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THONG TIN BAI BAO TOM TAT

Ql}‘lcf tm}h' Bai bdo nay trinh bay phwong phdp tich hop cdc mé hinh: hoi quy Logistic,
N an balA 15/3/2017 Markov va CellularAutomata nhdm tdn dung cdc wu diém clia chung dé dwa
Chap nhan 10/6/2017 ra nhiing dw bdo vé bién dong st dung ddt & khu vuec ven bién dong bang
bang online 31/8/2017 séng Hong. Cdc bién déng lwc gdy gia ting ddt nudi trong thiy sdn va dat
Tir khoa: ddan cw cta huyén Giao Thily dwoc xdc dinh: mdt dé ho gia dinh, ty trong s6

ngudi trong dé tudi lao dong, khodng cach dén hé thong dwdng giao théng

Du bio lun chinh, khodng cdch dén trung tam hanh chinh huyén va khodng cdch dén dé
Ham Asaoka s T S A P ~ A PO a
HAmM 8 mii bién. Két qud nghién ctru cho thdy nhirng thay doi trong phdn bo trén khong

‘ _ gian ctia ddt nudi trong thily sdn, ddt dan cw ttr nam 1989 dén nam 2019 tai
Ham Hyperbolic Giao Thuy. Bdt dan cw tdng hon 700 ha trong vong 20 ndm qua, va dy bdo
sé gia tang thém gdn 1000 ha trong ndm 2019. Két qud nghién ctru cho thdy
cdc xd ¢6 mdt do ho gia dinh va ty 1é ddn sé trong do tudi lao dong cao hon
thi dién tich nudi trong thuy sdn sé Ién hon. Cdc két qud nghién ciru sé cung
cdp théng tin gid tri cho cdc nha ldp ké hoach, cdc nha hoach dinh chinh sdch
dia phwong, trong viéc xdy dwng cdc ké hoach phdt trién dé thi va cdc chién
lwoc qudn ly méi trivomg bén vieng.

© 2017 Trwdong Dai hoc Mo - Dia chit. Tat ca cac quyén dwoc bao dam.

1. M¢ dau hinh kinh té - x4 héi va cac qua trinh thay doi st
dung dit (Wyman and Stein, 2010). Cac nghién
ctru rng dung mo hinh bién dong sir dung dit
thwdng c¢6 ba muc tiéu co ban: (1) dé hiéu ré hon
vé nguyén nhan va co ché chi phéi nhirng thay déi
trong st dung dat/16p phu dat; (2) dwa ra cac dw
bdo nhitng thay déi trong twong lai st dung
d4t/16p pht d4t bang cach dwa cac yéu td tac dong

Trong nhitng nam gan day, cac nghién ctru
nham muc dich gidm sat tai nguyén thién nhién
bang cach str dung dit liéu vién tham va GIS da va
dang phat trién nhanh chéng (Lambin etal., 2001;
Huang et al,, 2007; Caitlin et al., 2014). Viéc danh
gia cac mirc d6 tac dong dén sy thay déi str dung
dat/16p phi c6 lién quan va rat hitu ich khi né di
kém v&i viéc mo hinh héa cdc méi lién két gitra ciu

*Tdc gid lién hé
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tham gia vao cdc m6 hinh nhdam muc dich kiém
soat chung; (3) déng gop vao viéc thiét ké cac
chinh sach rng phé véi nhirng thay déi sir dung
dat (Verburg etal,, 2006).

