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MO BAU

GemGIS 1a mt thu vién xtr 1y thong tin dia 1y nguén md, dua trén Python. N6 c6 kha nang xu
1y trude dir liéu khong gian nhu dir liéu vecto (t€p hinh dang, tép Geojson, goi dia ly,...), dit
lidu raster (tif, png,...), dit liéu thu dugc tir cac dich vy truc tuyén (WCS, WMS, WES) hoic
tép XML/KML (sdm). Dit liéu duoc xir 1y trude ¢6 thé duoc lwu trit trong Lép dir liéu chuyén
dung dé chuyén dén goi tao mo hinh dia Iy GemPy nhim diy nhanh qua trinh xay dung mo
hinh. Qué trinh xir Iy hau ky céc két qua mo hinh s& cho phép xuét tir GemPy sang cac hé théng
thong tin dia Iy nhu QGIS va ArcGIS hoic sang Google Earth dé st dung tiép.

GemGIS st dung va két hop dﬁy da chirc nang cua GeoPandas, rasterio, OWSLib, Pandas,
Shapely, PyVista va NumPy dé don gian héa, ting téc va tu dong hoa cac quy trinh cong viée
dugc st dung dé xa 1y truéc dir litu khong gian cho mdé hinh héa dia Iy.

Geological Map/Data Geological Model in GemPy

" GemGls,

Phan Tham khao API cung cip thong tin vé c4c chirc ning khac nhau duoc trién khai trong
GemGIS. Diéu nay bao gom Ddi tuong dir liéu GemGIS, Lam viéc véi dit liéu vecto, Lam viéc
véi dit liéu raster, Lam viéc véi cac dich vu truc tuyén, cac Cong cu tién ich bd sung khéc, Truc
quan héa va V& db thi, cac phuong phap khac khong duoc st dung thuong xuyén hogc cho cac
trudng hop cu thé trong phan Linh tinh va cudi cung nhung khong kém phan quan trong 1a Xu
Iy hau ky ctaa cac md hinh GemPy.

Mbi bo chirc ning dugc tap hop trong mot mo-dun khac nhau. Céc chirc ning cua tirng mo-dun
c6 thé duoc truy cap nhu sau:

import gemgis as gg

data = gg.vector.function_name(...)

data = gg.raster.function_name(...)

data = gg.visualization.function_name(...)
data = gg.web.function_name(...)

data = gg.utils.function_name(...)

data = gg.misc.functions_name(...)



1. TONG QUAN VE CAC DI LIEU TRONG GEMGIS

1.1 D& liéu diém

Mot dbi tuong diém cd gia tri X, Y va tly chon Z. Gia tri X va Y s& phu thudc vao Hé thong
Tham chiéu Toa do (CRS) dang duoc sir dung.CRS la mot cach d¢é mo ta chinh xac vi tri cua
mot dia diém cu thé trén bé mat trai ¢at. Mot trong nhitng hé quy chiéu pho bién nhat la Kinh
d6 va Vido. Cac dudng kinh d6 chay tir Cuc Bic dén Cuc Nam. Cac duong vi do chay tir Dong
sang Téy. Ban c6 thé mo ta chinh xc vj tri cua minh & bat ky noi nao trén trai dat bang céch
cung cap cho ai d6 Kinh do (X) va Vi do (Y). Vi chung ta biét trai dat khong bang phang nén
viéc thém gid tri Z vao d6i tuong dia Iy diém thuong rat hitu ich. Diéu ndy md ta do cao cua
ban so v&i muc nudce bién.

X2,Y> Xa,Y4

Xllyl X3,Y3

1.2 DIt liéu duong

Mot duong hoidc nhiéu duong dugc su dung dé hién thi hinh dang cua cac ddi tugng tuyén tinh
nhu duong, séng, duong dong muc, 161 di bo, duong bay, v.v. D6i khi, chung t6i ¢6 cac quy tic
dic biét cho duong polyline ngoai hinh hoc co ban cua ching. Vi du: cac duong ddng muc co
thé cham nhau (vi du: & mat vach da) nhung khong bao gid duoc cit nhau. Tuong tu, cac dudng
polylines dugc su dung dé Iuu trir mang ludi duong bo phai dugc két ndi tai cac giao 16. Trong
mot so trng dung GIS, ban co the dat cac quy tic dic biét nay cho mot loai dbi tuong dia ly (vi
du: duong) va GIS s& dam bao rang cac duong da tuyén nay ludn tuan thu cac quy tac nay.

