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LOI CAM ON

Quyén sach duoc tai tro bai Chwong trinh nghién ciu khoa hoc
“E2: Phan tich va mé hinh héa nwée va dat”, do PGS. TS. Vin Pham Pang
Tri 1am cha nhiém, Truong Pai hoc Can Tho chu tri; thusc Dy an Nang
cap Truong Pai hoc Can Tho (VN14-P6) bang vén vay ODA tir chinh phu
Nhat Ban.



LOI NOI PAU

Quyén sach nay duogc chia 1am 3 phan: Phan 1 gigi thiéu vé mé hinh
toan bao gém dinh nghia, chirc ning, va lgi ich cia viéc st dung md hinh
toan; Phan 2 mo ta mé hinh thay do6i s dung dat dudi tic dong ciia con ngudi
va bién doi khi hau dua trén nén tang mé hinh da tac tir (Agent-Based
Modeling) dé md phong thay doi sir dung dét trong tuong lai ciia khu vuc
nghién ciru (tinh ven bién & ddng bang séng Ctru Long); Phan 3 mé ta cach
thirc xay dung va ang dung mé hinh thiy luc 2 chiéu d¢é mé phong dong thai
dong chay ¢ sdng ven bién ddng bang séng Ciru Long, trong d6 lam rd phuong
phap tiép can méi dé tao ra dia mao 1ong sdng mot cach tot nhat trong trudng
hop dit liéu diéu tra thuc té bi han ché.

Quyén sach nay khong dé cap dén cac nguyén tic co ban, qua trinh van
hanh, hay cac phuong trinh toan hoc cuia md hinh. Thay vao d6, cac budc
chinh ciia phuong phap tiép can md hinh dugc Mo ta mot cach tong quat, 1am
co s¢ ung dung nhim danh gia su thay ddi cua hé thong nghién ctiru dua vao
su thay doi cua diéu kién bién bao gom ca cac yéu té vé ty nhién, kinh té va
xa hoi.






PREFACE

This book is divided into three parts. Part 1 presents an introduction to
the numerical modeling technique, including its basic definition, functions,
and advantages. Part 2 illustrates land-use change modeling as a result of
human impacts and climate change using the Agent-Based Modeling
approach with the aims to determine what the future land use of the study area
(a coastal province in the Vietnamese Mekong Delta) should look like. Part 3
shows how a two-dimensional modeling approach may be used to simulate
flows in a coastal river in the Vietnamese Mekong Delta with the application
of a new approach to generate an acceptable bathymetry in the absence of
sufficient observed data points is one of the focal points.

This book does not contain any basic principles, procedures, and
mathematical explanations, but rather covers the main steps of numerical
modeling approaches used to imitate changes in natural systems induced by
boundary conditions changes.

The primary body of this book, which is parts of the scientific research
theme E2: Analyzing and modeling water and land resources, one of the
ODA-funded Project entitled “Can Tho University Improvement Project”
(project code: VN14-P6), is mainly comprised of two scientific articles-2.
The book is intended to be a reference book for graduate and undergraduate
students and practitioners interested in land and water resources management
and physical dynamics modeling of surface water resources, especially at the
low-lying delta region.

1 Quang, T. Chi, Thao, N. Hong, Tatsumi, K.,& Tri, V. P. D. (2021). MEKOLUC: An Agent-Based
Land-use Change Model for Supporting Land Use Planning in the Mekong Delta. Journal of Land.

2 Khanh, N. Van, Okayasu, A., Ikeya, T., Inazu, D., & Tri, V. P. D. (2019). Practical flow modelling of
a small tidal river with insufficient hydrodynamic information. Journal of Japan Society of Civil
Engineers.
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1. THONG TIN CHUNG
1.1 Tén san pham

- Tiéng Viét: Ung dung mo hinh toan trong quan 1y tai nguyén viing
dong bang séng Cuu Long.

- Tiéng Anh: The application of numerical models for natural resources
management in the Vietnamese Mekong Delta.

1.2 Tacgia

PGS.TS. Vin Pham Ding Tri, TS. Trwong Chi Quang, TS. Nguyén Vin
Khanh, KS. Lé Thanh Huy.

1.3 Théng tin vé sach

Quyén sach nay cung cip maot ban tom tat két qua nghién ciru vé viéc
xay dung va tng dung mé hinh st dung dat va mé hinh thuy dong luc cho
viing ven bién DBSCL dura trén céc bai bao khoa hoc c6 lién quan®?, duoc
tai tro boi Chuong trinh nghién ctru khoa hoc “E2: Phan tich va mé hinh
héa nuée va dat”, do PGS. TS. Van Pham Dang Tri lam chu nhi¢m, Truong
Pai hoc Can Tho chu tri; thuoc Dy 4n Nang cap Trudng Pai hoc Can Tho
(VN14-P6) bing von vay ODA tir chinh phu Nhat Ban. Sach dugc thiét ké
véi muc tiéu phuc vu nhu mot sach tham khao cho ngudi hoc & cac cap bac
khéc nhau thugc cac chuyén nganh c6 lién quan nhu: Ky thuat Tai nguyén
Nudc, Cong trinh Thay, Quan 1y Pat dai, va Quan ly Méi truong va Tai
nguyén Thién nhién.