Cac mo6 hinh nghién ctru str dung dat c6 thé
gidi quyét mot loat cac cAu héi lién quan dén qua
trinh bién dong, nhw 1a: vi tri thay déi cta cac loai
hinh str dung dat? s6 lwong thay doi 1a bao nhiéu?
Suw thay doi str dung dat do yéu t6 nao giy ra, tw
nhién hay kinh té - xa h¢i? M6 hinh bién dong st
dung dat 1a céng cu manh mé, c6 thé st dung dé
mo ta va phan tich cdc moi lién két quan trong gitra
c4c qua trinh phat trién kinh t€ - xa hoi gan véi
phat trién dat dai, hd tro cho cong tac 1ap ké hoach
va ra cac chinh sach lién quan dén st dung dat dai
(Verburgetal,, 2006; Lé Thi Thu Ha va nnk, 2015).
Do vay, mot loat cic m6 hinh thong ké va mé hinh
khong gian dia ly da dwoc phat trién va irng dung
nghién cru & nhiéu treong hop dé€ du bo su thay
d6i sir dung dat & cac quy mo khac nhau, ching
han nhw cdc md hinh héi quy Logistic, m6 hinh
Cellular Automata (CA), mé hinh CA - Markov va
mot s6 mé hinh khac (Qiu etal,, 2003; Huang et al,,
2007; Lé Thi Thu Ha va nnk, 2015).

Md hinh hoi quy Logistic la mét trong nhitng
phuwong phap dwoc tiép can va st dung thwong
xuyén nhat trong hai thap ky gan day cho phép dw
b4o bién dong st dung dat bang cac phwong phap
quy nap (McCullagh and Nelder, 1989). Tuy nhién,
mo hinh hoéi quy Logistic c6 nhuwgc diém la khi xac
dinh cac bién doi vé dinh lwong ctia cac tham s6 va
phén tich thoi gian chwa thyce sy tét (Huang et al,
2007). Cac loai md hinh dwa trén quy tic, vi du CA
1a thich hop nhit dé két hop cac hiéu &ng twong
tac khong gian va cach xtr Iy cac bién dong luc theo
thoi gian. Trong khi mé hinh CA tip trung wu tién
mo phong trén cac mé hinh khong gian hon la tap
trung vao viéc giai thich cac qua trinh bién dong
khong gian theo thoi gian ctia sw thay d6i sir dung
dat (Poelmans et al., 2009). Hién nay, cac yéu t6
kinh té, chinh tri, van hoéa va xa héi dang chiém
mot ty 1 1én gy ra nhirng thay d6i trong st dung
dat tai cac khu vie dang phat trién (Wyman and
Stein, 2010). Tuy nhién, cac nghién ctru trén thé
gi¢i van c6 chung nhan dinh ring c6 mot thiéu hut
vé viéc thanh 13p cadc md hinh mé phdng bién dong
lwc nhw bién nhan khau hoc két hop véi cac bién
kinh té - x4 hoi khac (Qiu et al.,, 2003; Brown et al,,
2005; Wyman and Stein, 2010).

Muc tiéu ctia bai bdo gom: 1. khing dinh vai
tro cua dir liu vién tham trong déng gép va bo
sung vao cac bién tham gia qua trinh mo hinh héa
su thay doi trong st dung dét, 2. mé phong su thay
d6i str dung dat khu vuc ven bién dong bang Song
Ho6ng, Viét Nam do anh hwdng cda cic yéu té kinh
té - xa hoi dic biét sy thay ddi cac yéu td nhan
khiu. D€ dat dwoc hai muc tiéu trén, cic tac gia st
dung phwong phap dw bao bién déng st dung dat
theo khong gian va thoi gian tir cac dit liéu vién
thdm va cac bién kinh té-x3d hoi ctia khu vuc
nghién ciru. Phwong phap tich hop ba m6 hinh:
ho6i quy Logistic, CA va Markov (Arsanjani et al.,
2013) c6 nhiéu wu diém: mo hinh hoi quy Logistic
gidp nhin dién dwoc méi quan hé trong khong
gian cta bién st dung dat véi cac bién tac dong
trong mé hinh; mo hinh Markov cung cip cac suw
thay d6i bang con s8 dinh lwgng; md hinh CA cho
phép hién thi cac két qua dw bao trén khong gian
dwa vao cac bién quan hé v4i bién thay doi st
dung dat.