X2,Y> Xa,Y4

X1,Y1 Xa,V
32Y3

1.3 D{t liéu da giac

Déi twong dia 1y da giac 1a cac khu vuc khép kin nhu dap, dao, ranh giéi quéc gia, v.v. Gidng
nhu cac d6i tuong dia ly da tuyén, da giac dugc tao tir mot loat cac dinh duoc két ndi bang mot
duong lign tuc. Tuy nhién, vi mot da giac luén mo ta mot khu vue kin nén dinh dau tién va dinh
cudi cuing phai ludn & ciing mot vi tri! Pa giac thudng cé ranh gisi hinh hoc chung vai da giac

4



1an can. Nhiéu tng dung GIS c6 kha ning dam bao ring ranh giGi cua cac da giéc 1an can hoan
toan trung khop.

X2,Y> X3,Y3

X1,Y1

1.4 Lam viéc vai dit liéu vecto trong GemGIS
Dir liéu vecto 1a mot trong nhirng loai dir liéu co ban dugc st dung trong GemGIS. Dir liéu
vecto duoc xur ly bai goi Shapely cho cac hinh hoc don 1¢ va bai goi PyGEOS cho cac mang
hinh hoc va cac phép toan vector hoa dugc thuc hién trén cac mang nay.
Toa do cac dinh ciia mdi phan tir khong dugc lién két véi he quy chiéu toa do (CRS) tai thoi
diém nay. Piéu nay dugc thém vao khi thu thap nhiéu d6i tuong trong GeoPandas
GeoDataFrame. Di tugng gidng nhu Pandas DataFrame nay bao gdm mot cot hinh hoc chira
cac dbi twong hinh hoc va cot dit liéu khac nhau bang cac trudng thudc tinh caa tép hinh dang.
CRS thudng duoc xac dinh trude khi tai cac tép hinh dang bao gom cac dbi twong hinh hoc
bang GeoPandas hoic c6 thé duoc chi dinh khi tao GeoDataFrame méi. Sau dé, ¢ thé thuc
hién cac phép bién di toa do trén GeoDataFrames chira thudc tinh CRS. Céc bo dit liéu khéac
nhau ¢6 cing hé quy chiéu toa do ¢ thé dugc v& dé truc quan héa su phan bb khéng gian caa
dix lieu.

formation geometry X Y

0 Sand1 POINT (0236 264.562) 026 264.56

-

Sand1 POINT (10.393 276.734) 1058 275.73
Sand1 POINT {17.135 259.090) 17.13 2895.09
Sand1 POINT (19130 293.313) 1815 28331

£ R ]

Sand1 POINT (27.795 310.572) 27.80 31057

1.5 D liéu raster

O dang don gian nht, raster bao gdom mét ma tran céac 6 (hoic pixel) duoc sap xép thanh hang
va cot (hodc Iudi) trong d6 mdi 6 chira mot gi tri biéu thi thong tin, chang han nhu gia tri do
cao. Raster la nhitng birc anh k§ thuat sé chup tir trén khéng, hinh anh tir vé tinh, hinh anh k§
thuat s6 hodc tham chi 1a ban do duoc quét.
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1.6 Raster lam ban d6 co s&

Viéc sir dung pho bién dir liéu raster trong GIS 12 hién thi nén cho cac I6p dbi tuong khac. Ba
ngudn chinh cua ban d6 nén raster 1a anh truc giao tir anh chup trén khdng, anh vé tinh va ban
dd duoc quét.
wl B