1.4 Péi twong nghién ciru

Déi trong nghién ctu cua quyén séch nay Ia cac dang mo hinh toén
duoc ung dung trong viéc nghién ciru thay ddi st dung dat va dac tinh thuy
lyc cua hé théng dong chay trén séng ving ven bién.

1 Quang, T. Chi, Thao, N. Hong, Tatsumi, K., & Tri, V. P. D. (2021). MEKOLUC: An Agent-Based
Land-use Change Model for Supporting Land Use Planning in the Mekong Delta. Journal of Land.

2 Khanh, N. Van, Okayasu, A., Ikeya, T., Inazu, D., & Tri, V. P. D. (2019). Practical flow modelling of
a small tidal river with insufficient hydrodynamic information. Journal of Japan Society of Civil
Engineers.



2. TONG QUAN VE MO HINH HOA

2.1

Co sé ly thuyét
M6 hinh duoc sir dung dé mé phong lai cac sy vat, hién twong hay mot

khai niém mot cach ti gian ma khdng mét di dic tinh vén c6 cua ching. Viéc
md phong dugc thuc hién bang cac cong cu, cdng thac, phuong trinh hoac
cac dang vat liéu khac. Cé ba loai m6 hinh co ban gom:

2.2

2.3

- M0 hinh nhén thuc (hay con goi la md hinh khai niém) (conceptual
model): Gilip nhan ra qua trinh, thanh t, cach thirc van hanh, va ndi
két gitra cac thanh phan.

- M6 hinh tuong tu (analog model) / mé hinh vat ly (physical model):
Gilp nhan ra ban chit caa hé théng théng qua quéa trinh thuc nghiém
trén md hinh thu nho caa ddi tugng thuc té (vi du, md hinh trong
phong thi nghiém danh gia tac dong caa rieng ngap man Ién sy giam
truyén song).

- Mb hinh toan hoc (numerical model): Gitp nhan ra ban chat cua hé
théng thdng qua viéc st dung cac quan hé toan hoc dé mé phong thuc
té (vi du: md hinh todn mé phong su thay ddi sir dung dat dai hay mo
hinh todan md phong dong thai lan truyén 1i, man trén mot hé thng
kénh rach nhat dinh).

Chire ning ciia mo hinh

MOt s chire ning ciia mo hinh toan dugc liét ké nhu sau:
- Tim hiéu su van hanh cia mét hé théng.

- HA tro kiém thir cac gia thiét nghién cau.

- Kiém tra cac dap ng cua mot hé théng khi khong c6 diéu kién trién
khai thyc te (c6 thé la do han ché veé chi phi, thoi gian, mic d6 nguy
hiem, rai ro...).

- Gilp hd trg kiém tra cac chinh sach vé quan ly dat dai.
Loi ich caa viéc sir dung mo hinh
Mot s6 wu diém caa mo hinh cé thé duoc liét ké nhu sau:

- MG hinh cho phép md phong cac kich ban V& rii ro trong tuong lai ma
khong anh huong dén thyc té.

- Céc thi nghiém va cac md hinh md phong it tn kém hon va mat it thoi
gian hon so voi cac thi nghiém thuc trong phong thi nghiém hoac
ngoai dong.



- Cac md hinh md phong c¢6 thé duoc trinh bay dudi dang khdng gian
2 hoéc 3 ch7iéu~, cho phép céac khai n,iém va y tuong dugc truyen dat dé
hi€u, cd the ho trg cong tac ra quyet dinh dua trén co so khoa hoc va
c6 dugc mot so6 bang ching ro rang.

- M6 hinh cho phép truy xuat dir liéu & cac vi tri trong pham vi khong
gian va theo thoi gian mé phong.

- M6 hinh c6 thé mé phong cac kich ban rii ro c6 thé xay ra d6i véi he
thong tur do co the xac dinh cac bi¢én phap can thiép hop ly dé giam
thiéu mot cach tot nhat cac thiét hai co thé xay ra.

3. MO HINH PA TAC TU
3.1 Ly thuyét vé mé hinh da tc tir

Mo hinh da tac tir 1a mé hinh gom nhiéu phan tir tinh toan (duoc goi 1a
tac tir - Agent) hoat dong trong mot méi truong. Cac tac tir cé kha nang thu
nhan thong tin tor moi truong va tuong tac véi cac tac tr khac (Hinh 1).
Céc dic diém cua tac tir va moi truong duoc mo ta nhu sau:

Hanh vi Tac tir | [Trang thai [Maitrudng
/ I / N\
Ha‘mhdc}ng Nhé_‘.n thirc Trang thai -E)é_‘)ng
Tac tlr / \ .
‘ 3 Biéu hién hanh vi
| ') ‘ — Giao tiép
- ._ Hanh déng
> \Twong tac

2 JNhan thirc

M&i treong

_Hinh 1. Cdu triic m hinh da tic ti
(Nguon: Alexis Drogoul — IRD, Benoit Gaudou®)

3 Drogoul, A., Gaudou, B., 2013. Methods for Agent-Based Computer Modelling, in: Water and Its
Many Issues. Methods and Cross-Cutting Analysis, Collection Conférences et Séminaires. TRI THUC
PUBLISHING HOUSE, pp. 130-154.