Arsanjani va nhém nghién ctru da ‘rng dung
thanh cong phwong phap tich hgp da mé hinh trén
trong du bao sw mé rong do thi ciia thia do Tehran,
Iran v&i cac bién tc dong dién hinh khu vure do thi
16m v6i sy tip trung mat do dan sé cao. Khu vue
duoclwa chon nghién ctru cia chiing t6i la khu vuc
nong thon ven bién c6 mit d6 dan s6 khong tang
trong nhiéu nam, tuy nhién so6 lwgng ho gia dinh
va sO lwgng nguoi trong do tudi lao dong lai gia
tang manh mé (Béo cdo théng ké, 2011). Cac bién
nhan khiu la nguyén nhan giy strc ép thay doi
muc dich stir dung dat tai khu virc nghién ctru thay
vi bién mit d6 dan s6 nhw cac nghién ctru khac. Do
do, chuing t6i da ap dung phwong phap tich hop
mo hinh nham m6 phéng va du bao sw bién dong
st dung dat & huyén Giao Thuy, tinh Nam Dinh
thong qua cac bién quan hé dién hinh la mit do ho
gia dinh, ty trong dan sé trong do tudi lao dong,
khoang cich dén dé bién.

2. Khu vwc nghién ciru

Huyén Giao Thuy nim & cwc Pong cla tinh
Nam Dinh, cich thanh phé Nam Dinh 45 km, c6 toa
do dialy: 20010’ dén 20021’ vi dd Bac va tir 106°21°
dén 106035’ kinh do Dong. Phia Bic - Dong Bic
giap v&i tinh Thai Binh; Phia Bic - TAy Bac giap voi
huyén Xuan Truwong; phia Tay gidp huyén Hai
Hiu; phia Nam va Péng Nam gidp Bién Dong
(Hinh 1).
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Giao Thuy c6 32 km b bién, cé hai clra séng
16m, noi séng Hong va séng So do ra bién, cung véi
vung dit bai boi ven bién 1a nhitng diéu kién thuin
loi d€ phat trién cac nganh kinh t€ bién nhw: khai
thac va nuo6i trong thuy san, cong nghiép déng tau,
du lich. Bén canh d6, Giao Thuy con dworc biét dén
véi viedn qudc gia Xuan Thiy ndm trong hé thong
khu béo ton thién nhién cta Viét Nam va thé gidi,
cin phai dwoc bao vé va phat trién.

Co cu kinh té cida Giao Thiy dang chuyén
dich dan tir kinh t€ néng nghiép von tir 1au doi,
sang thwong mai va dich dich vu nhw phat trién
nganh du lich bién. Hién tai huyén dang dwgc dau
tw vao bao tén va khai thac bén virng tuyén du lich
vuron quic gia Xuan Thiy, mét trong nhirng trong
diém cta khu dv trit sinh quyén chau thé séng
Hoéng. Giao Thuy c6 bién Quit Lam la mot trong
nhitng bii tdm ly twdng cho khach du lich.
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3. Dit liéu va phwong phap nghién ciru
3.1 Di¥ liéu nghién ctru

Bao gbm cac nguon:

Dit liéu anh vé tinh (Bang 1)

Dit liéu kinh té - x4 hoi (Bang 2)

3.2 Phwo'ng phdp nghién ciru

3.2.1. Ung dung phuwong phdp phan loai dinh
hwéng doéi twong (Object-oriented classification)
trong phdn logi dnh vé tinh
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Hinh 1. Khu vwrc nghién ctru huyén Giao Thuy, tinh Nam Dinh.

Bdng 1. Cdc dnh vé tinh str dung trong nghién ctru.

Thi tw Hang/cot Ngay chup  [B6 cdm Pinh dang dirliéu Do phan giai khong gian (m) [S6 kénh anh
1 126/046 23/11/1989 TM GeoTIFF 30x30 1-5,7
2 126/046 [23/11/1999 [TM GeoTIFF 30x30 1-5,7
3 126/046 [14/01/2009 [TM GeoTIFF 30x30 1-5,7

Bdng 2. Cdc dir liéu nhdn khdu hoc va kinh té - xa hoi st dung trong nghién ctru.

Tén dir liéu

Mit do ho gia dinh (s6 ho/km?)