1.7 Raster dudi dang ban dd bé mat

Raster rat pht hop dé biéu din dit liéu thay doi lién tuc trén mot canh quan (bé mat). Cac gia
tri 46 cao duoc do tir bé mat trai dat 1a ang dung phd bién nhat cua ban d6 bé mit, nhung cac
gi4 tri khac, chang han nhu lrong mua, nhiét do, ndng do va mat do dan s, ciing co thé xac
dinh cac bé mat c6 thé duoc phan tich theo khong gian.
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1.8 Raster dudi dang ban dé chuyén dé

Céc trinh quét dai dién cho dit liéu chuyén dé co thé duoc ly tir viéc phan tich céc dir liu khac.
Mot ing dung phan tich phé bién 1a phan loai anh vé tinh theo céc loai 16p pha mat dét. Vi du:
ban c6 thé xtr ly dir liéu théng qua md hinh xt 1y dia ly dé tao tap dit liéu raster anh xa murc do

B Aaoricubure B Grass
[] Bare ground | Fine

W vster B chadow
[ Ceciducus [ wrbar/Developed

- Ceciduous’

Pine rmixed

Lam viéc vai dix lié
Dir liéu raster la mét trong nhirng loai dir liéu co ban duoc sir dung trong GemGIS. Dir liéu
raster dugc xu ly bai goi Rasterio va chinh di liéu d6 dwoc NumPy xur ly.

2. TRUC QUAN HOA DU LIEU KHONG GIAN VOI PYVISTA

Dir liéu khdng gian c6 thé dugc hién thi bang goi PyVista. Diéu nay bao gom dit liéu diém, dir
liéu duong va raster. Dit lidu thuong s& duoc tra vé dudi dang bo dir liéu PolyData hodc Ludi
dé nguoi dung c6 toan quyén linh hoat trong viéc vé d6 thi dir liéu bang PyVista.

2D visualization of vector and raster data 3D visualization of vector and raster data using PyVista

sixy 7

2.1 Truc quan hoda cac duong dong murc bang PyVista
Tai dix liéu
Céc dudng ddng mirc dugc tai dudi dang Shapely LineStrings trong GeoDataFrame.
import pyvista as pv
import geopandas as gpd
contours = gpd.read file(file path + 'topo.shp'")
contours.head()
id Z geometry
0 None 400 LINESTRING (0.74088 475.44101, 35.62873 429.24...



None 300 LINESTRING (645.96500 0.52496, 685.14093 61.86...
None 400 LINESTRING (490.29223 0.52496, 505.75641 40.73...
None 600 LINESTRING (911.43347 1068.58451, 908.85610 10...
None 700 LINESTRING (228.43207 1068.58451, 239.77247 10...
Ve dir ligu

import matplotlib.pyplot as plt

contours.plot (aspect='equal', column='Z'"', cmap='gist earth',
legend=True)
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plt.grid()
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2.2 Truc quan hoa DEM bang PyVista

DEM duoc tai dudi dang d6i twong Rasterio bang rasterio
import rasterio

import gemgis as gg

import pyvista as pv

import numpy as np

dem = rasterio.open(file path + 'topo.tif')
dem.read (1)

array([[499.90110024, 499.86421238, 499.82858152, ..., 625.37307284,
625.78164892, 626.18920124],
[499.53566482, 499.49887905, 499.4633306 , ..., 625.1731591¢,
625.58165735, 625.98912699],
[499.18752484, 499.15158818, 499.11692808, ..., 624.97739453,
625.38574125, 625.79305697],
[411.5023835 , 411.37335931, 411.24503355, ..., 384.8252337 ,
386.21293421, 387.56684012],
[411.66101945, 411.5316941 , 411.40306465, ..., 384.4299191 ,
385.80964238, 387.15718098],
[411.82014581, 411.69052091, 411.56158939, ..., 384.04962954,

