such as
colour, texture and direction of the remote sensing image. The polynomial is used to fit the
instantaneous tide position of the imaging time, and then this instantaneous tidal value is assigned to
the corresponding water line, and the approximate elevation line of the tidal flat is obtained.

3.4.1. Water line extraction. The water line extraction technology flow is based on remote sensing
image data. The water index NDWI and MNDWI [8] and [9] can be calculated by using formula (1)
and (2), and then to get the imaging binary map by selecting the water index with the chosen threshold,
finally, to extract the water line in the binary map. |
Because the water has the strong absorption characteristics of near-infrared and middle-wave
infrared, combined with the experimental data, this study selects the two commonly used water bodies
to extract the water line, that is, the normalized water index NDWI and the improved normalized water
ndex (MNDWI):
NDWI = (Green - NIR) / (Green + NIR) (D
MNDWI = (Green - MIR) / (Green + MIR) (2)
Here, Green is the Green band, NIR is the Near InfraRed band, MIR is the Middle InfraRed band.
The first step is to calculate the water index of the 11 scenes of OLI images using the above
formula to obtain the NDWI and MNDWI data. The second step is to use the real colour image of each
stage to visually select the water and land boundary points in the image to determine the threshold of
the water body index. The third step is to compare the position of the water and land boundary points
of the different periods under different thresholds, and select the applicable water index for each

period as shown in Table 2.
Table 2. Water index and threshold.

Scenes Water Threshold Scenes Water Threshold Scenes Water Threshold
number mndex number ndex number index

2015019 MNDWI 0.2 2015083 NDWI 0.1 2015227 NDWI 0.3
2015035 MNDWI 0.2 2015115 NDWI 0.1 2015259 NDWI 0.1
2015339 MNDWI 0.3 2015163 NDWI 0.1 2015275 NDWI 0.1

2015195 NDWI 0.1 2015307 NDWI 0.2

3.4.2. Water line screening and painting. Because of the existence of long trenches on the tidal flat,
there are cross or overlapping phenomena in the multi-temporal water lines extracted from the images,
which make it difficult for the mathematical simulation to make the terrain singular. In order to
eliminate the abnormalities of mathematical simulation, appropriate artificial editing can reduce the
impact of the tide. In addition, it should screen the water line, and remove the impact of the high
sediment concentration of seawater of the low tide, and also extract the obvious anomalies of the water
line, as well as sea ice affect the water line, and the results are displayed in Figures 2, 3.
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Figure 2. Extracts access to all water margin lines.  Figure 3. Painted and screened water line.

3.4.3. Waterside line high tide acquisition. In this study, we select the measured data of Nanpu tide
station to calculate the corresponding tide value of each water line (Figure 1). The tidal high data of
the Nanpu tide station records the tidal level of 3 to 4 moments in each day, that is, the maximum or
minimum tide value of the period. According to the dynamic characteristics of the tide of the sea, the
polynomial function is chosen to fit the change of daily tide level, and the tide level of the water line
during the satellite transit is calculated, which is used as the water line tide value in Table 1.

4. Results and analysis of DEM construction in tidal flat

4.1. Tidal flat DEM

The modified water lines are given the corresponding instantaneous tide height values (the high tide
datum level), and the tidal flat contour data in the research experimental zone is generated. The tidal
beach DEM is constructed by ArcGIS. As the interpolation method of ArcGIS is mainly based on the
point vector interpolation, it needs re-sample the high line data of the tide level and select the
appropriate interpolation method. In the interpolation, the distribution of the sampling points has a
direct influence on the interpolation results, and the sampling point overdrive will reduce the
mterpolation precision and lose the detailed information, while the distribution is easy to show the
terrain singularity.

In this study, we study the resampling of line vector to point vector by using five kind of accuracy
of 30m, 60m, 90m, 120m and 150m, respectively. Based on the above five kinds of resampling
precision point vector data, the interpolation methods such as Kriging, IDWI and Irregular
Triangulation Network are compared with different parameters. The results show that the wrregular
triangles are connected to the tidal level contour vector data. And it is not sensitive to the change of the
resampling precision. Therefore, it is necessary to preserve the details of the tide contour data as much
as possible. Finally, the tide contour data is finally resampled by 30m and generated the tidal flat
digital elevation model by using the Irregular Triangulation Network is shown in Figure 4.

224



Elevation/cm

Figure 4. Approximate wtnor‘poglraphy build of tidal flat ﬁsing tide level contour and TIN in test area.

4.2. Construction result analysis

The DEM data of the experimental area measured by aerial photogram in 2016 were used as the
validation data for the DEM retrieval In order to facilitate the error statistics, the aerial
photogrammetric DEM data is resampled to the same 30mx30m resolution grid size as the DEM
retrieval. Then, to select randomly several topographic data of two DEM overlapped regions, the
retrieved DEM is subtracted from the error of the DEM obtained by aerial photogrammetry. From the
range of values of the difference, the maximum and minimum values of DEM elevation are retrieved
locally, and its error is between -5m~2m, whereas the individual differences are -8.81m and 5.71m,
according to the statistics data. It should be noted that this model is only approximate terrain inversion,
and the aerial photogrammetric obtain of DEM is not low tide level acquisition, and thus DEM
inversion results are only relative assessment, do not strictly assess the accuracy.

5. Conclusion

In this study, the extraction of water line has been developed by using the remote sensing data.
Although the inversion of tidal flat topography is only a kind of approximate topography, it is still an
effective way to keep track of the terrain data in the absence of measured terrain data.

Moreover, the remote sensing image data of the test area in this study is only 30 meters, but the
intertidal zone terrain can meet the precision requirement of 1: 10000 ~ 1: 50000 scale remote sensing
mapping & engineering drawing. Based on such technology, topographic mapping of muddy tidal flats
that is difficult to reach (no man can go, and no ship can come) in traditional surveying and mapping
can be carried out quickly and effectively with the use of multi-temporal satellite remote sensing data.
The technical method is not only the energy saving cost, but also can fill the intertidal zone with long
and wide muddy beach mapping blank.

