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MO PAU

C6 rat nhiéu goéi Python dé phan tich khéng gian dia ly, ching han
nhu geopandas dé phan tich dit lidu vecto va xarray dé phén tich dir liéu raster. Tuy
nhién, mot s6 goi Python cung cip GUI tuong tac dé tai dir liéu khong gian dija 1y
trong méi trudng Jupyter. Co thé mat nhiéu dong dé viét ma dé tai va hién thi di liéu
khong gian dja 1y v6i cac dinh dang tép khac nhau trén mot ban db tuwong tac, day co
thé 1a mot nhiém vu kho khin ddi véi ngudi dung méi 1lam quen véi ki ning viét ma
han ché. Ngoai ra con c6 mot s6 goi Python dang chu ¥ dé truc quan hoa dir liéu
khong gian dia 1y trong méi trudng Jupyter, chang han nhu plotly va kepler.gl. Tuy
nhién, cdt truyén duoc thiét ké dé hién thi dir liéu tinh, thiéu giao tiép hai chiéu gitra
front-end va backend. Kepler.gl cung cap chirc ning 3D doc dao dé hién thi tap dir
liu khong gian dia Iy quy mé 16n, nhung né thiéu cac cong cu dé thyc hién phan tich
khong gian dia 1y, chang han nhu phan tich thiiy vin va phan tich dir liéu LiDAR.
Nguoc lai, leafmap cung cip nhiéu chitc ning thuan tién dé tai va hién thi tryc quan
cac tap dir lidu khong gian dia 1y chi véi mot dong ma. Nguoi ding ciing c¢6 thé st
dung GUI tuong tac dé tai tap di liéu khong gian dia Iy ma khong can ma héa. Ban
d6 14 danh cho bat ky ai mudn phan tich va truc quan héa dir liéu khong gian dia 1y
mot cach tuong tac trong moi trueong Jupyter. N6 dac biét thich hgp cho nguoi dung
mai 1am quen véi K ning 1ap trinh han ché.


https://github.com/geopandas/geopandas
https://github.com/pydata/xarray
https://github.com/plotly/plotly.py
https://docs.kepler.gl/docs/keplergl-jupyter

Chuong 1
Gidi thi¢u géi Python dé phan tich khong gian dia 1y va 1ap ban d6 twong tac
1.1 Leafmap

Leafmap 1a mot goi Python dé 1ap ban d6 twong tac va phan tich khong gian
dia 1y voi mé hoa tdi thiéu trong méi trudng Jupyter. Pay 13 mot dy 4n phu cia goi
Python ban db dia 1y, duoc thiét ké dic biét dé hoat dong véi Google Earth Engine
(GEE). Tuy nhién, khong phai tit ca moi ngudi trong cong dong khong gian dia 1y
déu c6 quyén truy cap vao nén tang dién toan dam may GEE. Ban db 14 duoc thiét ké
dé lap day khoang trong nay cho nhirng nguoi khong sir dung GEE. Day 1a mét goi
Python mi ngudn mé va mién phi cho phép ngudi ding phan tich va tryc quan héa
dit liéu khong gian dia 1y v6i ma hoa tbi thiéu trong méi trudng Jupyter, chang han
nhu Google Colab, Jupyter Notebook va JupyterLab. Leafmap dugc xay dung dya
trén mot s6 goi ma ngudn mo, chang han nhu folium va ipyleaflet (dé tao ban d6
tuong tac), WhiteboxTools va whiteboxgui (dé phan tich dit liéu khong gian dia 1y)
va ipywidgets (dé thiét ké giao dién ngudi dung do hoa tuong tac [GUI]). Leafmap
c6 mdt b cong cu vai cac cong cu tuong tac khac nhau cho phép nguoi dung tai dir
liéu vecto va raster 1én ban d6 ma khong can ma hoa. Ngoai ra, ngudi ding co thé sir
dung chuong trinh phu trg phan tich manh mé (tic 13 WhiteboxTools) dé thuc hién
phan tich khong gian dia 1y truc tiép trong giao dién nguoi dung ban dd 14 ma khong
can viét mot dong ma. Thu vién WhiteboxTools hién chia 468 cong cu dé phén tich
khong gian dia 1y nang cao, chang han nhu Phén tich GIS, Phén tich Dia mao, Phan
tich Thay vin, Phan tich Dir liéu LiDAR, Phan tich Toan hoc va Théng ké va Phan
tich Mang Dong.