385.42140506, 386.76248969]11)
import matplotlib.pyplot as plt
im =plt.imshow(dem.read(l), cmap='gist earth', vmin=250, vmax=750,
extent=[0,972,0,1069])
cbar = plt.colorbar (im)
cbar.set label('m')
plt.grid()
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2.3 V& |udico cau truc bang PyVista

p = pv.Plotter()

p.add mesh(mesh=grid, scalars=grid["Elevation"], cmap='gist earth')
p.show grid(color='black")

p.set background(color='white')

p.show ()

import matplotlib.pyplot as plt

fix, ax = plt.subplots(l,1)

points xyz.plot(ax=ax, aspect='equal', color='blue')

contours.plot (ax=ax,aspect="'equal', color="'red'")

im =plt.imshow(dem.read(l), cmap='gist earth', vmin=250, vmax=750,
extent=[0,972,0,1069])

cbar = plt.colorbar (im)

cbar.set label('m'")



plt.grid()
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p = pv.Plotter()
p.add mesh(mesh=lines, color='red')
p.add mesh(mesh=points mesh, color='blue')

p.add mesh(mesh=grid, scalars=grid["Elevation"], cmap='gist earth')
p.camera position =[(-283.285811675846, -1597.1397046051004,
1155.542325449192) ,
(577.9371599370799, 495.3480261506809,

381.7124055285182) ,

(0.17313457304419916, 0.27814381639313923,
.9448070898437746) ]
.set background('white')
.show grid(color='black")
.show ()

' 'O 0 ©

SIXy 7

10



3. PHAN TiCH CAC TEP KIEU QGIS SANG GEMGIS

Cactep kiéu QGIS (tép QML) la mot dinh dang XML dé Iuu tri kiéu dang lop. Tép QML chira
tat ca thong tin ma QGIS c6 thé xir Iy dé hién thi hinh hoc dbi twong bao gdm dinh nghia ky
hiéu, kich thudc va goc quay, ghi nhin, d6 mo va ché do hoa tron, v.v.

import gemgis as gg

file path ='data/28 parsing QGIS style files/'

gg.download gemgis data.download tutorial data(filename="28 parsing QGI
S style files.zip", dirpath=file path)

import gemgis as gg

import geopandas as gpd

polygons = gpd.read file(file path + 'interfaces polygons.shp')

polygons

import matplotlib.pyplot as plt

polygons.plot (column='formation', aspect='equal', legend=True)
plt.grid()

1000

800

600

400

200

0 200 400 600 800 1000

3.1 M& GeoDataBases cho GemGIS

Thu muc GeoDataBase chua dir liéu raster hoic vector hoic loai dinh dang khac c6 thé duoc
md& bang fiona va GeoPandas. Cac I6p khac nhau c6 thé dugc liét ké bang fiona va dugc mo
riéng bang GeoPandas dé tra vé GeoDataFrames dé xt ly tiép.
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GeoData stored in a GeoDataBase Extracted Data

Table Topology

Farbe Mgl Risg2
o 1 ) ]
[ 1
T R
EEEIT I

L]

N s —>
[ EEE

Raster

. ‘ ol
Geodatabase ‘ ”D/ e%e%e I :
e _©o_o
. . . 300000 350000 400000 450000 500000

Polygon Line Points

import gemgis as gg

file path ='data/30 opening geodatabases for gemgis/'

gg.download gemgis data.download tutorial data(filename="30 opening geo
databases for gemgis.zip", dirpath=file path)

GeoDataBase di sir dung da duogc tai xudng tir
https://www.opengeodata.nrw.de/produkte/geologie/geologie/GK/ISGK100/1ISGK100vektor/
C6 thé lay danh sach cac 16p khac nhau trong GeoDataBase bang cach sir dung ham fionas
listlayers(..). Sau d6, cac 16p khac nhau trong GeoDataBase c6 thé dugc tai dudi dang
GeoDataFrames bang GeoPandas.

import geopandas as gpd

import fiona

layer list = fiona.listlayers(file path + "ISGK100.gdb")

layer list

[10]:

['GK100 Tektonik', 'GK100 Hauptschichten', 'GK100 Deckschichten']

data = gpd.read file(file path + "ISGK100.gdb", driver='FileGDB',
layer=layer 1ist[0])

data.head()

TYP DATUM SHAPE_Length geometry

Uberschiebung, MULTILINESTRING ((400321.058 5653696.880,

0 gesichert 20140911 809.45 4001
1 Uberschlepung, 20140911 695.09 MULTILINESTRING ((399433.510 5653415.030,
gesichert 3992..