If the domestic high resolution satellite remote sensing image data is complete, the accuracy can be
improved to meet the accuracy requirements of 1:5000~1:25000 scale mapping, by using the high
resolution GF-1/GF-2 optical remote sensing image data. With the use of high resolution domestic
satellite remote sensing data, the precision of the built intertidal terrain model is improved. A high
precision digital elevation terrain model (DEM) built by inversion in intertidal zone will be effectively
applied to the coastal zone storm surge dam project construction, tidal flat reserve land resources
survey and survey, muddy tide to bring the country to carry out major construction projects (nuclear
power plant construction, cross-sea channel project, large-scale petrochemical refining construction,
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coastal cities Group construction, etc.) site selection, coastal comprehensive geological survey, coastal
zone resource development and land and sea co-ordination of sea and land terrain seamless stitching.
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Abstract: The mountain altitudinal zone in Bogda Natural Heritage Site, one of the most typical representatives
in the northern slope of Mount Tianshan, reflects the distribution characteristics and change rules of vegetation in
the temperate desert region. To obtain the characteristics of the vegetation distribution, several steps have been
designed and implemented. Firstly, the Landsat images were classified by supervised classifier for producing
land cover classification results. Secondly, the vegetation coverage characteristics in Bogda Natural Heritage Site
were described by a special scatterplot which integrated the land cover classification with the Normalized
Difference Vegetation Index (NDVI) and Digital Elevation Model (DEM). Thirdly, the quantity ratios of each
land cover type were calculated in different altitude ranges using the window-sliding method, and the boundary
altitudes of two adjacent zones were identified based on the thresholding analysis of the quantity ratios. Lastly,
the attribution analysis of vertical vegetation zone changes was conducted by combing the climate data
(temperature and precipitation) and NDVI. The results indicated that: (1) the DEM- NDVI- Land Cover
Classification Scatterplot showed the change characteristics of both NDVI and land cover classification with
increasing altitude in Bogda: the NDVI changed in an inverted U- shape and the land cover classification

displayed agglomeration effect in a fixed altitude range. (2) in 1989 and 2016, the upper and lower boundary
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altitudes of the bottom-up six vegetation zones were 1278, 1784, 2706, 3272, 3636 and 1185 m, 1759, 2730,
3293, 3690, respectively. (3) during the period of 1989-2016, the mountain altitudinal zones have an obvious
response to the rising of the temperature and rainfall. The Temperate Desert Steppe Zone, shrinking downward
about 93 m of its upper boundary, was the most sensitive one to the climate changes. The range of Mountain
Coniferous Forest Zone expanded by 49 m to both upper and lower directions. The Mountain Meadow Zone
monolithic moved up about 20m with an unchanged span, and the Alpine Snow-Ice Zone, retreating upward
about 54m of its lower boundary, was affected by the global warming.

Key words: remote sensing; Bogda; vertical vegetation zone; DEM; NDVI
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Fig. 4 Land Use Classification of Bogda Site in 1989 (a) and 2016 (b) based on supervised classification
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Fig. 5 “DEM-NDVI-Land Use Classification”scatter plots of Bogda Site in 1989 and 2016
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Fig. 7 Change trends of temperature and precipitation in Dabancheng station from 1989 to 2016
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Table 2 The number of the landscape-level index
% NP PD LPI LSI CONTAG Al
jgg () (47100 hm*) (%) (%) (%) (%) SHDL SHEL
0 4 0.27 63.19 2.48 57.21 99.33 0.90 0.82
1 19 0.37 58.13 2.58  63.93 99.56 1.12 0.70
2 23 0.35 79.94 4.01  81.19 99.07 0.55 0.34
3 1 0.05 100.00 1.56  0.00 99.81 0.00 0.00
4 366 4.44 30.78 7.45 6420 98.06 1.28 0.66
5 154 1.54 44.67 3.59 68.92 99.35 1.07 0.60
6 313 5.89 42.83 5.59 72.30 98.48 1.19 0.52
7 3 1.09 64.30 2.38 59.07 99.01 0.56 0.80
8 64 7.47 31.65 7.30  65.15 94.28 0.99 0.55
9 520 7.18 34.45 9.81 56.09 97.17 1.67 0.80
100 92 0.92 68.22 3.92  84.87 99.22 0.54 0.28
11 43 0.56 37.48 5.00 62.14 98.94 1.15 0.72
12 46 1.18 53.19 4.24  75.76 99.00 0.90 0.46
13 1181 14.28 18.27 19.96 58.04 93.96 1.44 0.69
14 778 7.78 23.85 1430 60.96 96.27 1.51 0.69
15 96 1.13 37.22 542  77.18 99.10 1.05 0.44
16 165 3.46 51.00 3.63 76.52 99.34 1.00 0.46
17 408 5.88 48.09 9.26 66.12 97.20 1.06 0.59
18 616 6.15 20.23 13.74 61.82 96.37 1.56 0.68
19 332 3.79 4938 8.42 73.73 98.01 1.27 0.48
20 23 1.08 38.88 3.13  73.87 99.32 0.82 0.51
21 79 2.51 14.46 7.18 54.94 97.10 1.45 0.81
22 197 2.01 13.77 8.91 56.70 97.78 1.42 0.79
23 457 4.65 19.92 10.98 53.32 95.69 1.71 0.82
24 526 7.71 28.76 7.33  66.82 98.06 1.42 0.62
25 53 1.31 48.18 3.57  66.93 99.17 1.23 0.63
26 7 0.41 68.02 2.33 71.84 99.51 0.87 0.54
27 6 18.70 4292 2.04 59.69 97.61 0.97 0.70
28 73 4.89 56.06 5.33  70.24 97.12 0.92 0.51
29 1273 20.46 10.52 18.27 57.07 93.67 1.38 0.71
30 904 9.03 34.97 12.41 63.70 96.73 1.24 0.64
31 858 8.57 33.29 12.21  64.57 96.82 1.39 0.63
32 69 2.11 38.99 6.36 61.44 97.57 1.45 0.70
33 403 10.35 10.66 11.31 55.38 95.31 1.35 0.75
34 287 6.28 16.45 10.16 65.09 96.21 1.16 0.60
35 203 3.56 54.16 5.54 78.04 98.32 0.61 0.38
36 24 2.32 80.12 3.91 76.12 97.64 0.72 0.40
R3 016 EEEFFRXRREBEFONBESR
Table 3 The number of the patch types index
of the coastal area of Tianjin in 2016
BEH T8 #
SO A
CA(km?) NP(4) LPI(%) LSI(%)
Ji b 5% R 126.26 407 1.23 31.93
Al 5 W 296.58 1106 2.60 38.48
JE A O 509.85 688 5.58 27.20
N L5 5O 245.6 781 1.59 31.37
A3 32 i W 176.6 4971 3.83 64.01
7K PR W 5 64.85 1427 0.84 30.87
=3V 399 107 5.61 10.47
Tt 1 5 W 178.3 61 3.36 9.94
10 5 5 WL 16.03 11 0.32 5.34
T e VR T S 82.64 11 1.49 4.37
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Fig. 3 The distribution map of the Landscape Shape Index( LSI)and the Landscape Percentage Index( LPI)
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Fig. 5 The distribution map of the Shannon’s Diversity Index( SHDI) and the Shannon’s Evenness Index( SHEI)
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COMPREHENSIVE ANALYSIS AND EVALUATION OF LAND ECOLOGICAL
LANDSCAPE IN THE COASTAL AREA OF TIANJIN

Liu Chunling', Wang Yong®, Yao Xianglong®, Tong Ligiang', Qi Shengwen’, He Peng'
(1. China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083 ; 2. China University
of Geosciences( Beijing) , Beijing 100083 ; 3. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029)