C6 rat nhiéu goi Python dé phan tich khong gian dia 1y, chang han nhu
geopandas dé phan tich dit liéu vecto va xarray dé phan tich dit liéu raster. Tuy nhién,
mot s6 gbi Python cung cip GUI twong tac dé tai dir liéu khong gian dia Iy trong moi
truong Jupyter. C6 thé mat nhiéu dong ma dé tai va hién thi dit liéu khong gian dia 1y
Vvé6i nhiéu dinh dang tép khac nhau trén mot ban do tuong tac, day c6 thé 1a mot nhiém
vu kho khin d6i voi ngudi ding méi lam quen véi k§ nang viét ma han ché. Ngoai
ra con c6 mot s6 gobi Python dang chu y dé truc quan hoa dir liéu khong gian dia ly
trong méi truong Jupyter, chang han nhu plotly va kepler.gl. Tuy nhién, van dé duoc
thiét ké dé hién thi dir liéu tinh, thiéu giao tiép hai chiéu giita front-end va backend.
Kepler.gl cung cap chire ning 3D doc ddo dé hién thi tap dit liéu khong gian dia ly
quy mé 16n, nhung né thiéu cac cong cu dé thyc hién phan tich khong gian dia 1y,
chang han nhu phan tich thiy van va phan tich dir liéu LiDAR. Nguoc lai, leafmap
cung cap nhiéu chtrc ning thuan tién dé tai va hién thi truc quan bo dit liéu khong
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gian dia 1y chi v6i mot dong ma. Ngudi dung ciing ¢ thé s dung GUI tuong tac dé
tai tap dit liéu khong gian dia 1y ma khong can ma héa. Ban d 14 danh cho bat ky ai
muén phan tich va tryc quan hoa dir liéu khong gian dia Iy mot cach tuong tac trong
moi truong Jupyter. N6 dac biét thich hop cho nguoi dung méi lam quen véi Ky nang
lap trinh han ché. Céc 1ap trinh vién nang cao ciing ¢ thé tim thay ban d6 14 mot cong
cu hiru ich dé phan tich dir liéu khong gian dia 1y va xdy dung cac ung dung web
tuong tac.

1.2 Cac tinh néng cia leafmap

Duéi day 1a danh sach mot phan cac tinh ning c6 sén cho géi leafmap:

- Tao mét ban d6 twong tac chi véi mot dong ma.

- Chon tir nhiéu ban d6 co so khac nhau mét cach tuwong tac ma khong can

ma hoa.

- Thém XYZ, WMS va céc dich vu xép hinh vecto vao ban do.

- Chuyén d6i CSV thanh diém va hién thi diém duéi dang mot cum diém

danh dau,

- Thém dit liéu vecto cuc bo (vi du: shapefile, GeoJSON, KML) vao ban d6

ma khong can mi hoa.

- Thém dit liéu raster cuc bo (vi du: GeoTIFF) vao ban d¢6 ma khong can ma

hoa.

- Thém GeoTIFF dugc tdi wu héa trén dam may (COG) va Danh muyc tai san

theo thoi gian (STAC) véo ban do.

- Thém dit liéu OpenStreetMap vao ban d6 bang mot dong ma.

- Thém GeoPandas GeoDataFrame vao ban d6 bang mot dong ma.

- Thém mdt I6p diém véi cac thudce tinh bat 1én vao ban do.

- Thém dit ligu tir co s& dit liéu PostGIS vao ban do.

- Thém truyén thuyét va thanh mau tiry chinh vao ban db.

- Thuc hién phan tich khong gian dia 1y bang cach sir dung WhiteboxTools

va whiteboxgui.

- Tao ban db bang chia nho va ban db duoc lién két.

- Xuat ban ban d6 tuong tac v6i mot dong ma.

- Tai xubng va hién thi dir liéu OpenStreetMap véi mot dong ma.