Ty 1& nguwoi trong d6 tudi lao dong (%)

Khodng cach dén trung tim huyén (km)

Khodang cich dén hé théng giao thong chinh huyén (km)

Khoang cach dén dé bién (km)
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https://vi.wikipedia.org/wiki/Qu%E1%BA%A5t_L%C3%A2m

Nguyén Vin Trung va nnk/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58 (4), 16-26 19

0 ]
2 1
4 3
& 4
8 5
10 7
12 3
14 9
18 1
17 12
19 13
bl 14
23 16
25 17
27 18
2 20
3 21

Bién khodng cdch dén dwong giao théng chinh Bién khodng cdch dén trung tdm huyén dwoc
dworc chudn hda trong IDRISI chudn héa trong IDRISI

0
2
3
5
6
8
9
11
12
14
15
17
18
20
21
23
24

Bién khodng cdch dén dé bién dwoc chudn hoa trong IDRISI
.
|

o,
T

-

Bién dong sé hd gia dinh 1989-1999

Bién djng sé hd gia dinh 1999-2009

ILLE

-

P

Bién dong ty trong DS trong dé tudi lao ddng giai Bién ddng ty trong DS trong dé tudi lao déng giai
doan 1989-1999 doagn 1999-2009
Hinh 2. Cdc bién str dung trong mé hinh dwoc chudn héa trong phdn mém IDRISI.

Phén loai dinh huéng doi twong dwoc dé xuat gia tri va dic tinh quang phd nhw phwong phap

va ing dung trong cac nghién ctru tir nhitng nam phén loai dua trén pixel, ma con dwa trén nhiéu
1970 véi nhitng wu thé ro rét so véi phwong phap thong s6 ctia d6i twong nhuw: hinh dang, kich
phan loai dwa trén pixel. Nhitng wu thé cia thwére, do chat, d0 min va thong tin nglr canh véi
phuwong phap nay dwoc thé hién khi xac dinh cac cac doi twong hinh anh lién ké (Liu Yongxue at el,,

d6i twong trén anh, khong chi dwa trén thong tin 2006).
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Nhiéu nghién ciu cho thdy phwong phap
phéan loai dinh hwéng déi twong cho do6 chinh xac
két qua phan loai cao hon so v&i cic phwong phap
phan loai dwa trén diém anh (Bauer T and
Steinnocher, 2001; Gao Yan, 2003). Qua trinh
phan loai &nh bang phwong phap dinh hwéng d6i
twong duwgc tién hanh theo ba buéc co ban: 1.
Phin manh anh va xem xét cac dac trung ctia doi
twong anh, 2. Thiét 1ap bd quy tic va tién hanh
phén loai, 3. Panh gid d6 chinh xac két qua phan
loai tir dnh.

3.2.2. M6 hinh hoi quy Logistic (MLR)

Hoi quy la mot phwong phap dé khdm pha cac
mo&i quan hé thuc nghiém gitra mot bién phu thudc
nhi phan va cac bién phan loai lién tuc va doc lap
(McCullagh and Nelder, 1989). M6 hinh hoéi quy
logistic da dwoc cac nghién ciru st dung dé thé
hién moi lién hé trong sw phat trién do thi véi cac
bién dong lwc nhw nhin khiu hoc, kinh té - xa hoi
va tw nhién nham tao ban d6 xac sudt mé rong do
thi (Arsanjani et al, 2013). M6 hinh hoéi quy da
bién logistic la phwong phap pht hop nhit dé xac
dinh m6 hinh x4c suit xay ra ciia mdi qua trinh
thay do6i do che phu dit véi cac bién gidi thich
(Miiller et al., 2002). Cac ky thuat MLR wéc tinh
cac hé s6 hodi quy cho moi bién doc 1ap dwa trén
mot tip cac sy kién quan sat dworc. Cac hé s6 nay
6 thé dwoc str dung lam cac tham s6 dé tinh toan
ban d6 xac suat chuyén doi.

