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Tom tdt:

Nghién cizu nay nham tich hop chudi Markov, mang tir dong (CA) va phwong phdp phén
tich thi# bdc (Analytic Hierarchy Process - AHP) va dé nghién citu va du bdo xu hwéng bién
dong 16p phi sir dung dat (Land Use Land Cover - LULC) trén dia ban huyén Vin Yén, tinh
Yén Bdi dén nam 2030. Két qud nghién ciru da thanh 1Gp ban do duw béo bién déng LULC doan
2025 - 2030 cho 7 logi hinh LULC: dat 6/x8y dung, cdy hang nam, cdy lau ndm, rieng dac san
(Qué), rirng san xudt , rizng phong hg, dat tréng/cay bui. Cac logi hinh LULC ¢6 su bién dong
vé dién tich theo xu hwéng giam dién tich cac logi hinh ring san xudt, rieng phong hé, dac biét,
dién tich dat trong/cay bui c6 xu thé giam nhiéu nhar. Trong khi dé, dién tich dat xay dung c6
xu hwéng tang manh doc theo cac tuyén dwong giao thdng chinh, cing véi dé dién tich cay
hang ndm va cdy ldu nam ciing c6 xu hwéng tang, trong dé rieg dac san (Qué) cé xu huwong
ting manh nhat. Két qua dw bao pht hop véi dinh hwéng quy hoach sir dung dat, quy hoach

phét trién ndng, 1am nghiép ciia dia phirong thoi ky 2021 - 2030.
Tur khoa: Markov, CA, bién dong LULC, AHP, Vin Yén.

1. Pt van dé

Trong nhitng thap ky qua bién dong
LULC da duogc cong nhan la mét trong nhirng
dong lyc quan trong trong viéc bién dong moi
truong toan cau. Bién dong LULC lam bién
dbi 16p phu tham thuc vat, cac dic tinh Iy hoa
clia dat, cac hé thong thity van, ... gdy mét can
bang sinh thai ddn dén bién doi khi hau. Ngay
nay cung vai su phéat trién khdng nging cua
khoa hoc doi hoi cac théng tin phai nhanh
chdng, chinh xac va kip thoi. Viéc du béo bién
dong LULC dong mét vai tro quan trong trong
viéc dé& xuat cac dinh huéng cho phét trién

kinh té - x4 hoi va bao vé mai truong trong
tuong lai.

Dé 1ap md hinh md phong su bién dong
LULC c6 nhiéu nghién st dung mé hinh toan,
mé hinh hoi quy da bién, md hinh CA-
Markov, mo hinh da tac tir, moé hinh LCM,
Geomod,... Trong d6, md hinh CA-Markov
thuong dugc su dung do c6 tinh ttng dung cao
va linh hoat, pht hop veéi thuc tién. Trude day,
sir dung phuong phap tich hop CA-Markov dé
du béo bién dong LULC c6 mot s6 han ché
nhat dinh do chua phan anh duogc cac yéu td
chinh sach, yéu té dong luc dong vai trd quan
trong trong viéc dinh hudng str dung dat trong
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tuong lai. Nham khac phuc han ché nay, trong
nhitng nim gan ddy mot s6 nghién ctru da tich
hop thém mot sé phuong phap nhu: Phan tich
thir bac (AHP)[*2 HGi quy Logistict® 12 cac
ky thuat hoc may nhu Artificial Neural
Network (ANN)E 6 9 Random Forest™,
Support Vector Machine® 4,... Biém chung
ctia cac phuong phap nay 1a da tinh dén céc
yéu té dong luc, gop phan nang cao hiéu qua
du bao. Tuy nhién mé hinh tich hgp CA-
Markov véi vu thé vé kha niang du bao da
duoc kiém chiing qua rat nhiéu nghién cau
trude day. Bac biét trong nhitg nam gan day
Vi sy cai tién ciia phan mém GIS da cho phép
tich hop duoc cac yéu td chinh sach, dong luc
g6p phan nang cao hiéu qua du bao bién dong
LULC.