Leafmap c6 ba phu tro v& d thi, bao gom folium, ipyleaflet va here-map-
widget-for-jupyter. Mot ban do tuwong tac dugc tao bang cach sir dung mét trong céc
phu tro vé& d6 thi ¢6 thé dugc hién thi trong méi truong Jupyter, chang han nhu Google
Colab, Jupyter Notebook va JupyterLab. Theo mac dinh, leafmap trong Jupyter

Notebook va JupyterLab sé& st dung phu tro vé so d6 ipyleaflet, trong khi nhap so d6
14 trong Google Colab s& st dung phu tro v& so d6 14. Luu ¥ rang Google Colab chua
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hd tro cac tién ich con tuy chinh, chang han nhu ipyleaflet va tién ich ban do (ngudn).
Do d6, cac ban do twong tac dugc tao bang cach sir dung phu tro tién ich ipyleaflet
va heremap s& khong hién thi trong Google Colab, mic di mi c6 thé chay thanh cong
ma khong c6 bat ky 13i nao.

Ba phan phu trg backend khong cung cip chirc ning nhu nhau. Phan phu tro
vé do thi ipyleaflet cung cip chirc nang twong tic phong phi nhét, bao gdm bo cong
cu tiy chinh dé tai, phan tich va truc quan hoéa dit liéu khong gian dia Iy mét cach
tuong tac ma khong can ma hoa. Vi dy: ngudi ding co thé thém dir liéu vecto (vi du:
GeoJSON, Shapefile, KML, GeoDataFrame) va dit liéu raster (vi du: GeoTIFF,
Cloud Optimized GeoTIFF [COG]) vao ban do bang mot vai ca nhip chudt (xem
Hinh 1). Nguoi dung ciing c6 thé thuc hién phan tich khong gian dia Iy bang cach st
dung WhiteboxTools GUI véi 468 cong cu Xt Iy dia 1y truc tiép trong giao dién ban
d6 (xem Hinh 2). Chirc ning twong tac khac (vi du: ban do bang chia nho, ban do
duogc lién két, thanh truot thoi gian, trinh kiém tra chudi thoi gian) cling c6 thé hitu
ich dé hién thi dir liéu khong gian dia 1y. Goéi ipyleaflet dugc xdy dung dua trén
ipywidgets va cho phép giao tiép hai chiéu giira front-end va backend cho phép sir
dung ban d6 dé niam bit thong tin diu vao cua ngudi dung (ngudn). Nguoc lai, folium
¢6 chirc nang twong tac twong doi han ché. N6 chi dung dé hién thi dit liéu tinh. Phan
phu tro V& so d6 trén 14 cay dugc bao gom trong goi nay dé hd tro viéc sir dung ban
d6 14 trong Google Colab. Luu y rang bo cong cu tity chinh va chitc ning twong tac
no6i trén khong co san cho chuong trinh phu trg vé d6 thi 14. So véi ipyleaflet va
folium, chuong trinh phu trg v& biéu db tién ich con ban do cung cap mot sé chirc
nang 3D doc ddo dé truc quan hoa dit liéu khong gian dia 1y. Can c6 khoa API tir
Cong nha phat trién tai day dé str dung ban dd nay.
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Hinh 1. Giao dién nguoi dung leafmap duogc xay dung dua trén ipyleaflet va
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Hinh 2. Giao dién ngudi ding do hoa ciia WhiteboxTools dugc tich hop vao

leafmap

1.3 Mo6-dun leafmap

Chtc nang chinh cta goi leafmap Python dugc t6 chirc thanh chin moé-dun nhu

duoc hién thi trong bang bén dudi.