5 Uberschlepung, 20140911 2021.76 MULTILINESTRING ((402635.674 5654612.215,
gesichert 4023..

3 Uberschlepung, 20140911 1016.71 MULTILINESTRING ((403501.564 5651765.422,
gesichert 4037..

Uberschiebung, MULTILINESTRING ((404140.075 5652650.414,

4 gesichert 20140911 1085.76 4050,

import matplotlib.pyplot as plt
data.plot ()
plt.grid()
import matplotlib.pyplot as plt

12



data.plot (column='SYSTEM',
plt.grid()
1e6

legend=True)

5.80

5.75
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5.65

5.60

300000 350000 400000 450000 500000

3.2 M& ludi ESRI ASC va luai ZMAP

GemGIS ciing c6 thé doc céc tép ArcGIS ASC va Ludi ZMAP. Cac vi du dir liéu hién thi bén

duéi duoc lay tir https://www.nlog.nl/en/scan-2d-seismic-interpretation-and-deep-conversion-
dinantian.

ESRI ASC Grid

Grid image Values ASCI grid format

7 Axis [,(10*3)
806040200

200

25 75 125 175

275 MANA & 2
. 225|MA 20 100 36

175 3 8 35 10

12532 42 500 6
75 83|75 27 9
25 13 5 1/ NA

$h (m
-11318 -8416 - &;&1 2613

289
import gemgis as gg
file path ='data/45 opening asc_and zmap grids/'

gg.download gemgis data.download tutorial data(filename="45 opening asc
~and zmap grids.zip", dirpath=file path)

3.3 Truc quan hoda trong PyVista

grid = gg.visualization.create structured grid from asc(data=data)
grid

Header Data Arrays

13


https://www.nlog.nl/en/scan-2d-seismic-interpretation-and-deep-conversion-dinantian
https://www.nlog.nl/en/scan-2d-seismic-interpretation-and-deep-conversion-dinantian

StructuredGrid Information

N Cells 2880012
N Points 2883540
-4.225e+04,
X Bounds 2.788e+05 Name  Field Type Comﬁ Min Max
3.060e+05
Y Bounds . Depth : -
8.668e+05 [m] Points  float64 1 1.1326404 2.887e+02
-1.132e+04,
Z Bounds 2.887¢+02
Dimensions 2244, 1285, 1
N Arrays 1

grid.save(file path + 'top dinant final tvd.vtk')
import pyvista as pv

contours = pv.read(file path+'top dinant final tvd contours.vtk'")

sargs = dict(fmt="%.0f", color='black")
p = pv.Plotter (notebook=True)

p.add mesh(grid, scalars='Depth [m]', nan opacity=0,
scalar bar args=sargs)

p.show grid(color='black")

p.set background(color='white')
p-show ()

Depth (m)
-11318 -8416 -5514 2613
N

289
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4. XAY DUNG MO HINH TU BAN DO DIA CHAT

Chuyén ddi ban do dia chat bén duéi bang GemGIS sang md hinh GemPy. Vi du nay dua trén
dir liéu s6 hda. Khu vuc nay rong 3954 m (pham vi W-E) va cao 2738 m (pham vi N-S). Pham
vi md hinh doc thay ddi trong khoang tir 0 m dén 1000 m. M hinh thé hién cac l6p nép udn
(mau vang dén xanh lyc nhat) dugc phan tach thanh tap hop 16p tha hai (xanh lam va tim) béi
su khong ddng nhat. Lép mau xanh nhat tuong trung cho tang da gbc. Ban do da dugc tham
chiéu dja Iy véi QGIS. Ranh gidi dia ting da duoc s6 hoa trong QGIS. Cac duong thé nim ciing
duoc s6 hoa trong QGIS va s& duoc sir dung dé tinh toan huéng cho md hinh GemPy. Céc
dudng ddng mirc ciing dugc sé hda va s& duoc ndi suy bang GemGIS dé tao dia hinh cho mo
hinh.