Abstract

Analysis of the land ecological landscape can better examine the current situation and changes of ecological
environment. The research area is located in the coastal area of Tianjin, from 38°12'N to 39° 24’'N and from
117°18'E to 119°06'E. The research date are the GF-2 satellite image data which were got from January to February
and June to August of 2016 and the aerial image data were mainly obtained from May to August of 2016. The
resolution of the satellite image is 1 m, and the resolution of the aerial image is 0.2 m. This paper completes the
remote sensing survey of the land ecological landscape by combining Naveh’s landscape classification system and
divides the landscape into three primary classifications, which include Natural Landscape, Artificial Landscape and
Other Artificial Landscape. Then combined the land use types, this paper detailly divide the first classifications into
ten secondary classifications. Using ArcGIS and Fragstats software, 37 meshes are divided with the size 10 kmx10
km in the research area, and 12 landscape pattern indexes, such as Patch Area( CA), Patch Number( NP ) and
Landscape Percentage Index(LPI) , are selected to comprehensively analyze the landscape current situation of the
study area. Then with the size of raster 15 mX15 m, this paper use the Kriging interpolation to calculate the contour
map of landscape pattern indexes. After analyzing this data, the results show that: (1) Industrial and residential
landscapes are agglomerated, and the landscape of agricultural landscape and artificial farming are fragmented;
(2)The landscape heterogeneity is obvious in the study area, and the stability of landscape pattern type was poor
and the landscape pattern distribution was obviously regional; (3) The planning of industrial and coastal shallow
coastal areas is better. However, the desert landscape has a large area of distribution and concentration, which
needs to be focused on planning and management. The research shows that the landscape pattern analysis can
accurately reflect the basic characteristics of the landscape in the study area and provide some reference value and
guiding significance for the improvement of the ecological environment, the analysis of the tourism landscape and

the utilization and planning of land resources in the future.

Key words: the coastal area of Tianjin; the coastal zone; classification of land ecological landscape;

landscape pattern analysis; remote sensing
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Fig.3 Results of remote sensing survey for mining land
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Remote sensing monitoring of mining land in a certain area of Shanxi Province

WANG Haiqging' , WU Mingde®, LIU Qiong', LI Guangzhao’, WANG Hao', LI Li'
(1. China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China; 2. Qinghai

Bureau of Environmental Geology and Exploration, Xining 810007, China; 3. School of the Earth and Resources,

China University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract: The remote sensing images which were obtained respectively in 2008 and 2014 were used in a certain

area of Shanxi Province. By using ArcGIS softwere, human and computer interaction interpretation method was used

to delineate the mining land and non — mining land respectively. The monitoring results show that, from 2008 to

2014, the proportion of mining land in the study area increased by about 35% , and the mining lands grew rapidly.

The change of mining manner was the main reason for the increase of mining land. The increase of mining land was

mainly attributed to the occupation of the forest land and cultivated land.

Keywords: mining; occupied land; remote sensing
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Fig.1 Mining status remote sensing investigation of littoral placers during 2016 to 2017
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Tab.2 Mining status statistics of littoral placers at the eastern land of Hainan during 2016 to 2017
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Tab.3 Recovery status statistics of littoral placers at the eastern land of Hainan up to 2016 and 2017
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Fig.2 Photos of littoral placers taken by fieldwork

2.4 REDT RS IEERN K i R R BRAR R
2016 ££-2017 SEHIIE], JFRME. PEIbEREE R iR B BRI Y, AR
RURA T ¥t AR T TR HAE LA A . 2016-2017 SRR L A3t

253



T 7 F] e R R R, L 3.

FFRERACTER: SCE T 2016 SEEHERHIT R MH S AN 1179.43hm*, & 2017 4Ei,
2016 4EJEA KNVEWIE TR ELA 1072.84hm*; K EIATE T 106.59hm?, Hr ik &A%,
HHh 66.85hm*; 2.48 hm® HEWK VA BERE AR HE ;. 37.26 hm 1k 52768 PR AR AR . [RIIE,
2017 4F3C B HVEMERb T XA B FF 1M 187.23 hm?, For 13.45hm? [T 4 S50 A8 el 1L
FTHITE R . 141.75 hm? FOHEAPR AR SR A8 el L0 8 PSR 32.03 hm® (1 FE AR AR 2 i
BRSO BT 1R

BHETH: 2016 SEIEIFRT PR A A T AN 5.38hm?, & 2017 £, 2016 474 K
VT TR RS VA TR T 5.38hm?, Hrh A 1.52hm” Pk S IG FCAME AR ML 2.91 hm? P&
SRR A 0.95 hm? WS 16 PG TK T RN, 2017 EIREERE XA BT R
0.82hm?, i1 0.82 hm? fHE AR H Al 45 BT HE RO AT 35 PO TSR T o

HFH: 2016 EIEEFRME IR M A A 89.70hm?, & 2017 4R, 2016 4F 5 A (13
VT TF R R VAT T 48.29hm?, Lt 31.36hm” Pk S IGF A HAd AR, 16.93 hm?
PRI F RE AR . 2017 4575 T T EHERD T A Hr il TF K1

R AL B : 2016 4F SCE T AN 13.82 hm?, BABEATIREIA T, Y
WFTT 2016 SEHEEZ T AN 1.01 hm?, A BATRE IR, HTHLh .
MAARCRE, RS AR SRR VR B R

o = .
“ & - Y
: e

(@) 201620174 3 B BIELEN  (b) 2016-20174 30 5 i B IR
B it T s

| ERr T
| B
| ERTT gt t

pl e Ty i
(c)2016-20174F

ST () 2016-20174 77 Tl A BB
BT i 1 RO R M 2

B3 2016 £E-2017 SRIRIERDT BIH 1L 5 SRR R A 1%

Fig.3 Geological map interpreted through remote sensing image of Mining conversion status of littoral
placers during 2016 to 2017
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Research on Remote Sensing Monitoring of littoral placers exploitation and Strategies of
Ecological Restoration at the eastern beach of Hainan Island
ZHAO Yuling"", YANG Jinzhong', YIN Yaqiu!, ZHAO Hang?, HE Jinbao®, ZHANG Han®
(1. China Aero Geophysical Survey & Remote Sensing Center for Land and Resources, Beijing 100083, China;
(2. School of Earth Sciences and resources,China University of Geosciences(Beijing), Beijing 100083,
China;
(3. College of land Science and Technology, China University of Geosciences (Beijing), Beijing 100083, China,)
Abstract: With the popularity of the idea that clear waters and green mountains are as valuable as

mountains of gold and silver, rehabilitation of mine environment has become an important part of national
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ecological civilization. The eastern coast of Hainan lIsland is one of the most potential areas for uhligite
exploitation. However, long-term mining activities has destructed the original ecological environment of that area,
leading to the fact that the local ecological environment has become poorer and need to be rebuilt urgently. By
using high resolution remote sensing data, exploitation and recovery conditions of beach placers from 2016 to
2017 in the eastern coast of Hainan island were monitored. Results indicate that from 2016 to 2017 damaged
areas of littoral placers has a growth of 182.91hm? and the number of exploitation surfaces increase by 24. The
exploitation presents a tendency that the scale is reduced and distributed. Besides, during 2016 to 2017, recovery
areas of mine ecological environment have grown to some extent and the mine environment conditions have
shown a tendency to improve. Through annual comparison and analysis, treatment advices of littoral placer
mining wasteland are proposed as follows. Casuarina could be used as the main species, combined with vatican
hainanensis, acacia confuse, and slash pine as accessory species, to restore the forest ecosystem of the mine area;
in addition, watermelons, sweet potatoes, peanuts and some other crops could be also applied to do restoration
experiments in some representative regions; furthermore, damaged mine areas may also be rebuilt to seawater

farms.