Bién phu thudc dw doan trong mé hinh héi
quy Logistic la mot ham xac sudt ma mot chi dé cu
thé sé thudc mét trong cacloai; Vi dy, xac suit thay
d6i mot loai dat sir dung cu thé, dwa trén mot thp
cac diém trén cac bién dw doan, chang han nhw
khodng cich v&i mang ludi trao doi, vv (Huang et
al,, 2009). Néu Xx la tip hop cta cic bién doc lap
va 'Y 1a mot bién két hop véi xac suat thanh cong p
=Pr(Y=1|X) v6iY = 0 nghiala khong cé su thay
d6i, Y = 1 nghia la sy hién dién cua sw thay do6i. Mo
hinh h4u can cé dang sau:
Logit(P)=In(P/((1-P)))=a+bXi+..+BiXx (1)

Trong d6: ala hé s6 chan; by,..., Bk 1a cac thong
s6 mo hinh.

Trong phwong trinh (1), Logit (p) la
logarithm tw nhién cta ty lé chénh léch, la kha
nang xay ra sy kién (p) chia cho kha nang va sw
kién sé khong xay ra (1-p) (Hosmer and
Lemeshow, 1989). Xac suit chuyén tiép st dung

dat (p) c6 thé dwoc danh gia theo phwong trinh
sau:

e(a+bixi)

= @D @

Cac thong s6 danh gia (b;)) mo ta sw thay doi

sé xay ra nhw thé nao trong x;. U'érc tinh 4m cua (by)

cho thay gia tri bién phu thudc xi cao hon lam giam

x4c sut chuyén déi st dung dat. Sw phu hop cla

mot md hinh MLR thwong dwoc danh gia bang

phwong tién cia mét chi s6 pseudo chi-square

(%)

log(B)
=1~ log(C) ®)
M6t mo hinh MLR véi p? ndm gitra khoang 0,2
va 0,4 dwoc coi 1a hoat dong kha t6t (Domencich
and MaFadden, 1975).

3.2.3. M6 hinh chuébi Markov (MC)

M6 hinh MC m ta trang thai quy trinh ngiu
nhién ctia mot sw kién c6 thé thay ddi sang mot sw
kién khac. Cong cu mo ta chinh cia MC la ma tran
x4c sudt chuyén déi (Mousivand et al, 2007). Ma
trin xac suit chuyén doi (P) cua LULC trong
khoang thoi gian quan tAm biéu thi bang x4c suit
chuyén tiép (pij), cho mdi pixel ctia LULC chuyén
tir 16p i sang j. Xac suat chuyén tiép dworc st dung
dé du bao LULC trong twong lai. Phan b6 cia moi
16p LULC tai thoi diém t +1 dwoc st dung phan
phdi LULC vao thoi diém bt d4u t va ma trin xac
suit chuyén tiép P, nhw sau:

Pij=nij/ni; ¥¥_; p ij=1; PxMt=M(t+1) ~ (4)

Trong d6: ni la tong s6 diém anh cua l&p toi
dwogc chuyén déi trong thoi gian quan tim; Nij la
s0 pixel chuyén dai tir 16p i sang j; K 1a s6 lwong
caclép LULG; P 1a ma trin xac suit chuyén tiép; Mt
12 sw phan b6 ctia moéi 16p LULC tai thoi diém t.

Ma tran chuyén tiép Markov dwoc str dung dé
xac dinh nhitng nam lién quan trong qua trinh
danh gia (nhém nghién ctru chon nam 2019). Ban
d6 LULC vé str dung dit nam 2009 dworc tao lap
bing cac s6 liéu ghi nhan dwoc trong giai doan
1989-1999. Ban d6 st dung dat du bao cho nam
2019 dworc tao 14p theo s6 liéu do dwgc trong cac
nam 1989, 1999, 2009.

3.2.4. M6 hinh Cellular Automata (CA)

M6 hinh Cellular Automata st dung khai
niém cdn canh dé kich hoat dong luc tao nén sw
thay d6i trong LULC. Bon thanh phan cia mé hinh
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Hinh 3. Quy trinh tich hop mé hinh hoi quy da bién Logistic, CA va Markov.

