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1. Muc tiéu mén hoc:

bia théng ké 1a mon hoc bao gém cac cong cu toan hoc dugc sur dung rong rai trong moi linh vyc khoa hoc dia
chat. Muc tiéu cua dia théng ké 1a tim ra mdi twong quan khong gian cua dit lidu va ndi suy noi dir liéu chwa co.
Dia thong ké duoc ing dung da dang trong cic nganh nhu dia chét khai thac mo, dia chat dau khi, dia hoa hoc,
dia chét thiy van, thay van, dat 6 nhiém dic trung, khi tugng, hai duong hoc, va ndéng nghiép.

Mon hoc sé& gidi thiéu cho sinh vién cac kién thic 1y thuyét cot 161 ctia dia thong ké. Dua vao cac nghién ciru,
truong hop cu thé s& cung cap cac kién thirc, mg dung va 1am ndi bat su can thiét cua kién thirc/thong s6 dia
chat vao mé hinh toan hoc/ mé hinh sd. Cac cong cu clia toan thong ké co ban, variogram va phwong phéap du
béao/udc luong sé dugc gidi thiéu trong khoa hoc.

Geostatistics is a collection of mathematical tools, widely used in every branch of geosciences. It is used to
understand the spatial correlation of data, and interpolate where data is missing. Its applications can be as
diverse as mining geology, petroleum geology, geochemistry, hydrogeology, hydrology, soil pollution
characterisation, meteorology, oceanography, and agriculture. This course will introduce students to the core
theoretical knowledge of geostatistics. Hands-on case studies will provide an understanding of its applications
and highlight the necessity of translating geo-knowledge into a mathematical/numerical model. Tools such as
basic statistics, variography and estimation methods will be covered during the course.

2. Noid . oA hoc:



Noi dung mén hoc chu yéu trinh bay vé cac bién khong gian, dinh lwong du bao, dinh luong sai s6, nguyén 1y
cua dia théng ké. Sau khi két thuc khoa hoc, sinh vién c6 cac kién thic sau

Hiéu duogc qui trinh xay dung mo hinh dia chat.
Phén biét cac phuong phap du bao xac dinh va bt dinh trong x4y dung mé hinh dia chét.

Hiéu cac khai niém ve thong ké trong dia chat, bien khong gian va su quan hé tdi cac thong so dia chat, co hoc
dia chat va moi truong.

Tinh téan cac variogram cho cac mé hinh dia thong ké 1D, 2 D.
Lua chon cic mo hinh variogram phil hgp va minh giai cac thong s mé hinh.
Tinh toan cc du bao thong sb dia chat. Thiét 1ap va giai cac phuong trinh Kriging.

Course outline:

Geostatistical Study Workflow
Univariate and Multivariate Statistical Methods

Exploratory Data Analysis and Spatial Modeling: The variogram — calculation, interpretation, linking variogram
behaviour with physical causes (geology, sampling).

Deterministic and Geostatistical Estimation: Quantifying the criteria for estimation sources of errors in
estimation, fundamental basis of the geostatistical approach, mean and variance of the geostatistical approach,
mean and variance of the estimation error.

3. Ti ligu hoe tip:
Sach gido trinh (Textbooks)

[1] Kelkar M., Perez G., (2002): Applied Geostatistics for Reservoir Characterization. Society of Petroleum
Engineers, Texas.[

[2] Geostatistics with Applications in Earth Sciences 2nd ed. 2009 Edition by D.D. Sarma

Tai liéu tham khao (References)

[3] Geostatistics for Environmental Scientists, Second Edition; Richard Webster Rothamsted Research, UK;
Margaret A. Oliver University of Reading, UK

DPong gop CDR
S o A i4 Chwong trinh
STT Chuan dau ra mén hoc (CPRMH) Congcg'llg\ilgl g (CDI%CT)

Ung dung | Nghién ctru

Hiéu cic khai niém vé bién khong gian ‘
CDRMH.1 [va sy quan hé téi cac thong so dia chat, Kiém tra tai 16p a 1.2
co hoc dia chat va moi trudng.




Pong gép CDR
2 « Cong cu danh gia Chuong trinh
STT Chuin dau ra mon hgc (CPRMH) CDRMH (CPRCT)
Ung dung | Nghién ciru
- Phan biét phwong phap du bao xac
dinh va bat dinh trong xay dung mo
cbRMH2 |inh dia chat. Lua chon phuong phép|  poc o 16048 an e 2.1
du bao phu hgp voi cau trac via. Hiéu
dugc qui trinh xay dung md hinh dia
chat.
Tinh téan dugc cac variogram cho cac .
CbRMH.3 mo hinh dia théng ke, Thi c 2.1.3
Lyua chon cdc m6 hinh variogram phu
CDbRMH.4 |hop va minh gidi cac thdng soO mo6 hinh Thi k 2.1
variogram.
Ung dung va giai phuong trinh Kriging .
CDbRMH.5 (OK. SK. Co-Kriging) Thi k 2.14
Trinh bay, phan tich 1 dy an ing dung A 1o Ak s 2.1,
CDBRMH.6 dia théng ke, Bai tap lon/do an d, g 39
Learning outcomes: :
Matching with PLO
No. Course learning outcomes (CLO) | CLO assessment
Coursework Research
Understand the concept of spatial
LO.1 variables and parameter.s related to a 12
geology, mechanical and
environmental geology.
Understand the difference between
deterministic method and stochastic
approach. Choose the right approach
L0O2 for different reseervoir architecture. © 21
Understand the workflow for
geological modelling.
Calculation of the variograms for
L.0.3 |geostatistical modeling of one and two- c 2.1.3
dimensional (1D and 2D).
Selecting the appropriate model
L.0.4 |variograms and interpretation of model k 2.1
parameters.
Applying and solving Ordinary
L.O0.5 |Kriging, Simple Kriging and Co- k 2.1.4
Kriging equations.
Applying geostatistics techniques for 2.1,
LO6 analysing a full project. “8 3.2
Bang anh xa chuin dau ra mén hoc va chuin dau ra chwong trinh ing dung:
Chuén dau ra ciia chuong trinh (CDRCT)
Chuén dau ra mén hoc .
(CDRMH) a b d e f g h i ] k
CbRMH.1
CbRMH.2 v
CbRMH.3 v