Keywords: littoral Placers, exploitation, ecological restoration, Remote Sensing Monitoring
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Fig.1 Statistics of the forest in
YueGangAo Bay Area in 2015
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Fig.2 Statistics of the grassland in
YueGangAo Bay Area in 2015
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YueGangAo Bay Area in 2015
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Fig.4 Statistics of the wetlands in
YueGangAo Bay Area in 2015
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Tab.1 Statistics of the length of mainland coastlines in YueGangAo Bay Area in 2015
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Fig.5 Statistics of the farmland in
YueGangAo Bay Area in 2015
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Fig. 6 Statistics of the garden plot in
YueGangAo Bay Area in 2015
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YueGangAo Bay Area in 2015 (hm®)
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Fig.7 Statistics of the desertified land in
YueGangAo Bay Area in 2015
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Fig.9 Statistics of the ecological footprint in YueGangAo Bay Area in 2015
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Remote sensing survey and proposal for protection of the natural

resources in YueGangAo Bay Area

ZHAO Yuling
( China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China)

Abstract; Based on the large quantities of remote sensing data in 2015 and topographic data, the authors studied
the interpretation keys and extraction technique of different types of natural resources. In general, the results show
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the current situation of the natural resources in Yue Gang Ao Bay Area, such as the shoreline, the mangrove
wetlands, the wetlands, the arable land, the garden plot,the forest land, the grassland,the surface water and the
desertified lands. The length of the artificial shoreline accounts for 60. 34% of the total length of the mainland
shoreline, The area of the arable land is 7 820.59 km”, whereas the area of the desertified lands is 396. 80 km”.
Statistics of ecological footprint and eco — capacity in 2015 of Yue Gang Ao Bay Area show Haizhu District, Tianhe
District, Huangpu District, Panyu District and northwestern Baiyun District of Guangzhou, Nanhai District,
Chancheng District and Shunde District of Foshan, northern Dongguan, Baoan District, Nanshan District, Luohu
District, Futian District and northwestern Longgang District of Shenzhen, Huiyang District of Huizhou, west
Huidong County, Zhongshan, Jianghai District of Jiangmen and Xiangzhou District of Zhuhai are inadequate in
ecological footprint in terms of eco — capacity and are weak in eco — function.

Keywords: Yue Gang Ao Bay area; natural resources; remote sensing survey; ecological footprint
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Remote Sensing Survey of Glaciers Based on GF-1 Spectral
Data in the Qinghai-Tibet Region

AN Guoying' , HAN Lei’, HUANG Shuchun™*, GU Yanqun’,

ZHI Ruirong’, GUO Zhaocheng', TONG Ligiang'
(1. China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China;
2. Sichuan Institute of Geological Survey, Chengdu, Sichuan 610081, China; 3. China University of Geosciences, Wuhan,
Hubei 430074, China; 4. Remote Sensing Centre of Hunan Province, Changsha, Hunan 410007, China;
5. Hebei Prospecting Institute of Hydrogeology and Engineering Geology, Shijiazhuang, Hebei 050021, China)

Abstract; Based on remote sensing images, including mainly GF-1 and minor OLI in 2014/2015, the glacier

inventory of Qinghai Province and Tibet Autonomous Region is completed with reference to the Second Chinese

WFEHA: 2017 -10-10; HEIHHE: 2017 - 12 -20; REHE: B

ESWE: PEMTHAR KNS5 vk o F 1B IREE G R 47 U H (121201203000160012) .
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584 -594.
AN Guoying, HAN Lei, HUANG Shuchun, et al. Remote Sensing Survey of Glaciers Based on GF-1 Spectral Data in the
Qinghai-Tibet Region [J]. Geoscience, 2018, 32(3) . 584 —594.
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Glacier Inventory and other literatures. The results show that there are currently 24,796 glaciers with a total are-
a of about 2. 624 x 10" km®, covering about 1. 37% of the land area of the surveyed region. The ice volume is
estimated to be about 2. 027 x 10° to 2. 121 x 10* km’. These 24,796 glaciers are dominated by those with sizes
below 1.0 km® (19,983 glaciers, 80.59% of the total number of glaciers) or 1.0 to 10.0 km” (11,962. 40
km®, 45.59% of the total glacial size). The Zhongfeng Glacier is the largest glacier (237.37 km”). The glac-
iers are spatially distributed in nine mountains or plateaus: The Nyainqgentanglula Mountains contain the largest
number of glaciers, followed by the Himalayas and the Gangdese Mountains, which altogether account for
63.33% of the total glacier number in the region. The sizes and ice volumes of the Nyaingentanglula, Himala-
yas and Kunlun Mountains rank among the top three, accounting for 68. 09% of the total size and 73. 44% of
the total ice volume. The average single glacier size in the Kunlun Mountains and Qiangtang plateau is greater
than that in the Nyaingentanglula and the Himalayas. Over 85% of the number or the area of the glaciers is con-
centrated in the 5,000 m to 6,500 m elevation. Analogously, there is an obvious difference of glacial resources

in different drainage basins. On one hand, the Ganges basin is the largest first-level drainage in terms of the

number (47% of total) or size (52% of total) of glaciers. On the other hand, the number (21% of total) and
size (24% of total) of glaciers in the inner basin of the Qinghai-Tibet Plateau are smaller than those of the Gan-
ges, and the average single glacier size in the inner stream is slightly larger than the average of the outflow ba-
sin. In general, the Tibetan glacial resources (in terms of number and size of glacier and ice volume) account
for nearly 85% of the total glacial resources in Tibet and Qinghai, and the average single glacial size is similar
between the glaciers in Tibet and Qinghai.