M6 dun

basemaps

colormaps

common

foliumap

heremap

leafmap

legends
osm

toolbar

Mo ta

ban d6 nén: Mot tap hop cac 16p xép XYZ va WMS duoc st
dung 1am ban dd co so

ban d6 mau: Cac ban d6 mau va bang mau thudng dugc sir dung
de hién thi dit li¢u khong gian dia ly

Céc chirc nang pho bién dang dugc sir dung bai nhiéu phan mém
phu tro V& d6 thi dé xir 1y dit liéu khong gian dia 1y

foliumap Mot chuong trinh phu trg dugc xay dung dua trén goi
folium Python

heremap Mot chuong trinh phu trg dugc xay dung dya trén here-
map-widget-for-jupyter

Chuong trinh phu trg v& dd thi mic dinh dugc xay dung dua
trén goi ipyleaflet Python

tich hop cho tap dir li¢u khong gian dia ly thuong dugc su dung
Céc chitrc ning dé giai nén va tai xudng dir liéu OpenStreetMap
Mot bo cong cu tuy chinh véi cac cong cu tuong tac duge xay
dung dua trén ipywidgets va ipyleaflet

Khai chay Jupyter notebook
1 conda activate env_name



2 jupyter notebook

Str dung ipyleaflet

import leafmap

m = leafmap.Map(center=(40, -100), zoom=4)
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Str dung folium

import leafmap.foliumap as leafmap
m = leafmap.Map(center=(40, -100), zoom=4)
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Sau d6, xuat khoa API sang bién méi truong HEREMAPS_API_KEY bang cu
phap:
export HEREMAPS_API_KEY=YOUR-ACTUAL-API-KEY
1.4. Tao mot ban dd twong tac
import 0s
import leafmap.heremap as leafmap
os.environ["HEREMAPS_API_KEY"] = "YOUR_HEREMAPS_API_KEY"

api_key = os.environ.get("HEREMAPS _API_KEY") # read api_key from
environment variable.

m = leafmap.Map(api_key=api_key, center=(40, -100), zoom=4)

m
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Chwong 2. Cai dat va sir dung leafmap phan tich dir li¢u dia khong gian

2.1 Cai dat leafmap
In [1]:
import os
import subprocess
In [2]:
try:
import leafmap
except ImportError:
print(‘Installing leafmap ...")
subprocess.check_call(["python”, '-m’, 'pip’, 'install’, 'leafmap'])
2.2 Str dung ipyleaflet plotting backend
In [3]:
import leafmap.foliumap as leafmap
Str dung folium plotting backend
In [4]:
import leafmap
Tao ban db tuong tac
In [5]:
m = leafmap.Map(center=(40, -100), zoom=4)
m
Out[5]:
Tty chinh chiéu cao ban d6
In [6]:
m = leafmap.Map(height="400px", width="800px")
m

Out[6]:
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2.3 Pat kha ning hién thj diéu khién
In[7]:

m = leafmap.Map(draw_control=False, measure_control=False,
fullscreen_control=False, attribution_control=True)

m
Out[7]:

2.4 Thay d6i ban do nén

In [8]:

m = leafmap.Map()

m.add_basemap("Esri.NatGeoWorldMap™")

m

Out[8]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.5 Thém lép XYZ tile layer

In [9]:

m = leafmap.Map()

m.add_tile_layer(url="https://mt1.google.com/vt/lyrs=y&x={x}&y={y}&z={z}",
name="Google Satellite", attribution="Google")

m

Out[9]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.6 Thém 16p xép WMS

In [10]:

m = leafmap.Map()

naip_url =
‘https://services.nationalmap.gov/arcgis/services/fUSGSNAIPImagery/ImageServer/
WMSServer?'
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m.add_wms_layer(url=naip_url, layers='0’, name="NAIP Imagery’,
format="image/png’, shown=True)

m

Out[10]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.7 Thém lép COG layer

In[11]:

m = leafmap.Map()

url = 'https://opendata.digitalglobe.com/events/california-fire-2020/pre-event/2018-
02-16/pine-gulch-fire20/1030010076004E00.tif'

m.add_cog_layer(url, name="Fire (pre-event)")
m

Out[11]:

2.8 Thém 16p STAC

In [12]:

m = leafmap.Map()

url = ‘https://canada-spot-
ortho.s3.amazonaws.com/canada_spot_orthoimages/canada_spot5_orthoimages/S5_
2007/S5 11055 6057 20070622/S5 11055 6057 20070622.json'

m.add_stac_layer(url, bands=['B3', 'B2', 'B1'], name="False color")
m

Out[12]:

2.9 Thém ghi chu

In [13]:

m = leafmap.Map()

url =
"https://www.mrlc.gov/geoserver/mrlc_display/NLCD_2016_Land_Cover_L48/wm
s?"
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m.add_wms_layer(url, layers="NLCD_2016_Land_Cover_L48", name="NLCD
2016 CONUS Land Cover",format="image/png", transparent=True)

m.add_legend(builtin_legend='"NLCD')

m

Out[13]:

2.10 Thém thanh mau

In [14]:

m = leafmap.Map()

m.add_basemap('USGS 3DEP Elevation')

colors = ['006633', 'ESFFCC', '662A00', 'D8D8D8', 'F5F5F5]
vmin =0

vmax = 4000

m.add_colorbar(colors=colors, vmin=vmin, vmax=vmax)
m

Out[14]:

2.11 Add GeoJSON

In [15]:

m = leafmap.Map(center=[0, 0], zoom=2)

in_geojson =
‘https://raw.githubusercontent.com/giswqs/leafmap/master/examples/data/cable-
geo.geojson’

m.add_geojson(in_geojson, layer_name="Cable lines")
m

Out[15]:

Add GeoJSON

In [15]:

m = leafmap.Map(center=[0, 0], zoom=2)
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in_geojson =
‘https://raw.githubusercontent.com/giswqs/leafmap/master/examples/data/cable-
geo.geojson’

m.add_geojson(in_geojson, layer _name="Cable lines")

m

Out[15]:

Make this Notebook Trusted to load map: File -> Trust Notebook
In [16]:

# Add a GeoJSON with random filled color to the map.

m = leafmap.Map(center=[0, 0], zoom=2)

url -
"https://raw.githubusercontent.com/giswqs/leafmap/master/examples/data/countries.
geojson”

m.add_geojson(url, layer_name="Countries", fill colors=['red’, 'yellow', 'green’,
‘orange’])

m
Out[16]:

Make this Notebook Trusted to load map: File -> Trust Notebook
In[17]:

# Use custom style and hover_style functions.

m = leafmap.Map(center=[0, 0], zoom=2)

url =
"https://raw.githubusercontent.com/giswqs/leafmap/master/examples/data/countries.
geojson”

style = {
"stroke": True,
"color": "#0000ff",
"weight": 2,
"opacity": 1,
14



"fill": True,
"fillColor": "#0000ff",
"fillOpacity": 0.1,
b
hover_style = {"fillOpacity": 0.7}
m.add_geojson(url, layer_name="Countries", style=style, hover_style=hover_style)
m
Out[17]:
Make this Notebook Trusted to load map: File -> Trust Notebook
2.12 Add shapefile
In [18]:
m = leafmap.Map(center=[0, 0], zoom=2)

in_shp =
‘https://github.com/giswqgs/leafmap/raw/master/examples/data/countries.zip'

m.add_shp(in_shp, layer_name="Countries")
m
Out[18]:
Make this Notebook Trusted to load map: File -> Trust Notebook
2.13 Add KML
In [19]:
try:
import geopandas
except ImportError:
print(‘Installing geopandas ...")
subprocess.check_call(["python”, -m’, 'pip’, 'install’, 'geopandas'])
In [20]:

m = leafmap.Map()
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in_kml =
‘https://raw.githubusercontent.com/giswqs/leafmap/master/examples/data/us-
states.kml’

m.add_kml(in_kml,layer_name="US States KML")

m

Out[20]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.14 Thém GeoDataFrame

In [21]:

import geopandas as gpd

m = leafmap.Map()

gdf —
gpd.read_file("https://github.com/giswqs/leafmap/raw/master/examples/data/cable-
geo.geojson'™)

m.add_gdf(gdf, layer_name="Cable lines")

m

Out[21]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.15 Tao ban d6 nhiét

In [22]:

m = leafmap.Map()

in_csv =
"https://raw.githubusercontent.com/giswqs/leafmap/master/examples/data/world_cit
ies.csv"

m.add_heatmap(in_csv, latitude="latitude", longitude="longitude’,
value="pop_max", name="Heat map", radius=20)

In [23]:
colors = ['blue’, 'lime’, 'red']
vmin =0
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vmax = 10000

m.add_colorbar(colors=colors, vmin=vmin, vmax=vmax)
m.add_title("World Population Heat Map", font_size="20px", align="center")
m