CA 12 pixel, trang thai, viing 1an cin va cac quy tic
(Verburg et al., 2006). Cac quy tic nham xac dinh
trang thai pixel trong buéc twong lai. Sw chuyén
d6i ctia mot pixel tir 1ép phu dat nay sang mot 16p
phu dat khac phu thudc vao cac trang thai pixel
hién tai.

Trong dé tai nay, md hinh Logistic-Markov-
CA da dwgc thwc hién bing phin mém IDRISI
Selva®, phién ban 17.0. Phan mém nay cho phép
mo phong cic ban do thich hop cho viéc dw bao
bién dong s dung dat, ban dé6 muc dich st dung
dat va cac ma tran xac suit chuyén déi (Schneider
and Pontius, 2001). Chung t6i st dung bang chéo
cua hai hinh anh véi thoi gian khac nhau dé tao ra
ma trin xac suit chuyén tiép IDIRISI sau d6 vin
hanh bé loc 5x5 tiép gidp d€ dw doan cac diém anh
xung quanh LULCC tir khoang thoi gian trueée dén
mot khoang thoi gian sau. Cac bién ctia mé hinh
tich hop Logistic-Markov-CA dworc thé hién trong
Bang 2.

4. Két qua va thao luan

4.1. Bién dong st dung ddt tai Giao Thiiy

Phwong phdp phan loai dwa trén doi twong
dwoc st dung dé tao ban do LULC véi 7 16p: dat
néng nghiép, nwéc, dat nudi trong thiy san, rirng
ngip man, dat rirng, dat trong va dat xay dung.
Nghién ctru da tuan theo cac budc chinh sau: 1.
Phan manh anh; 2. Phan loai; 3. Panh gia chinh
xac.

DAu tién, nghién ctru nay da st dung thuit
toan phan manh da phan giai (MR) dé phan manh
anh cac Landsat TM. Cac tham s6 phan manh bao
gbm kich thu¢c manh, hinh dang, mau sic, do chat
va do tron. "Kich thwéc manh" la mot trong nhirng
tiéu chi quan trong trong qua trinh phan manh
anh. Gia tri kich thwéc dwoc lwa chon anh hwéng
tryec tiép dén kich thuée cla cac doi twong anh. Gia
tri ty 1€ hinh dang dé cap dén hinh thirc va ciu tric
clia cac do6i twong ca thé.
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Su thay doi ty 1& hinh dang sé t6i wu hda do
dbéng nhit quang phé hoac khong gian ctia phan
doan két qua. "Pd chat" dwoc dinh nghia 1a ty s6
gitra chu vi ciia mot d6i twong véi chu vi cac ranh
gidi ctia doi twong nay chay song song véi cac
dwong vién hinh anh; "Compactness” 1a ty 1€ gitra
chu vi cia mot d6i twgng voi can bic hai s6 pixel
bén trong ddi twong hinh anh d6. Khi phdn manh
anh dé nghién ctru, cic dic tinh khong gian va
quang phé cuia cic diém anh da dwoc xem xét. Cac
manh da dwoc phan véi kich thwéce 1a 10, ty 1é
mau/hinh dang (08 / 02), va ty 1lé
compactness/smoothness (0.5 / 0.5).

Budrc thir hai la phan loai cac doi twong hinh
anh sau phan manh. Phwong phap phan loai dwoc
thuc hién bang cach st dung cac hinh 4nh da phan
manh két hop véi cac chi s6 dé dat dwoc sw phan
loai t6t nhit cho khu vwc nghién ciu. Cac doi
twong nwdc & cac dnh thwong cé sw khac nhau
nhiéu nhat vé phé so véi nhitng déi twong khac,
dac biét la trong kénh gan hong ngoai. Do do, doi
twong nwdc dwoc chiét xuit dwa trén kénh pho 5
cua Landsat TM. Sau d9, chi s6 NDVI, chi sd khac
biét chuin hoa dat xay dwng (NDBI) da dworc st
dung dé thiét 1ap mot quy tic chat lwong cao cho
khu vure rirng ngdp man va dat xay dung. Thong
tin vé cac kénh anh, phan xa hinh anh, va cac moi
quan hé gitra cic doi twong 1an can dwoc dung dé
phét trién mot bd quy tic chinh xac cao. D& nang
cao tinh chinh xac ctia phén loai, mét s6 thao tac
chinh stra tht céng da dwgc thwe hién ngay trong
phan mém Ecognition.