Tai Viét Nam, da s6 cac nghién ctu ang
dung md hinh tich hop CA-Markov két hop
GIS, trong nghién ctu du béo bién doi
LULC nhiing khu vuc dé thi, noi su bién
dong st dung dat dién ra manh mé& nhung
khong gian bién dong khdng lén. CO rét it
nghién ctu dy bao bién dong LULC & khu
vuc ndng thon, noi su bién dong dién ra
cham hon nhung & quy mo khéng gian Ion
hon. Vian Yén 13 huyén mién ndi thugc tinh
Yén Bai c6 nhiéu tiém nang dé phat trién
ndng, 1am nghiép, nhat phat trién dién tich
trong Qué. Trong nhitng nam gan day co ciu
sir dung dat ciia huyén c6 nhiéu bién dong theo
chiéu huéng giam dién tich dat chua sir dung,
dat trong rung cay lay gd kém hiéu qua,...
chuyén sang trong Qué. Bai toan dit ra d6i véi
su mo rong cdy Qué trong twong lai 1a dién
tich bao nhiéu va sé m¢é rong sang loai hinh st
dung d4t ndo. Bén canh d6 huyén Vin Yén
nam & trung tdm cua khu vic vang nii phia
Bic, 1a dau méi trung chuyén cua céc tuyén
duong giao théng quan trong da tao dong mé
rong dién tich dat chuyén ding phuc vu muc

dich cong nghiép, dat ¢, dat san xuit nong
nghiép, 1am nghiép. Bé phuc vu cong tac dinh
huéng lap quy hoach sir dung dat huyén Vian
Yén noi riéng va ké hoach phat trién kinh té -
x4 hoi n6i chung can phai dua ra nhitng du béo
su bién dong LULC trong tuwong lai dé cung
cap co so khoa hoc trong qua trinh 1ap quy
hoach st dung dét, bd tri co ciu cay trong,
phan bd ngudn luc san xuat ndng, 1am nghiép
va quy hoach téng thé phat trién 1a mot van dé
cap thiét can duoc giai quyét.

2. Co s¢ dir liéu va phwong phap
nghién ctru

2.1. Co so dig ligu va khu veec nghién cizu

a) Khu vuc nghién cuu

Khu vuc nghién ciru dugc lya chon la
huyén Van Yén, tinh Yén Bai. Huyén co dién
tich ty nhién 1.390 km?, dan s6 khoang
130.000 ngudi. Huyén Vin Yén nam & trung
tam khu vyc Trung du va mién ndi phia Bac
¢ céc tuyén duong giao thdng huyét mach
chay qua (dwong sdat Yén Béi - Lao Cai, dwong
thuy néi dia sdng Hong va dwrong cao toc Ngi
Bai - Lao Cai), dién tich dét dai rong 1on, co
tiém nang phat trién ndng, 1am nghiép. Huyén
c¢6 diéu kién khi hau, thd nhudng phu hop dé
phét trién cay Qué, da hinh thanh ving chuyén
canh Qué 16n nhat ca nudc, day 1a yéu td dong
lyc vai trd quan trong trong viéc bién dong
LULC cua dia phuong.

Hinh 1: Vi tri dia ly huyén Van Yén, tinh Yén Bai
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b) Dz liéu sir dung

Dit liéu hién trang sir dung dat va hién
trang l6p pha tham thuc vat duoc thu thap qua
cac thoi dém nam 2010, 2015, 2020. Sau do6
tién hanh xay dung hé thdng chi tiéu danh gia
gom 7 chi tiéu LULC (Padt ¢, xay dung; Cay
hang nam; Cay ldu nam; Rirng dac san (Qué);
Ring san xudt ; Ring phong hé; Pat trong,
cay bui). C6 nhiéu yéu té anh huéng dén su
thay doi LULC, trong nghién ctru nay da xéc
dinh cac yéu té (Thé nhuwéng, LULC, Giao
théng, B¢ doc) cd anh huong truc tiép dén

LULC 2010 LULC 2015 LULC 2020

v

hoat dong san xuat ndng, 1am nghiép va dinh
cu. Cac yéu t6 giéi han duoc xac dinh 1a dién
tich mat nuéc va khu bao tn thién nhién Na
HAu.

2.2. Quy trinh
nghién ciu

va Phuong phip

2.2.1. Quy trinh nghién cuzu

Viéc du béo bién dong LULC duoc thuc
hién dya trén co s& mod hinh danh gia da chi
tiéu. Két qua s& thanh lap duoc cac ban do du
bao bién dong LULC dén nam 2025 va 2030.

ohan tich chudi Mark Kiém Yéu t6 tiém ning:
56 |IéU quy an tich chuol Markov Chﬁ’l’lg — Giao th(”)ng;, bo qéc’
hoach LULC | _ | (Kappa, bat ¢, xay dung LULC, Tho nhudng
2020, 2025, Ma tran chuyén d6i Markov T-test) PR .
2030 Ban Cay hang nam AHP
) o Cay lau nim
Dy béo thay LULC theo < AHP phan - Pénh gis da
mang ty dong CA cap | Rung dic san (Qué) chi tidn MCF
— murc ) X
Yéu to gioi - 6 Rurng trong
han: Du bao thay d6i LULC nam 2020 |‘ i —
M'_&' ¥ a0 ay & mam thich Rurng phong ho Yéu to gig¢i han:
at not, v hop Mat nu6c
Khu bao ton P A : ¢ 7
Pat trong, cay bui 20 13
LULC ndm 2025 va 2030 iliad Khu bdo ton