Key words: remote sensing; glacier inventory; Qinghai-Tibet region

glacier resource; glacier distribution
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Table 1 Image schedules used in the survey of the Qinghai-Tibet region
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Fig.2  Glacial boundaries delineated on remote sensing image
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Fig. 3  Comparison between the ice ridge via automatic extraction and the artificial revision
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Table 2 Statistics of modern glaciers in the Qinghai-Tibet region
Lk s i1 TR vk fitt i BRI TERY km?
B/ /% wBVke® /% VKt it/ km? dit/% TP BOKE RME
Hi 3738 15. 08 3957.92 15. 08 276.19 +0. 31 13.32 1.058 8 87.07 0.004 8
7 3 21 058 84.92 22 280. 33 84.92 1797.94 £46.76 86. 68 1.058 0 237.37 0.005 2
Bt 24 796 100. 00 26 238. 25 100. 00 2 074.13 £47.07 100. 00 1.058 2 237.37 0.004 8
Hilg" 3 803 14. 81 3936.75 14.21 274.77 0. 32 12. 16 1.0352 83.94 0.0103
PE " 21 872 85.19 23 795.41 85.79 1984.70 £61. 21 87. 84 1.087 9 237.46 0.0100
BT 25 675 100. 00 27 732. 16 100. 00 2 259.47 £61.48 100. 00 1.080 1 237.46 0.0100
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Table 3 Statistics of glacier areas in the Qinghai-Tibet region
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0.1~1.0 13 488 54.40 55.37 4 882.71 18. 61 18.27 151.27 £17. 46 7.29 6.48
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it 24 796 100. 00 100. 00 26 238.25 100. 00 100.00 2 074.13 +47.07 100. 00 100. 00
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®4 BEMXERAT 86 km® BIAR k)5 E3TEL
Table 4 Statistics of modern glaciers with area over 86 km’ in the Qinghai-Tibet region
R ZWITEN KEE/km  m@fVkm®  pRfER/km’  PPEEEED FiERE RWmER/m RKIES TEEX
rhd k) B 26. 675 237.37  58.79 +8.58 MRAKEE  BURIREG 5 350.7 VK P
b2 dll| SERERLL 31,116 170.91  37.88 £5.01 g%y FEMAET 3987.4 skl i
(ensru 9| AL 37.454 167.84  36.97 +4.86 VAl FEAIL 2 682.5 vk [LF
eSS Bl 25. 642 166.26  36.50 £4.79 HRKKEA BTG 5 305.3 L [p
il AHEERLL 22. 874 113.34  21.86+2.52 {gVfA! R 3 150.9 a9l [iF:3
WHEEKT B 16. 712 111.88  21.49 x2.46 KRB FUSEeeskil] 5487.3 VK P
=329l Bt 18.291 107.78  20.44 +2.31 ARKKEAE  BUSTREEE 5 360.8 VKR P
B HIEmN & R R 19.569 96.10  17.54 £1.90 iGyfEHY HEE AL 4277.5 iy, Il [iE:3
EiEDEvkI Bl 17. 670 87.07 15.37+1.60 M RKE! SekARNRE  4898.6 T2Vl it
HApK 1| BRI 25.323 86.49  15.23+1.58 WORMi® HEEBUAMAIL  5312.5 AWK P
SEG VKN TR (5 AR A, A =100 km® XILSE RMVKIE PR R &1L, & R

VK B 0D, AT 1.0 ~10.0 km® Z [ Bl oo oA 7 B 1L mg bl g b e vk )1 2 R A
VK e A BT R, oAb 2 G vk ] oy HSE Bl X AR R A vk, TR 237,37 km®, 3X 10
T VKA T, T AR =100 km® pK I A9 ok i i AR AR 7 40k)1 i BURE G 100 km?®, 15
BIFEN /D, AL <100 km® k1A K A% & HL B0 58 ook 4 B 78R o 25 X P9 1AL =100 km?
FERE N 8 Uk AL, B4 T 1 4,

W 4 fros, A X AR ORI 10 400k IR A AR B RIEE, BE4/0T 100 km?,

N, BAVKINE AL =86. 0 km®, BIEIFN 134504 3.2 LIWR(BE) KIS

BB Je vk

km®, (5 X P9 UK ] AT R 5. 13% 5 VK AE R R P X H AL R R B A AR E L ] R
(282.08 +35.61) km’, 5 RykAEEM 13.60% . 1. BCW, B IE, B, XK
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Wy SF AR, = A L RO T LA O
IR (i), 3 L ks Ly e i 208 XV i B
VKPR 2 LA AR & 25, A oK)IDE B3t 1
T A AR R A ()RR B AR AT, DA A 7K 1] 4 v
YA X, LA 500 m Ry fE R, 5 ok )1 F 38 i R
X3 ARl e AR XA, 43 Sl %k vk )1 e . T AR
MyKAE aE SF AT 5 (RS MK 5(a)), &
5000 ~5 500 mifgk X [a] 1) vk Bl T AR R vk
it 8 4 B & oA B 32.48% . 33.29% il
31.67% ; 15 500 ~6 000 mif 44 X 7] 1 vk 1] %4
LT PR UK 6 A N R B 45.09% |
39.06% #136.72% , yK)IBBLE K 1 6 000 ~6
500 m YRR DX ) PO B0 L T AR ORI DK A 5 53 S o
12.06% . 14.64% F1 19.21% , % = 4~ fF # X
LTI AT == QN T A 17 = i o 1| N S =
89.63% . 86.99% F1 87.60% . T W, 75X
5000 ~6 500 mz [A] 2 VKIS AT XL, ik
JILS /) 85% LA I 4K 4 000 m LA 1y HiIX 52

IR WAFF KN K E, 16 500 m LA E i F
Lyt T AR /N, oK T AR B A2, X BN X
Sl UK B80T R 1 0. 25% k)1 TR
SR oK BT ALY 0. 10% o MR A5 Uk I
&, 164500 ~5 000 m (134 X 8], SF- 25 10 AU
K, HF1.38 km>; >6 500 m WX A, S
/N, AR 0.27 km® DL ff T AR A R 41
Gl b &R (R ) Rk I oy A s L, Wl s
(b) iR o B Syl A0 & 75 FE ol Bl 3R 0 A
T R, VKB AR 2 5 LR X 97 L A Dy
WAL L, JE3 v SR AR T L 3T 0L 5 3 oty L
BCliafiu B i, kI EE M2 £ &
PR 2R 240, LU 45 A v b X ) S R R vk
JAFAE R DA B2, PR R o0 S A LA vk I %
H P FIERE . A X LBk e vk 1], HBEFE 4R
R AR T FBAETE A = 1 B K AR 4 45 vk )1 m)
BATR VR R AE A 5 45 v | T A AN A = i I B KA
ARFHRNEE

x5 BREUSERARKIHFHSESHERRIT

Table 5 Statistics of modern glaciers at different altitudes in the Qinghai-Tibet region

N Hlit i, kit BRI
SR FE/m - . ; . . .
ek HH/% TR/ km 5/ % VKA =/ km B/ % SERME/km® KA/ km® d/IME/km
3 500 ~4 000 20 0.08 16. 88 0. 06 1.12 £0.01 0.05 0.844 2 10. 42 0.086 9
4 000 ~4 500 199 0. 80 184.75 0.70 11.02 £0.23 0.53 0.928 4 18.19 0.030 2
4 500 ~5 000 2 312 9.32 3201.34 12.20 244.59 +3. 60 11.79 1.384 7 113. 34 0.005 4
5000 ~5 500 8 053 32.48 8 734. 88 33.29 656.84 +11.25 31.67 1.084 7 170.91 0.004 8
5500 ~6 000 11 180 45.09 10 247.75 39. 06 761.61 £8.53 36.72 0.916 6 87.07 0.005 2
6 000 ~6 500 2 990 12. 06 3 841.34 14. 64 398.53 +23.96 19.21 1.284 7 237.37 0.007 4
>6 500 42 0.17 11. 30 0.04 0.43 +0.03 0.02 0.269 0 3.01 0.016 1
Bt 24 796 100. 00 26 238.25 100.00 2 074.13 £47.07 100. 00 1.058 2 237.37 0.004 8
120 T
(a) s O —
B D
o0 S I
E Wi I
(=) .
= 601 SHENIL
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Fig. 5 Distribution of glacial sizes at different altitudes (a) and elevations of modern glaciers in mountain ranges (b)

in the Qinghai-Tibet region
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Table 6 Statistics of modern glaciers on the Qinghai-Tibetan mountains
s K T A UK At it Hgeuk)l