DE danh gia do chinh xac ctia cic ban d6 phan
loai, dit liéu chuin (mau) mit dit da dwoc st
dung. D6 chinh xac phan loai dwgc x4c dinh bang
cach so sanh cac diém dir liéu chuin (miu) trén
mit dit véi cac hinh dnh dwoc phén loai; cac diém
dwoc 14y mau doc theo cac con dudng, tAp trung
vao cac loai l¢p phu dat dién hinh trong khu vuec.
Mtrc d6 phu hgp ctia khu vue ¢6 anh dwoc phan
loai va diém dit liéu mau ngoai thwc dia biéu thi do
chinh xac phén loai hinh dnh. P6 chinh xac két qua
phéan loai dwa trén 98 diém kiém soat mat dat
dwoc lay tir hinh anh Google Earth c6 d6 phan giai
cao va két hop véi cong tac khao sat thuc dia. Hé
s6 Kappa dwoc tinh theo cong thirc cia Congalton
(Congalton, 1991). Bd chinh xac phéan loai hién
trang st dung dit ctia cadc nam 1989, 1999 va
2009 lan lwotla 71,88 %, 78,54 % va 80%. V&i do
chinh xac phan loai dat dwoc nhw vay sé dap ang

yéu ciu cta cac bién dau vao trong mo hinh tiép
theo.

Sw bién déng st dung dat trong khodng thoi
gian 1989-1999 xay ra chd yéu & khu vuc ngoai dé
bién. DAt sir dung cho nudi tréong thiy san ting
nhanh va rd rét nhit trong toan giai doan. Nam
1989 dat NTTS chiém 0,9% so véi tong s6 dién
tich toan huyén tuy nhién trong nam 1999 loai dat
nay ting dén 11,6%, tang gip 13 lan (twong
dwong 2990 ha) trong vong 10 nam. Trong giai
doan 1999-2009, bién dong str dung dat xay ra
cht yéu bén trong dé bién ctia khu vuc Giao Thuy.
DAt nudi trong thly san van gia ting nhung chi
yéu dwoc chuyén doi tir dat trong lia ngay sat
trong dé (210 ha), dat trong coi (87 ha) va datlam
mudi (64 ha); sw chuyén d6i ndy van dang tiép tuc
vi hiéu qua kinh té€ thu dwoc tir viéc nubi trong
thily san 16 gip nhiéu lan so v&i cacloai hinh kinh
té khac trén cung mét dién tich dat. Bén canh do,
c6 su chuyén doi tip trung vao khu vuc dat xay
dung trong sudt giai doan 1989-2009; loai dat nay
tang gan 2000 ha, chi yéu dwoc chuyén tir dat
trong la va dat viron tap (Bang 3 va Hinh 4).

Duwa vao cac két qud mo hinh héa str dung dit
dwogc thé hién trén Hinh 5, 6, 7 va Bang 4, ching ta
thiy dat xiy dung c6 kha nang chuyén déi cao tai
nhitng khu vic gin trung tdm hanh chinh cia
huyén, khu du lich, hé théng dwong giao théng
chinh va tai nhitng khu virc c6 mit do dan so tip
trung cao. Kha nang chuyén doi stir dung dat sang
NTTS c6 ddc diém khac biét: kha nang chuyén doi
cao xay ra tai nhitng khu vuc thudc cira séng Ba
Lat, khu vurc sat chan dé bién va tai nhirng khu vuc
c6 sw gia ting manh vé mat do ho gia dinh va ty
trong dén so trong d6 tudi lao dong tang (Hinh 6).
batxay dung dwoc dw bao ting hon 1200 ha trong
giai doan 10 nam (2009-2019), chi yéu dwoc
chuyén d6i tir dit lua va dat vweon tap. DAt NTTS
dwoc dw bao ting gan 1000 ha trong giai doan 10
nam (2009-2019), ch yéu dwoc chuyén doi tir dat
tréng, dat mudi, mat nwéc va khu vuc dat lda
nhiém min sat dé bién (Bang 4, 5). Co cAu str dung
dat va sw phan bo khong gian muc dich s dung
dat dw béo sé dién ra chu yéu trén viéc gia tang hai
doi twong dat xay dung, tir 11% nam 2009 1én dén
15% nam 2019 va dat NTTS tang tir 3% nam 2009
1én dén 10% nam 2019.
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Hinh 4. Téng hop bién ddng chinh giiva cdc logi hinh st dung ddt tai Giao Thiy giai doan 1989-2009.