Geological Map/Data Geological Model in GemPy

4.1 Import GemGlIS

import warnings
warnings.filterwarnings ("ignore™)
import gemgis as gg

4.2 Nhap thu vién va tai di liéu

Tat ca cac goi con lai c6 thé duoc tai dé chuan bj di liéu va xay dung mé hinh. Dit liéu mau
duoc tai xudng tir may cha bén ngoai bang cach sir dung pooch. N6 s& duoc luu tri trong mot
thu muyc di liéu trong ciing thu muc noi sé ghi chép nay duoc Iuu tri.

import geopandas as gpd

import rasterio

file path = 'data/examplelO/'

gg.download gemgis data.download tutorial data(filename="examplelO faul
ted folded layers

4.3 Tao m6 hinh s0 d6 cao tu cac dwong dong murc
import matplotlib.pyplot as plt

import matplotlib.image as mpimg

img = mpimg.imread('../images/dem examplelO.png')
plt.figure(figsize=(10, 10))

imgplot = plt.imshow (img)

plt.axis('off")

plt.tight layout()

15



Geological Map/Data Digital Elevation Model

noo

1000

g
Altitude [m]

topo = gpd.read file(file path + 'topolO.shp'")
topo.head()

id V4 geometry
0 None 600 LINESTRING (500.103 2733.663, 594.070 2684.564...
1 None 500 LINESTRING (217.356 2726.044, 324.445 2643.506...
2 None 400  LINESTRING (11.222 2589.327, 69.634 2556.312, ...
3 None 900 LINESTRING (1037.237 1522.677, 1083.798 1526.9...

4 None 800 LINESTRING (912.795 1610.718, 990.677 1620.030...

4.4 NOi suy cac duong dong murc

topo raster = gg.vector.interpolate raster(gdf=topo, value='Z',
method="'rbf', res=10)

import matplotlib.pyplot as plt

from mpl toolkits.axes gridl import make axes locatable

fix, ax = plt.subplots(l, figsize=(10, 10))

topo.plot (ax=ax, aspect='equal', column='Z', cmap='gist earth')
im = plt.imshow(topo raster, origin='lower',6 extent=[0, 3954, 0, 2738],
cmap='gist earth')

divider = make axes locatable (ax)

cax = divider.append axes("right", size="5%", pad=0.05)

cbar = plt.colorbar(im, cax=cax)

cbar.set label ('Altitude [m]")

ax.set xlabel('X [m]"')

ax.set ylabel ('Y [m]')

ax.set x1im(0, 3954)

ax.set ylim(0, 2738)
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4.5 Diém giao nhau cula ranh gidi dia tang

Céc diém giao nhau s& dwoc trich xuat tir LineStrings duoc s6 héa tir ban do tham chiéu dia Iy
bang cach sir dung QGIS. Diéu quan trong la cung Cap tén hinh thanh cho mdi ranh gidi lop. Vi
tri thang ding cua diém giao nhau s& dwoc trich xuét tir mé hinh d6 cao ky thuat s6 bing ham
GemGlIS gg.vector.extract_xyz(). GeoDataFrame két qua hién chira cac diém duy nhat bao gdm
thong tin vé d6i hinh twong wng.

import matplotlib.pyplot as plt

import matplotlib.image as mpimg

img = mpimg.imread('../images/interfaces examplelO.png')
plt.figure(figsize=(10, 10))

imgplot = plt.imshow (img)

plt.axis('off")

plt.tight layout()

interfaces = gpd.read file(file path + 'interfaceslO.shp'")
interfaces.head()

id formation geometry
0 None F1 LINESTRING (1263.266 2736.203, 1170.145 1.855)
1 None F2 LINESTRING (2839.537 2736.203, 3198.049 1.855)
2 None B LINESTRING (128.046 2733.240, 211.007 2641.813...
3 None B LINESTRING (3.603 1339.823, 67.941 1234.851, 1...
4 None C  LINESTRING (681.688 2.279, 724.862 66.616, 789...
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Geological Map/Data