U MK /% WV SH/% R/’ /% PR ke BRIk’ /M ki’
XL 3 865 15.59 1296.25 4,94 55.85 +3.48 2.69 0.335 4 21.54 0.007 4
R T L 1198 4.83 829. 66 3.16 41.35 £1.94 1.99 0.692 5 15.94 0.011 2
w1 1746 7. 04 1.529.00 5.83  105.25£0.30 5.07 0.875 7 47.89 0. 005 2
A 2 059 8.30 3214.35 12.25  353.67 £24.08 17.05 1.561 1 237.37 0.010 2
AFEWRIL 6364 25.67 8 394. 54 31.99  691.37 £19. 68 33.33 1.319 1 170. 91 0.0103
AR L 1136 4.58 831.29 3.17 46.44 +1. 45 2.24 0.7318 20. 02 0.004 8
b 1468 5.92 2 056. 13 7.84  162.79 £2.63 7.85 1. 400 6 68.75 0.010 3
JEareE Al 1 488 6.00 1 829.41 6.97  139.27 £1.63 6.71 1.229 4 54.15 0.012 4
B 5472 22.07 6 257. 63 23.85  478.15%6.24 23.05 1.143 6 86. 49 0.009 5
it 24 796 100.00  26238.25 100.00 2 074.13 £47.07 100. 00 1.058 2 237.37 0.004 8

ARSI RM KNG (R 6) B, 55
FHE L AN T R Bz 1 kT B Y 7E 5 000 F% LA
T, X2 EEI RV 11 836 45, THAATT
14 652. 17 km®, 4351 by P85 X 0K )1 400k . i ALA
N SRR 47.T4% Fi 55.84% , vKAif = & SR
56.39% . XISt A @y vk 1 i ol 3 865 g%,
HREE Y 15.59% , SR g = A, H VK1 i AR
AR BT 5% , F- ¥ AN, A 0.34
km?, VKB mE BN IR, Bkl
AR S =0, AT AR 18.92% , HA V¥
PR R AT 35 1,56 km® o 95 3 =g B vk )1 45k A i A
AINRETILEE, (RS T 9 s I, 3 X8 A
#r T 6 000 m DL _F p 48 I 10, SR
PKNSE Y HRLA 1. 40 km®, RIS . & DR
W EARAE R =R, H LA B A M BR i 7 vk 9
&, UKINEEE R 1014 km®, FERSE R
LW B o VK ES R uk ra AR e 0 i 3 R Ll R 4 51k
DR Hr Ll . B LU A AR L, A vk UK T
25 km® [k )11, Bk B R R 0. 75 km®
[
3.3 &ERBKINBESSH
WAEXES T 8N —RWH(EKT), 7EN
X FAMRIX o MRIEGETE, A XF P I X 7K
JIECE 533 R 17 225 J5F07 571 %, AH R B9 T FR
F5 17 876.92 km® 1 8 361.33 km*, 43515 vk )1
ST FRAY 68. 13% F1 31. 87 % , AH L fY) vK i 12t
(1358.10 +£22.28) km® #i1 (716.03 = 24.79)
km’, 3055 A% 65. 48% F1 34. 52% ,
BN RER e, KB R Z, AR, KR
IR, Al vk B 47.87% | 52.75%

F152.29% o H YR JE TR XA R P B oK
LK@ QNI AR 7 == A | e i) 1 s )
21.89% . 24.75% H1 28.81% ; vk Il 4% 4 B &
e /D UK B ASE B /0N 1) VT I B, AN vk
161 %, T 4 128.24 km®, vk fif #& (8.67 =
0.03) km', MUKJIFEHEBRE , K ILHEF
B 1,27 km®, Rk HORE R R R A
WX, FEHmAL 1,20 km®, 5 4E 0] 8 B
TR L. 17 km® B30 5 o 35 P B RE VAT b iR 0k 1
R AN, A3k 0. 44 km® oAt i 38 A
F1.17 ~0. 44 km®> Zd],

A it S8 UK N RS S5 9 20 1 (3% 8) 1%,
I B RE ] 37 de ok )1 B AT AR < 0. 1 km® i 22
b, HAWFR AT BN 0.1 ~ 1.0 km® A9 K11 %L
% BRIk E AL 10,0 ~ 100. 0 km?
I b, HAF vk AL 1.0 ~ 10. 0 km® Sy
%5 UKL =100 km® [ 7 250K)1, Hrp 3
JRNIR XA A 4 5%, 3495340 16 B va SRR — 9%
Tk, fEIRAR A 3 4, WOR AR T e A e
BT LGN (%6 4) o T YR FED BE
T 3 AN, AT =50.0 km® Bk 046, H:
H VBT ANA 3 20k TR > 10 km® | BLAK
VKNS /N 16,0 km?, IR ELIK)IIRK, 16
FBULH 15.94 km® 5 #EIA 3 £ AL1=10. 0 km®
Mk, BTk, BN 20.74 km®, BE/R
TRVLIIEA 2 4500 > 50 km® Aok, BRE5BR0K
NI, HE Al 57.38 km?, DLKRBRE Bk, Hoim
BUR 51,76 km® 5 fEWIFIKAGVKI, A5 S >
86 km®, 15 25 1 >50 km®; EPEEW A 3 5
A > 50 km® #UK)I,
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Table 7  Statistics of modern glaciers in different drainage basins of the Qinghai-Tibet region