Chuén dau ra ciia chuong trinh (CDRCT)

Ch“art gg{r&gn hoc a | b c d e f | g | h i k
CDRMH.4 v
CDRMH.5 v
CDRMH.6

Bang anh xa chuin diu ra mén hoc va chuin diu ra chwong trinh nghién ctu:
Chuén dau ra ciia chuong trinh (CDRCT)

Chuén dau ra mon hoc
(CbRMH)

CDRMH.1 v
CbRMH.2
CbRMH.3
CDRMH 4
CDRMH.5
CDbRMH.6 v v

a b c d e f g h i ] k

Piém tong két mon hoc duoc danh gia xuyén sudt qué trinh hoc. Piém danh gia chi tiét:

Kiém tra 20%

Bai tap lon: 30%

Thi: 50%

Sinh vién duogc yéu cau phai th’am du gio gié}ng trén 16p it nhit 70% (s6 1an duoc ‘diém danh c}luyén c’a;ln). Ngoai
ra, sinh Viﬁn phai hoan th.’;ll’}h tat ca bﬁi tap v€ nha dling han cling nhu thyc hién day du cac phan thuyét trinh ctia
nhom. Phan bai tap dung dé cong di€ém cho sinh vién, so lugng bai tap tuy theo Can b giang day.

Piém téng két mon hoc duoc danh gia xuyén sudt qué trinh hoc. Piém danh gia chi tiét:

Kiém tra 20%

Bai tap 16n: 30%

Thi: 50%

Sinh vién dugc yéu cau phai tham dy gid giang trén 16p it nhat 70% (s6 1an duge diém danh chuyén can). Ngoai

ra, sinh vién phai hoan thanh tit ca bai tip vé nha ding han ciing nhu thyc hién day dii cac phan thuyét trinh cua
nhom. Phan bai tip dung dé cong diém cho sinh vién, s6 luong bai tap tiy theo Can b giang day.

Learning strategies & Assessment Scheme:

Tuén/ SN e Chuén diu ra sren
Budi Chu deé (chwong) Noi dung mén hoc Tai li€u
1 |Gi6i thiéu mén hoc Muyc tiéu mon hocTong quan vé dia | pyp g
thong ké
Céc dac trung cua via dau |Su phuc tapft duoc thim doHan ché
khi va dir liéu dia chitQui  [mAuLuén tuén theo qui luatCac
23 trinh xay dung mo hinh dia |dang dit li¢u dia chatCac budc xay CDRMH 2
chit3 D dung mo6 hinh




Tuan/
Buoi

Chii dé (chwong)

Noi dung

Chuan dau ra
mon hoc

Tai liéu

4-5-6

Téng quan 1y thuyét thong
ké don bién, da bién

Téng quan thong ké don bién tng
dung trong xur ly sb liéu dija chit,
dau khiTdng quan thong ké

da bién tng dung trong xr 1y sb
liéu dia chat, diu khiBai tap thong
ké don bién, da bién

CDbRMH.3,
CbRMH. 4

6-7

Phan tich dir li¢u tham do
va mo hinh khong gian cua
dir liéu.

Phén tich dit liéu tham doMo6 hinh
xac dinhM6 hinh bat dinhKhai
niém vé 6n dinhTinh

toan Variogram thyc nghiémMo
hinh VariogramAnh hudng ctia cac
thong s6 biéu d6 VariogramChuyén
di va trong s cua dit liéu khong
gian.Bai tdp chuong 4

CPRMH.2,
CDRMH.3

8-9

Céc phuong du bao truyén
thongCac phuong phap du
bao bang k¥ thuat dia thong
ké

Céc qui trinh dy béo cac thong sd
dia chat- Phuong phéap

truyén théngPhuong phap tam giac,
phuong phap da thirc, phwong phap
trung binh héa, phuong phap
nghich dao khoang cach- Phuong
phap dia thong kéPhwong phap
Kriging thudng, Phuong phap
Kriging don gian, Phuong phap Co-
KrigingKiém dinh mé hinhBai tap

CDbRMH.3,
CbRMH.5

10

M6 phong ngau nhién

So sanh du bao bang Kriging va du
bao bang mo phong ngiu nhiénMb
phong SGSM6 phong ISM6 phong
Boolean

CDRMH.5

11

Ung dung Dia thong ké 1

Ung dung mé hinh dia théng ké
trong nghién ctru mo6 phong via tich
hop, Via Bahariya, Ai Cép

CDbRMH.2

12

Vi du minh hoa 2

Nghién ctru via tich hop cho thanh
hé Misoa, Tang Eocence sém (C4,
C5). H6 Maracaibo, Venezuela

CDRMH.6

13-14
-15

Bao cdo chuyén dé

Hoc vién béo céo trude giang vién
du &n nghién ctru.

CDRMH.6
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