oo GemGIS ¢ |
L —

Trich xuat toa d6 Z tir M6 hinh s do cao

interfaces coords = gg.vector.extract xyz(gdf=interfaces,

dem=topo_raster)

interfaces coords = interfaces coords.sort values(by='formation',

ascending=False)
interfaces coords.head()

fig,

interfaces.plot (ax=ax,
interfaces coords.plot(ax=ax, column='formation', legend=True,

322

371

369

368

367

ax

formation

H

H

H

H

H

plt.subplots (1,

geometry
POINT (2940.276 1706.378)
POINT (3262.810 1592.094)
POINT (3188.314 1716.537)
POINT (3162.071 1769.023)

POINT (3148.526 1840.979)

aspect="equal')

plt.grid()

a
a
a
a

¥{m]

x.set xlabel('X [m]')
x.set ylabel ('Y [m]')
x.set x1im(0, 3954)
x.set ylim(0, 2738)

X

2940.28

3262.81

3188.31

3162.07

3148.53

figsize=(10,

500

2000

1500

1000

500

Y

1000 |

w0 |

Y
1706.38
1592.09
1716.54
1769.02

1840.98
10))

column='formation',

Digitized Interface Points

LN N RN

814.55

879.04

888.36

887.87

889.10

legend=True,

aspect='equal')
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4.6 Xay dung mo hinh

import gempy as gp

geo model = gp.create model('Modell0")
geo _model

Khai tao dir ligu

gp.init data(geo model, [0, 3954, 0, 2738, 0, 1000], [100, 100, 100],

surface points df=interfaces coords[interfaces coords['Z']

'= 0],
orientations df=orientations,
default values=True)
geo_model.surfaces

surface series  order_surfaces color id
0 H Default series 1 1
1 G  Default series 2 2
2 F2  Default series 3 #ffoeOO 3
3 F1  Default series 4 4
4 D  Default series 5 5
5 C  Default series 6 6
6 B Default series 7 7

gp.map_stack to surfaces(geo model,
{
'"Faultl': ('F1'"),
'"Fault2': ('F2'"),
'Stratal': ('H', 'G'),
'Strata2': ('D', 'C', 'B"),
}I
remove unused series=True)
geo _model.add surfaces('Basement')
geo model.set is fault(['Faultl', 'Fault2'])
Fault colors Ehagged. If you do not like this behavior, set
change color to False.

order_series BottomRelation isActive isFault isFinite

Faultl 1 Fault True True False
Fault2 2 Fault True True False
Stratal 3 Erosion True False False
Strata2 4 Erosion True False False

geo _model.add orientations(X=1200, ¥Y=1350, z=1025, surface='G'
orientation=[90,5,1])
geo model.add orientations(X=3500, ¥Y=350, 7=1000, surface='G',
orientation=[90,6,1])
geo model.add orientations(X=3500, ¥Y=350, 7=1000, surface='H',
orientation=[90,6,1])
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geo _model.add orientations (X=3500,

orientation=[90,6,1])

geo _model.add orientations (X=3500,

orientation=[90,6,1])

geo model.add orientations (X=2800,

orientation=[90,18,1])

geo _model.add orientations (X=2800,

orientation=[90,18,1])

1

1

1

1

1

0

2

1

3

4

5

6

X

1216.18

3018.79

3500.00

3500.00

2481.98

1200.00

3500.00

3500.00

2800.00

2800.00

1845.27

1524.85

627.09

2029.39

284.87

Y

1369.03

1368.82

350.00

2000.00

1233.26

1350.00

350.00

2000.00

2000.00

1000.00

1413.90

1332.63

2284.99

637.61

2301.29

z

1000.00

1000.00

1000.00

1000.00

750.00

1025.00

1000.00

1000.00

1000.00

1000.00

650.00

750.00

550.00

650.00

450.00

G_x
1.00
0.99
0.10
0.10
0.10
0.09
0.10
0.10
0.31
0.31
0.28
0.29
0.29
0.28

0.31

Gy
-0.03
0.13
0.00
0.00
-0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.07
0.06
0.07