- K TR UK Hgeuk)l
B/ A% mEV/km® SH/% pkiER/ke® /% FE/km? BORAEkm® B/ME/ km®
) 161 0. 65 128. 24 0. 49 8.67+0.03  0.42 0.796 5 20. 74 0.011 1
Kt 891 3.59  1132.81 4.32 82.39+0.46  3.97 1.271 4 54,15 0.013 0
bh VHATT 468 1.89 269. 18 1.03 13.96 +0.54  0.67 0.575 2 15.94 0.010 2
BRI 2133 8. 60 1762.45 6.72 122.10 +0. 63 5.89 0.826 3 57.38 0.011 2
X i 11870 47.87 13 839.65 52.75 1084.54+22.14 52.29 1.165 9 170.91 0.009 5
E[EE i 1702 6. 86 744. 58 2.84 46.44 +0.38  2.24 0.4375 48.67 0.008 1
/it 17 225 69.47 17 876.92 68.13 1358.10+22.28  65.48 1.037 8 170.91 0.008 1
IR 2143 8. 64 1 866. 30 7.11  118.40 £1.16 5.71 0.870 9 87.07 0.004 8
P . . . .40 £1. ) . . .
i ﬁﬁ% 5428 21. 89 6 495.03 24.75  597.64 +25.95 28.81 1.196 6 237.37 0.005 2
x JAPEG
/it 7571 30. 53 8 361.33 31.87  716.03 +24.79  34.52 1.104 4 237.37 0.004 8
Hit 24796  100. 00 26238.25  100.00 2 074.13 +47.07 100. 00 1.058 2 237.37 0.004 8
#8 FREMEX—RFE K NEDFEESEIT
Table 8 Statistics of glaciers in the first-level drainage basins in the Qinghai-Tibet region
S an? Eiet) KL /T BRI VL
B/ % T/ km? Hoims % T/ km? Bims % T/ km? Bims % A/ km?
<0.1 48 2.67 143 8.72 122 7.03 447 27.76
0.1~1.0 87 27.23 528 204. 04 278 84. 46 1345 458. 30
1.0~10 23 46. 88 201 540.52 65 137. 41 321 773. 66
10 ~100 3 51.47 19 379. 54 3 40. 28 20 502. 74
>100 0 0 0 0 0 0 0 0
Hit 161 128. 24 891 1132.81 468 269. 18 2133 1 762. 46
S an? ERT) ] AR Y i T 968 e S N Bl
Bt/ % i AL/ km? Homs % i B/ km? Homs % i B km? Bt/ % A km?
<0.1 2 544 137. 40 880 38.71 538 28. 66 1773 82. 87
0.1~1.0 6725 2 509. 24 700 216. 02 1187 431.12 2 638 952.30
1.0~10 2 406 6 495. 74 111 293.79 401 1 078. 80 912 2 595. 62
10 ~ 100 192 4245.19 11 196. 06 17 327.71 101 2 240.95
>100 3 452.09 0 0 0 0 4 623.29
Hit 11 870 13 839. 66 1702 744. 58 2143 1 866. 30 5428 6 495. 03
3.4 RITHEHKIBESSHH (24.90 +0.87) km®, JEPGREEE ]I/ NW UK K

ARPEHE LR (FR9), VU7 (X)) ¥ X SEsRuk) N &, AR H X S 35 R oK,
AUk A, BTHE AR HmEm X K E 2408 142 km®; HORON E#B#IX, 1,28 km’;
TN X, M X UK A 50% L F, RrEERE S AR AN, AU 0. 62 km?

BT b X vk e %, 5 964 %, vk)INTH] TS N P VKON AR XS 820, e R vk & &
Bk 5 274.38 km®, yKfifi ity (479.30 +21.80) B /A MG I ( SUFRHET 75 W6 ) 15 3l 14 559 25 iy vk
km? , (K1 R W /N AR X 5 640.47 1), TR 87.07 km® ., FEE B A UK E B A
km® 5 HCRH HIEW, sK)NBCE N 4 135 4%, vkl (e, A, ddb. SR MmEE S S EIaM,
A 3 855.64 km®, vKfif & (287.54 +3.24) Hnigpg ok 180 2 239 %%, vkJIEFL 2 628. 83
km®, WA M XA BRI KA B BIBEA km®, UKEEE(183.34 £0.13) km®, 230 K
754 Z5uKk)1, vk RN 466. 53 km®, UKAEEE A IR 59. 88% | 66.42% F11 66.38% 5 HiUK L T
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Table 9 Statistics of modern glaciers in the districts of the Qinghai-Tibet region
K LIk e SINTEA UK fitiE Hgeuk)l
o/ HW/%  mRVEe® /% kbR ke’ /% PR ke R/ km® /M

TN 94 0.38 108. 03 0.41 7.96 £0. 04 0.38 1.149 2 20. 738 0.0111
AL 315 1.27 90. 88 0.35 3.12 +£0. 30 0.15 0.288 5 2.978 0.009 2

#H RN 6 0.02 0.71 0 0.02 0 0.1185 0.211 0.049 2

NG il 2 239 9.03 2 628. 83 10. 02 183.34 +0. 13 8. 84 1.174 1 54. 150 0.004 8
A 1084 4.37 1129.47 4.30 81.76 +0.71 3.94 1.041 9 87.073 0.010 2
/N 3738 15.07 3957.92 15. 08 276.19 +0. 31 13.32 1.058 8 87.073 0.004 8
FiTHLHLIX. 5 964 24.05 5274.38 20. 10 479.30 +21. 80 23.11 0.884 4 237.374 0.005 2
B#S 1 896 7.65 2420.71 9.23 240. 06 +13.04 11.57 1.276 7 170.912 0.011 2
PLEE 754 3.04 466. 53 1.78 24.90 +£0. 87 1.20 0.618 7 27.413 0.010 2

7 OE 3979 16. 05 5 640.47 21.50 423.26 +5. 56 20. 41 1.417 6 167. 841 0.014 5

W AR 2 587 10. 43 2 698. 95 10.29 203.63 +£2.93 9.82 1.043 3 65.742 0.0103
B3] 4135 16. 68 3 855.64 14. 69 287.54 +£3.24 13. 86 0.932 4 73. 157 0.007 4
IIFGHLIX. 1743 7.03 1.923.65 7.33 139.26 +1.07 6.71 1.103 6 86. 492 0.009 5
/N 21 058 84.92 22 280.33 84.92 1797.94 +46.76  86.68 1.058 0 237.374 0.005 2
Bt 24 796 100.00 26 238.25 100.00 2 074.13 £47.07  100. 00 1.058 2 237.374 0.004 8

I, vk e 1 084 4%, vK)IE AR 1 129.47
km?, VKAEHE(81.76 +0.71) km®, 4331 5 75 i vk
N MR 29. 0% . 28.54% F129. 60% ; 1§ 7 M vk
NIFE /N, AU 6 /b k), B LAY
0.71 km® o g PSS UK S E AR L VPN
T B K, b L 17km?; SRIE MR Z, K
115 km?; i pg JN A9 25 i B A /D, Xk 0. 12
km? A K VTR T ) & R T A R VK
X, VKRS F 5 V03 AR i B
S, TGRSR A F b L ik b i k1 3 F i X 4
A AL TR & R A B 2

4%

Te

(1) % 2014 4EJi8, 55 XA T A7 =0. 000 2
km® BIVKJ1] 24 796 4%, MATHFRZY 2. 624 x 10* km®,
2y 5 L X S AR 1. 37 %, vk )1 ity 2. 027
~2.121 x 10° km® , F 435 P A )1 | 450 A 1
UL 84.92% | 84.92% , VKf#HEZ ki 86.68% , Fk
ARSI 5 5 XA BRAR K B o

(2) 75 Mo X vk )1 B LA AR < 1.0 km® (7K
N, 2y duk)i a1 80.59% 5 A LA F
1.0 ~10.0 km® Bk Il R 3, o vk )1 5 i 2
45.59% ; HRMAUN 10 ~ 100 km® fuk )1, B
Fefh 30.43% , frJE45 = AR > 100.0 km® [y
VKNI 7 F%, e R e R B v 0 vk ) T R
237.37 km®, A AifE RS IR R

(3) T i X 9 Jag Ll & (e i) B vk 43 A
14K 5 000 ~ 6 500 m Z [a] j& vk )| 4 v &k & X,
A UK FLE) 85% DA b B il s
Whil 2 BEILRAE T 11 836 k)i, MRS
14 652.17 km®, pKfif i (1 169.52 £25.92) km’,
35 A7 vk N AR R B B RS 47.74% . 55.84% Fil
56.39% o VKNECE . TH AR RN VKA 5 e /D 1 &R 2
BEPT LR 3% 1L, 3 o) o 9 A X KO B L T AR
UK B AH NS B 9. 41% | 6.33% F1 4.23% .
vk m A ok, k1,56 km® s X
WK NEE RN, AU 0. 34 km?