Out[23]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.16 Luu bin dd vao HTML

In [24]:

m = leafmap.Map()

m.add_basemap("Esri.NatGeoWorldMap™")

m

Out[24]:

Make this Notebook Trusted to load map: File -> Trust Notebook
In [25]:

m.to_html("mymap.html")

2.17 Thém hinh anh v¢ tinh

In [26]:

# os.environ["PLANET_API_KEY"] = "12345"

In [27]:

m = leafmap.Map()

m.add_planet_by month(year=2020, month==8)
m.add_planet_by quarter(year=2019, quarter=2)

m

Out[27]:

Make this Notebook Trusted to load map: File -> Trust Notebook
2.18 Thém dir li€éu OpenStreetMap

Add OSM data of place(s) by name or ID to the map.
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In [28]:

m = leafmap.Map(toolbar_control=False, layers_control=True)
m.add_osm_from_geocode("New York City", layer name='NYC')

m

Out[28]:

Make this Notebook Trusted to load map: File -> Trust Notebook
Add OSM entities within boundaries of geocodable place(s) to the map.
In [29]:

m = leafmap.Map(toolbar_control=False, layers_control=True)
place = "Bunker Hill, Los Angeles, California™

tags = {"building™: True}

m.add_osm_from_place(place, tags, layer _name="Los Angeles, CA")
m

2021-12-29 01:27:11 Configured OSMnx 1.1.2

2021-12-29 01:27:11 HTTP response caching is on

2021-12-29 01:27:11 Pausing 1 seconds before making HTTP GET request

2021-12-29 01:27:12 Get
https://nominatim.openstreetmap.org/search?format=json&polygon_geojson=1&de
dupe=0&Iimit=50&q=Bunker+Hill%2C+Los+Angeles%2C+California with
timeout=180

2021-12-29 01:27:12 Resolved nominatim.openstreetmap.org to 140.211.167.100
2021-12-29 01:27:12 Downloaded 1.2kB from nominatim.openstreetmap.org

2021-12-29 01:27:12 Saved response to cache file
"cache/8d8366ad6b96fa854a9d6d038c022b8bdcdb6fe6.json™

2021-12-29 01:27:12 Created GeoDataFrame with 1 rows from 1 queries
2021-12-29 01:27:12 Constructed place geometry polygon(s) to query API

2021-12-29 01:27:12 Projected GeoDataFrame to +proj=utm +zone=11
+ellps=WGS84 +datum=WGS84 +units=m +no_defs +type=crs
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2021-12-29 01:27:12 Projected GeoDataFrame to epsg:4326

2021-12-29 01:27:12 Requesting data within polygon from API in 1 request(s)
2021-12-29 01:27:12 Resolved overpass-api.de to 178.63.48.217

2021-12-29 01:27:13 Pausing 0 seconds before making HTTP POST request

2021-12-29 01:27:13 Post https://overpass-
api.de/api/interpreter?data=%5Bout%3Ajson%5D%5Btimeout%3A180%5D%3B%
28%28n0de%5B%27building%27%5D%28poly%3A%2734.056122+-
118.256052+34.055025+-118.254350+34.050990+-118.248100+34.053625+-
118.245628+34.058656+-118.253434+34.057132+-118.255014+34.056122+-
118.256052%27%29%3B%28. %3B%3E%3B%29%3B%29%3B%28way%5B%?2
7building%27%5D%28poly%3A%2734.056122+-118.256052+34.055025+-
118.254350+34.050990+-118.248100+34.053625+-118.245628+34.058656+-
118.253434+34.057132+-118.255014+34.056122+-

118.256052%27%29%3B%28. %3B%3E%3B%29%3B%29%3B%28relation%5B
%27building%27%5D%28poly%3A%2734.056122+-118.256052+34.055025+-
118.254350+34.050990+-118.248100+34.053625+-118.245628+34.058656+-
118.253434+34.057132+-118.255014+34.056122+-

118.256052%27%29%3B%28. %3B%3E%3B%29%3B%29%3B%29%3Bout%3B
with timeout=180

2021-12-29 01:27:13 Resolved overpass-api.de to 178.63.48.217
2021-12-29 01:27:18 Downloaded 165.2kB from overpass-api.de