- Tac tir 1a nhitng phan tir gém c6 thudc tinh, cac hoat dong, hanh vi
phan xa, c6 kha niang thu nhan thong tin, giao tiép voi méi truong va
céc tac tir khéc. Viéc giao tiép duoc thuc hién théng qua viéc guri théng
tin, trao ddi dit liéu v&i moi truong va cac tac tir khac trong hé thng.
Cac hanh vi phan tng dugc ty dong thuc hién theo diéu kién ciia moi
truong va tac dong cua cac tac tir khac nham thay d6i moéi truong hoidc
thay doi nhitng thudc tinh ciia chinh ban than cac tac tu.

- Mbi treong 1a mot doi twong dic biét bao gom cac thudc tinh thé hién
trang thai cua hé thong va nhan biét duoc céc tac tir dang hoat dong.
MBoi trudng c6 cac hoat dong thay doi trang thai cua hé thong, tac dong
dén céac tac tir dang hoat dong.

3.2 Cac buwéc xay dung mo hinh da tac tir

Tién trinh m6 hinh héa duoc thuc hién qua 5 bude (Hinh 2), bao gom:
xac dinh cau hoi nghién ciru ciia mo hinh, xéc dinh cac dbi tuong Can dua vao
m6 hinh dé mé ta mot cach tét nhat thuc té, thu thap cac sb liéu can thiét dé
mo ta timg d6i twong cling nhu mdi twong quan gitra cac ddi tuong, dinh nghia
cac d6i tugng, xay dung mé hinh, can chinh va thim dinh mé hinh va van
hanh mé hinh dé md phong hé thdng theo cac kich ban khéac nhau. M hinh
hoa c6 thé 1a 1 vong lap khép kin; theo do, khi budc 5 di két thuc, budc 1 ¢6
thé duoc xac dinh (tiép theo) dé dam bao c6 thé tim hiéu vé hé théng & cap
d6 phtrc tap hon hodc dé tra 10i nhitng van dé lién quan dén hé thong ma
nghién ctru trude chua thuc hién duoc.

Burdc 1: Xac dinh cau hoi nghigén clu méd hinh

v
Budc 2: Xac dinh cac 96i trong cin mé hinh héa va thu
thép diF liéu

¥
Buée 3 Dinh ngha cc d6i trong (thudc tinh, hoat déng)
va x&y dng mé hinh

h 4

Burdc 4: CAn chinh vd thdm dinh mé hinh

Y

Budc 5: Chay mé hinh thire nghiégm — f------

Hinh 2. Tién trinh mo hinh hoa



Buéc 1. Xéc dinh cau héi vé nhu cau xéy dung mé hinh, hay néi cach
khac, mo hinh dugc xay dung dé tra loi van deé gi.

Déi v6i muc tiéu danh gia sy thay doi sir dung dat dai dugc trinh bay
trong quyén sach ndy, mé hinh da tac tir duoc xay dung va ap dung dé tra
|61 cho c&u hoi nghién cuu.

Mo hinh da tac tir md phong thay doi st dung dat cho tinh Séc Trang
tra 10i cho cau hoi “Thay doi str dung dat tai viing nghién ciru trong tuong
lai theo xu hudng nao? Xu hudng ndy co thich tng véi kich ban thay doi
diéu kién tu nhién do bién d6i khi hau hay khong? ”

Buéc 2: Xac dinh cac dbi tuong can duoc dua vao trong mo hinh toén;
qua d6 1am rd cac d6i tuong can dugc dwa vao mé hinh, khong gian mé phong
(moi trudng md phong), thai gian thuc can thuc hién mé phong va thai gian
cho mdi budc md phong. Thu thap cac loai dir liéu bao gdm céc anh dit liéu
s6 va cac ban dd khong gian véi cac thudc tinh khac nhau tir nhiéu ngudn nhu
Open Street maps*, Google Earth®, va cac dang anh vé tinh khéc; sau do,
cac thong tin dau vao duoc chuyén doi (dinh dang lai) thanh mot dinh dang
théng nhat chung dé tao thuan tién cho cong tac quan ly (sé liéu), 1am co s
phuc vu tét cho cong tac xay dung va van hanh md hinh.

Mo hinh da tac tir tinh Séc Trang duogc thiét ké dua trén cach tiép can
mO hinh Agent-Base duoc chay trén nén tang mo phong GAMAZ®. M6 hinh
MEKOLUC (M6 hinh thay doi sir dung dat & dong bang song Cuu Long)
da dugc phat trién dé nghién ctu su thay doi st dung dat nham danh gia
hiéu qua cac chién luoc st dung dét trong tuwong lai, dong thoi hd tro viéc
ra cac quyét dinh trong lap quy hoach, ké hoach sir dung dat.

4 https://www.openstreetmap.org/
5 https://earth.google.com/web/
6 https://gama-platform.org/