(4) F U XM X ok B A AR 2 T
WX, A2 oK) S TR 68. 13% F131.87% .
PRI AL DX VKO o3 A B i B 22 . T RRVRN DK A £
BRI —Gm sl HUORH B0 RN X, X
ASDRIRA VKON B AR VKA S ) R A X
VKN B 69.76% . 77.50% F181. 10% . E[ 37
BURKN R b . AU /N — sk, A
VKN 161 2%, TE AN 128.24 km®, K YT k)15
PR K, R 1,27 km®, EVEE T30k )1 3
R /N, 0. 44 km?®,

(5) UKNAEPERERY 7 A HU DX (7)) A 5 A4
M 43R, PR B AR H g I b X vk
IR AT AR R 2, M IX A 50% LA, H
VKNSR AU L X B K, Hk & B AR IX
A8 1 B N 07 B 0Kk R B, AU 0012
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A study on comprehensive evaluation of mine based on remote sensing surveying

Wang Hao', Wang Jie', Li Hao®, Li Dan’, Liu Xue’,Song Yiwei*’
(1.China Aero Geophysical Survey and Remote Sensing Center for Land and Resource, Beijing 100083, China; 2. China University of Geosciences (Beijing), Beijing
100083, China; 3. No.12 Gold Geological Party of CAPF, Chengdu 611732, Sichuan, China)

Abstract: This paper uses the fuzzy analytic hierarchy process to construct the evaluation model of regional development and environmental pressure and
multiphase remote sensing image, combined with social and economic statistical data, a copper and nickel mines in Xinjiang was carried out by dynamic evaluation.
In this paper, regional development and environmental pressure are selected as the two main evaluation factors, and the evaluation criteria of sub-factors are used to
determine the rating criteria of each sub-factor. The evaluation results show that: 1) the evaluation score of the mine is decreasing continuously, and the damage effect of
mine development still dominates the evaluation result. 2) the economic benefits of the mine development are closely related to regional development and environmental
pressure, and the growth of mining benefits will promote regional development; When the mining market is depressed, the company has no time to take into account the
development of the region, which will further pressure the environment and seek profits.

Key words: Remote sensing survey; Mine; Fuzzy analytic hierarchy process; Overall merit
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Effectiveness Analysis on Mine Environment Rehabilitation in Shigatse of Tibet
WANG Haiging »

CHEN Ling

(China Aero Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China)

Abstract ; Shigatse of Tibet is a typical fragile area of ecological environment. Aimed at the mine environment rehabilitation for

some mines after closing pit, the technical method combining remote sensing with GIS was mainly

adopted. Taking the rehabil-

itation area as the research object, the effect of the restoration and treatment of the mine environment was analyzed through the

contrast of different periods of remote sensing images. It was found that a good effect was generally obtained in the mine envi-

ronment rehabilitation. However, in individual areas, mine environment rehabilitation damaged more grassland, and it would

take quite a long time to recover grassland in Tibet under its special natural conditions. Therefore, the methods of land levelling

should be carefully chosen to carry out the mine environment rehabilitation, especially in ecological fragile areas such as Shigat-

se. It was suggested that planting irrigation work should be put forward after land levelling, so as to recover the grassland as

soon as possible, and to achieve the purpose of mine environment rehabilitation.

Key words: Shigatse, Mine environment rehabilitation, Land levelling, Grassland, Remote sensing
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Study on Chemical Composition of Tailings in Typical

Mines

Taking a Copper Nickel Tailings Reservoir

in Xinjiang as An Example

Wang Hao',Li Hao’,Song Yiwei*’,Wang Haiqing',Liu Xue’
(1.China Aero Geophysical Survey and Remote Sensing Center for Land and Resource,Beijing,100083,China;
2.China University of Geosciences,Beijing,100083,China;3.No.12 Gold Geological Party of CAPF,
Chengdu,Sichuan,611732,China)

Abstract:Tailings as a certain scale of economic and technological conditions formed and can be exploited in the fu-
ture, research on the distribution of chemical components of tailings resources reuse in the future is of great significance.
This paper selects Xinjiang copper-nickel tailing as the research object, according to the physical characteristics, away
from the discharge distance and vertical direction at different depths were sampled, and X fluorescence detection of tail-
ing samples. The analysis of chemical content of tailings showed that the tailings has a variety of recycling value, and the
chemical components in time and space distribution of the existence of a certain degree of regularity.

Keywords:Tailings;Chemical content;Statistical analysis
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1 20510156.97 3122910.82 20510162.64 3122921.97 1.31 2.48 I 2.80
2 20561614.50 3114282.68 20561603.85 3114259.33 1.19 -1.10 kg 1.62
3 20572497.33 3156447.84 20572476.97 3156461.79 1.42 -0.36 I3 1.47
4 20519490.42 3166596.23 20519497.37 3166641.54 -0.90 -3.86 I3 3.96
5 20568365.32 3135004.37 20568348.33 3135001.58 2.37 0.51 P 2.43
6 20548966.39 3161734.16 20548984.10 3161749.25 -1.78 -5.25 % 5.55
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Application of the Resource No.1 02C Satellite in Development and
Monitoring of Key Mining Areas in Jiangxi Province

Wang Jie, Li Qian, Li Li, Liu Xiaoyang

(China Land Resources Aviation Geophysical Prospecting Center, Beijing 100083)

Abstract: By using the Resource No.1 02C satellite data of year 2012 and based on the orthorectification, geometry
refinement, registration, fusion and band operations, this paper, the Guangfeng copper mine in Qianshan County, Jiangxi
Province, is selected as the working area, uses the PS software uniform mosaic which contains the REEBOTOO remote
sensing data conversion middleware to obtain the simulation of true color orthophoto map. At the same time, the author
extracted the remote sensing information reflecting the development status of the mining area by means of human—computer
interaction interpretation and field survey to compiler the maps of the 1: 50000 mine development status monitoring results.
It can intuitively and objectively reflect the status of mine development in the study area and provide decision—making
basis for the sustainable development and utilization of mine resources, maintaining the mining order and comprehensively
improving the mine environment.

Keywords: Resource No. 1 02C satellite; Image processing; Mine monitoring; Jiangxi Province

2018 £% 14

293