Hinh 2: Quy trinh du b&o bién doi LULC

a) Xay dung ban do phan cdp mirc dé
thich hop: Ban dd phan cap thich hop (PCTH)
dugc xay dung dua trén co sO Cua phuong
phap danh gia da chi tiéu trong c&c bai todn
mé hinh hoa thong tin khdng gian. Thé hién
muic do thich hop d6i vi mot muc tiéu danh
gia cu thé nao d6 cua tat ca cac dia diém trong
khu vuc nghién ciut. Céc yéu té tiém ning
chi phéi LULC (Giao théng, P doc, LULC,
Thé nhwéng), ty thuoc vao LULC cuy thé s&
duoc tinh trong sé théng qua phuong phap
AHP. Bén canh d6 cac yéu tb gigi han s& duoc
tich hop trong qua trinh phan cap muc d thich

hop nham loai trir khu vyc tiém ning c6 thé
Xay ra.

b) Xay dwng ma trdn chuyén déi Markov:
Thiét 1ap méi lién hé giira 2 ban d6 LULC tai
hai thoi ky trong qua khir (2010, 2015), tao co
s& cho viéc mé hinh hoéa & cac budc tiép theo.
S& di moc thoi diém du bao 1a nam 2025 va
2030 la dura trén viéc tinh todn ma tran chuyén
d6i Markov dé xic dinh ra budc nhay thoi
gian. Bdng thoi nhitng méc thoi gian nay ciing
tring véi quy hoach str dung dat vai chu ky 5
nam cia dia phuong dé kiém ching.
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¢) Mé hinh héa si bién déng LULC dira
vao bai toan CA-Markov

Dua trén ngudn tu liéu dau vao la ban dd
hién trang LULC nam 2015, ma tran chuyén
ddi LULC 2010 - 2015, ban db phan cap mic
do thich hop LULC. Ung dung md hinh phén
tich chudi Markov két hop véi thuat toan
mang tu dong CA trén co so tich hop phén tich
AHP dé tim ra bo trong s6 cho ting déi twong
LULC, dit liéu quy hoach sir dung dat nim
2020, c4c yéu tb gidi han dé thanh 1ap ban dd
dy bao LULC nam 2020.

d) Kiém ching

Muc dich chinh cta cong doan nay la dua
trén két qua mé hinh héa bién doi LULC dén
nam 2020 dé danh gia muc d6 chinh xac cua
qua trinh mo hinh héa cho giai doan tiép theo.

e) D béo bién déng LULC dén nam 2025
va 2030

Két qua kiém chang néu chi s Kappa
>0, 711 s§ dat yéu cau dé tién hanh du bo bién
dong LULC dén nam 2025 va 2030 dya vao
bai todn CA-Markov véi quy trinh thyuc hién
tuong ty nhu trén (Muc c).

2.2.2. Phwong phap nghién ciru

a) Mang tu dong (Cellular Automata - CA)

Von Neumann 13 ngudi dau tién dua ra
khai niém vé CA vao nam 1940 trong linh vuc
khoa hoc may tinhBl. Hién nay, khai niém nay
duoc @ng dung rong rai trong nhiéu nganh
khoa hoc nhu Vat ly, Toan hoc, GIS, Vién
tham,...Viéc tich hgp CA va GIS da tao nén
kha nang ung dung I6n va rong rai hon, do

khic phuc dugc cac han ché trong viéc md
hinh héa sy bién dong LULC theo thoi gian
cua cong nghé GIS.

b) Chudi Markov

Chudi Markov 1a mot mé hinh ngau nhién
md ta mot chudi cac sy kién cé kha ning xay
ra, ma xac suat dé xay ra su kién tiép theo phu
thuoc chi vao su kién hién tai. Chudi Markov
la su két hop bai 2 thanh phan: tap trang
thai Q va ma tran chuyén dbi giita cac trang
thai P (ma tran nay s€ la ma tran vudng).
Chudi Markov 1a mét ddy X1, X2, X3,... gdm
cac bién ngau nhién. Tap tat ca cac gia tri co
thé c6 cuia cac bién nay dugc goi 1a khong gian
trang thai S, gia tri caa Xn la trang thai cua
qua trinh (hé) tai thoi diém n. Néu viéc xac
dinh (du doan) phan b xac suat ¢ diéu kién
cuia Xn+1 khi cho biét céc trang thai qua khu
la mot ham chi phu thuoc Xn thi
P(Xn+1=X|X0,X1,X2,...Xn)=P(Xn+1=X|Xn)

c) Phan tich AHP

Phan tich AHP (Analytic Hierarchy
Process) 12 ki thuat ra quyét dinh dua trén so
sanh cap nhiéu chi tiéu (Saaty va Vargas,
1994) M AHP 14 phuong phép tdi wu giai
quyét bai toan tim trong s cac chi tieu LULC
va cac yéu t tiém nang chi phéi bién dong
LULC.