0.07

Y=2000,

Y=2000,

Y=2000,

Y=1000,
G_z smooth
0.00 0.01
0.00 0.01
0.99 0.01
0.99 0.01
0.99 0.01
1.00 0.01
0.99 0.01
0.99 0.01
0.95 0.01
0.95 0.01
0.96 0.01
0.95 0.01
0.95 0.01
0.96 0.01
0.95 0.01

Z=1000,

Z=1000,

Z=1000,

Z=1000,

surface

F1

F2

C

B

surface='G",

surface="'H'",

surface='D",

surface='D",

gg.utils.show number of data points(geo model=geo model)

6

7

Tai mo hinh d6 cao sé

surface

F1

F2

B

Basement

series

Faultl

Fault2

Stratal

Stratal

Strata2

Strata2

Strata2

Strata2

order_surfaces

1

1

color

#ffbe0O

id

No. of Interfaces

55

100

65

96

79

No. of Orientations
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geo _model.set topography (

source='gdal', filepath=file path + 'rasterl0O.tif')
Cropped raster to geo model.grid.extent.
depending on the size of the raster,
storing converted file...

Active grids: ['regular' 'topography']

[32]:

Grid Object. Values:

array ([[ 19.77 , 13.69 , 5. 1,
[ 19.77 , 13.69 , 15. 1,
[ 19.77 , 13.69 , 25. 1,
[3948.99493671, 2713.01824818, 1023.34295654],
[3948.99493671, 2723.01094891, 1024.94226074],
[3948.99493671, 2733.00364964, 1026.5710449211)

e

gp.plot 2d(geo _model, direction='z', show lith=False,
show boundaries=False)

this can take a while...

plt.grid()
Cell Number: mid Direction: z
. . L - L o 'l' ® ® e - -
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[ ]
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b :' .o 00 o H t. c.
1500 . & L Ty . A
- ! [ g ‘) } e D . '}'o.
. L/ - . o ™
L ..|- ™ e C % ™
® '. t.'-no' e & }
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X

gp.plot 3d(geo model, image=False, plotter type='basic', notebook=True)
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gp.set interpolator(geo model,
compile theano=True,
theano optimizer='fast compile',
verbose=[],
update kriging=False
)

Compiling theano function...

Level of Optimization: fast compile

Device: cpu

Precision: floaté64

Number of faults: 2

Compilation Done!

Kriging values:

values
range 4912.31
$C_o$ 574541.9

drift equations (3, 3, 3, 3]

<gempy.core.interpolator.InterpolatorModel at 0x1da06704df0>

sol = gp.compute model (geo model, compute mesh=True)

V& mat cit

gp.plot 2d(geo model, direction=['x', 'x', 'yv', 'y'], cell number=[25,
75, 25, 75], show topography=True, show data=False)

<gempy.plot.visualization 2d.Plot2D at 0x1da09edd640>
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Cell Number. 25 Direction. x Cell Number. 75 Direction: x

1000

00

600

1000

800

600

M& hinh 3D
gpv = gp.plot 3d(geo model, image=False, show_ topography=True,
plotter type='basic', notebook=True, show lith=True)
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KET LUAN

Vi GemGIS la mot du &n ma nguon mo& va hudng dén cong dong nén ching tdi can nhing
ngudi dé 1am cho géi nay tro nén tét hon, sir dung don gian hon cho nguoi Méi bit dau va mo
rong chirc ning ctia N6 cho nhitng ngudi ding cao cip hon. C6 mot s6 cach dé dong gop cho
GemGIS:

Guri bdo céo 16i hoic yéu cau cac tinh ning méi

Thém méi hoic mé rong cac huéng dan va vi du hién co

Swra 16i chinh ta va cai thién tai liéu

Thém chirc ning mai vao goi
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