2021-12-29 01:27:18 Saved response to cache file
""cache/95fea0c13cd89a78chaab2ae4b13a8c9ebd9eb21.json”

2021-12-29 01:27:18 Got all geometries data within polygon from API in 1 request(s)
2021-12-29 01:27:18 Converting 1436 elements in JSON responses to geometries
2021-12-29 01:27:18 77 geometries created in the dict

2021-12-29 01:27:18 13 untagged geometries removed

2021-12-29 01:27:18 Created r-tree spatial index for 64 geometries

2021-12-29 01:27:18 Identified 64 geometries inside polygon

2021-12-29 01:27:18 0 geometries removed by the polygon filter

2021-12-29 01:27:18 8 geometries removed by the tag filter
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2021-12-29 01:27:18 56 geometries in the final GeoDataFrame
Out[29]:
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KET LUAN

Leafmap 1a mot goi Python dé 1ap ban do tuong tac va phan tich khong gian
dia 1y v6i ma hoa t6i thiéu trong mdi truong Jupyter. Pay 1a mot dy an spin-off
ctia geemap Python go6i, dugc thiét ké dic biét dé lam viéc véi Google Earth
Engine (GEE). Tuy nhién, khong phai tat ca moi ngudi trong cong dong khong gian
dia 1y déu c6 quyén truy cdp vao nén tang dién toan dam may GEE. Ban d6 14 duoc
thiét ké dé lap day khoang trong nay cho nhirng nguoi khoéng st dung GEE. Pay 1a
mot g6i Python ma ngudén mé va mién phi cho phép ngudi dung phén tich va truc
quan hoa dit liéu khong gian dia 1y v6i ma hoa ti thiéu trong méi truong Jupyter,
chang han nhu Google Colab, Jupyter Notebook va JupyterLab. Ban d6 1a duoc xay
dung dya trén mot sé goi ma ngudn ma, chang han nhu folium va ipyleaflet (dé tao
ban d6 twong tac),WhiteboxTools va whiteboxgui (dé phén tich dit liéu khong gian
dia 1y) va ipywidgets (dé thiét ké giao dién nguoi dung d6 hoa tuwong tac [GUI]).
Leafmap c6 mdt bd cong cu véi cac cong cu tuong tac khac nhau cho phép nguoi
dung tai dir lidu vecto va raster 1én ban do ma khong can ma héa. Ngoai ra, ngudi
dung c6 thé st dung chwong trinh phuy trg phan tich manh mé (tirc 14 WhiteboxTools)
dé thuc hién phan tich khong gian dia 1y truc tiép trong giao dién ngudi ding ban do
14 ma khong can viét mot dong ma nao. Thu vién WhiteboxTools hién chira 468 cong
cu dé phan tich khong gian dia 1y ning cao, chang han nhu Phan tich GIS , Phan tich
Dia mao , Phan tich Thuy van , Phan tich Dt liéu LiDAR ,Toan hoc va Phan tich

thong ké , va Subi Phan tich mang .
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https://geemap.org/
https://earthengine.google.com/
https://earthengine.google.com/
https://github.com/python-visualization/folium
https://github.com/jupyter-widgets/ipyleaflet
https://github.com/jblindsay/whitebox-tools
https://github.com/giswqs/whiteboxgui
https://github.com/jupyter-widgets/ipywidgets
https://jblindsay.github.io/wbt_book/available_tools/gis_analysis.html
https://jblindsay.github.io/wbt_book/available_tools/geomorphometric_analysis.html
https://jblindsay.github.io/wbt_book/available_tools/geomorphometric_analysis.html
https://jblindsay.github.io/wbt_book/available_tools/hydrological_analysis.html
https://jblindsay.github.io/wbt_book/available_tools/lidar_tools.html
https://jblindsay.github.io/wbt_book/available_tools/mathand_stats_tools.html
https://jblindsay.github.io/wbt_book/available_tools/mathand_stats_tools.html
https://jblindsay.github.io/wbt_book/available_tools/stream_network_analysis.html
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