3. Két qua

Phan ngudng thich hop va gia tri trong sb
cac chi tiéu, yéu té anh huong dén su bién
dong LULC duogc trinh bay trong Bang 1,
Bang 2.

Bdng 1: Phdn nguéng cdc yéu té anh hwéng dén sie bién dong LULC

Yéu to A Ko Giao thong X
St chi tigu LULC b§ doc (d9) (km) Thé nhwdng
| | Ptxay dung | 255 Bu; 192: AC, PP 128: Sh; | 255:0-3;128:3-15; | 220 O 0% 128
(Bu) 64: C, PF; PtF; 0: PA, Wt 64:>15 T e,
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Yéu to A K an Giao thong z .
Stt Chi tiel LULC Do doc (do) (km) Thé nhwéng
, | Cayhang 255: AC; 128: Sh, C, PF, PP, Bu; zé?iizg_ygbgafg 4',3;F:9|24:S
nam (AC) 0: PA, Wt 0: Wt
5 | Clylaunam |255:PP;170: C, AC, PF, Sh; 85: | 255: 0-8; 128: 8-15; 0: 295:Fp, FF‘; 170 Fis. Fa
(PP) PIF, Bu; 0: PA, Wt >15 85: Py, Pbe, FI; 0: Wt
A zggtg san 255: PF, C; 170: Sh, PP; 85: PtF, | 255: >15; 170: 8-15; 255:Fa, Fsbl,m: Hs, Fa,
°F) Bu, AC; 0: PA, Wt 85: 3-8; 0: 0-3 85 Py, Pbe, F, Fp: 0: Wt
5 Rung dac san | 255: C, PF; 170: PtF, PP; 85: Sh, | 255: >15; 170: 8-15; P55: Fs; 170: Hs, Fq, Fa,D;
) Bu, AC; 0: PA, Wt 85: 3-8; 0: 0-3 85: Py, Pbe, FI, Fp: 0: Wt
5 | Ring phong  |255: PF, PIF; 128: C, PP, AC, Bu| 255: >25; 128: 15.25; §55;3'_*‘;"5F§ 17P%eF%I_Fg’_
ho (PtF) Sh; 0: PA, Wt 0: <15 LR A
;| Patréng, 255: Sh; 128: C, PF; AC, Bu, PP,
cay bui (Sh) PtF; 0: PA, Wt

Trong do: Bu-Dat xay dung, AC-Cdy hang nam, PP-Cdy ldu nam, PF-Rung san Xudt C-Rirng dac san, PtF-Rung
phong hg, Sh Pat tronglcay bui, PA-Khu bdo ton, Wt: Mdt nuréc

Bdng 2: Gid tri trong s6 Cac chi tiéu LULC giai doan 2020-2025, 2025-2030 va C4C yéu 16
danh hiong dén su bién dong LULC

st Yéu té Trong so LULC | Podoc |Giao thong| Tho nhudng
Chi tiéu 2020-2025 | 2025-2030 | 2020-2030 | 2020-2030 | 2020-2030 | 2020-2030

1 Pat xay dung 0,367 0,419 0,085 0,177 0,737

2 |Cay hang nam 0,081 0,067 0,75 0,25

3 |Cay l4u nim 0,135 0,116 0,30 0,10 0,60

4 |Rirng san xuit 0,038 0,028 0,727 0,182 0,091

5 |Rung dic san 0,295 0,261 0,223 0,07 0,707

6 |Rung phong ho 0,062 0,089 0,708 0,231 0,060

7 IPat tréng, cay bui| 0,022 0,021 1

Phan cap thich hop cho ting d6i twong LULC duoc thé hién trong cac ban do Hinh 3.

Dit xay dung (Bu) Ciy hang nim (4C) Ciy 1au nim (PP) Rimg sin xudt (PtF)
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Rung dac =an (Q) Ring phong hé (PF)

Dit tréng, cay bui (Sh)

Hinh 3: Ban do phan cap thich hep cho ting déi twong LULC

Str dung chirc nang kiém ching (Validate)
ctia phan mém Idrisi, so sanh két qua mé hinh
héa dén nam 2020 va ban dd hién trang
LULC nam 2020. Bén canh d6 dé tang do tin
cay cua két qua du béo, bai bao st dung
phuong phap thdng ké T-test giita dién tich
du béo va dién tich hién trang. Két qua cho
thay mo hinh héa dat ty I¢ chinh xac kha cao
véi chi sé Kappa >90%, T-test = 0,875
>0,05, diéu nay cho phép tiép tuc mé hinh
héa bién dong LULC dén nam 2025 va 2030.

31 ] View as Tent |

[rr— Multiples of Base Resolution (MBR): 1 x 1 Information of Quantity
Information of Location [ Medumim] Perfectip]
Perfect(P()] 0.4745 0.5627 1.0000
PerfectStratum(Kix)] [o47as 05627 10000
MediumGrid{M(x)) 04460 08157 09046
ModiumStiaturm(H(x)) 01250 03368 03455
NoINI [o1250 [03388 03455
=] -ose0a [ = 00373 Katandard = 08786
[ AgeeStata  =00000  [[F] DisagreeStiata = 00000 Kno = 0,9083
=023 [] i = 00429  Klocation - 09312
MM AgeeChance = 01250 KlocationStrata = 0,9312

MBA: 1 %1 ~ (1| [=]] _saveas..| Pint. | Closa | <cless |

Hinh 4: Két qua kiém ching giiza mé hinh
héa va bdn do hién trang LULC nam 2020
Ban d¢6 m6 hinh hoa bién dong LULC nam
2025, 2030 dugc thé hién & Hinh 5.

(2025)

(2030)

Hinh 5: Bdan d6 mo hinh hda bién dong LULC huyén Van Yén ndam 2025, 2030
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Xu huéng bién d6i LULC téi nam 2025
va 2030 cho thay cac loai hinh rirng san xuat,
rizng phong ho, mat nude va dat tréng c6 xu
huéng giam vé dién tich, trong d6 loai hinh
dat trong, cay bui c6 xu thé giam manh nhét
do c6 xu thé chuyén ddi thanh cac dang dt
khac nhu rimg dic san (Qué), dat xay dung va
cay hang nam.

4. Két luan

Bai bao da st dung md hinh tich hop CA-
Markov va AHP xay dyng cac ma tran chuyén
dich dién tich cac loai hinh LULC gitra cac
giai doan va thanh 1ap céc ban d6 phan cap
thich hop cho ting loai hinh LULC va ban d6
md hinh héa bién dong LULC huyén Vin Yén
dén nam 2025, 2030. Cac loai hinh LULC c6
su bién dong vé dién tich theo xu hudng giam
dién tich cac loai hinh ring san xuat, ring
phong ho, mit nude, dac biét, dién tich dat
trong c6 xu thé giam nhiéu. Trong khi d6, dién
tich dat xay dung c6 xu hudng ting manh doc
theo cac tuyén duong qudc 16, cing voi do
dién tich rimg dac san (Qué), cay hang nim va
cdy lau ndm ciling c¢6 xu hudng ting. Két qua
du béo bién dong LULC cung cap co sé khoa
hoc cho cac nha khoa hoc, nha quan ly trong
qué trinh quy hoach sir dung dat, hoach dinh
chinh séch phat trién ndng, 1am nghiép lanh
th6 huyén Vin Yén.Q
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Summary

Integration of CA - Markov chain and AHP for predicting change of land use and
land cover in Van Yen district, Yen Bai province

Ta Van Hanh

Graduate University of Science and Technology - Vietham Academy of Science and Technology
Pham Quang Vinh

Institute of Geography - Vietham Academy of Science and Technology

This study aims to integrate Markov chain, automatic network (CA) and AHP and to
research and predict the trend of changes in land use land cover (LULC) in Van Yen district,
Yen Bai province until 2030. The research results have established a map predicting LULC
fluctuations in the period 2025 - 2030 for 7 types of LULC: residential/construction land, annual
crops, perennial crops, specialty forests (Cinnamon), production forests, protection forests, bare
land/shrubs. LULC types have fluctuations in area with a tendency to decrease the area of
production forests, protection forests, and water surfaces. In particular, the area of bare
land/shrubs tends to decrease the most. Meanwhile, the area of construction land tends to
increase sharply along main traffic routes, along with the area of annual and perennial trees also
tends to increase, in which specialty forests (Cinnamon) have the strongest upward trend. The
forecast results are consistent with the land use planning orientation and agricultural and
forestry development planning during the 2021 - 2030 stage.O

Keywords: Markov; CA, AHP; LULC change, Van Yen.
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