Bdng 3. Bdng bién déng cdc l6p st dung ddt trong giai doan 1989-2009 (don vi: Ha).

Nam 1989 1999 2009 1989-1999 [1999-2009 [1989-2009
Loai hinh Ha % Ha % Ha % Ha Ha Ha
Datxaydung| 4525 | 162 | 4792 | 17,1 | 5239 | 187 | +267 +447 +714
it lta 9415 | 33,7 | 9200 | 32,9 | 8578 | 306 -215 -622 -837
Matnwéc | 10256] 36,7 | 8188 | 293 | 8491 | 304 | -2048 +303 -1745
ri‘;‘lg N8P 1304 | 47 | 1039 | 37 | 1174 | 42 -265 +135 -130
Nuditrong TS| 248 | 0,9 | 3208 | 11,6 | 3528 | 12,6 | +2960 +320 +3280
Dat mudi 728 | 26 | 682 | 24 | 648 | 23 -46 34 -80
Dét trong 884 | 32 | 764 | 27 | 314 | 12 -120 -450 -570
Dat coi 600 | 21 | 87 | 03 8 0,0 513 +79 434

Bdng 4. Két qud dw bdo hién trang st dung ddt ndm 2009, 2019 ttr mé hinh Markov (don vi: ha).

Nam du béo DPat xay dung bitlda Pitvuontap | Patkhac Tong
2009 3181 8518 2248 14013 27960
2019 4369 7205 1385 15001 27960

Bdng 5: Két qud dw bdo hién trang stv dung ddt ndm 2009, 2019 tir mé hinh Markov (don vi: ha).

Nam  dybatNTTS [Pat DAt RNMPat  Patcoi Patlua PatMN Pat khac Tong
bao CSD mudi

2009 3656 403 1205 609 |0 8649 8198 5240 27960
2019 4508 177 1207 302 [0 7731 7930 6105 27960

Bdng 6. Bdng ddnh gid dj chinh xdc ctia mé hinh théng qua so sdanh két qud bdn do dw bdo ctia mé hinh
ndm 2009 v&i bdn do hién trang ndm 2009 (PXD = ddt xdy dwng, PLUA = Ddt ltia, MN = mdt nuwéc, NTTS =
nudi tréng thiy sdn, DTR = ddt tréng, RNM = Rirng ngdp mdn, PMU = Ddt mudi, PCO = Ddt coi).

bXD DLUA | MN NTTS | PTR RNM bMU bCo
Producer's accuracy 0.69 0.89 0.82 0.80 | 0.73 0.74 0.87 1.00
User's accuracy 0.78 0.81 0.85 0.86 | 0.76 0.77 0.84 0.65
Overall Kappa 0.7812
Overall accuracy 0.7915
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Hinh 5. Két qud mé hinh hdi quy da bién Logistic thé hién khd ndng chuyén doi cdc logi ddt thanh dat
xdy duwng va ddt NTTS tai Giao Thuly.

DY BAO PHAN BO DAT XAY DUYNG NAM 2019
HUYEN GIAO THUY

Legend

—
| | <all other values>

.

Hinh 6. Két qud mé hinh trong dw bdo sw phdt trién ddt xdy dung khu viec huyén Giao Thily,
tinh Nam Dinh 1-Ddt xdy dung; 2-Pdt lia; 3-Ddt vwon tap; 4-Ddt khdc.

Bang 6 thé hién do chinh xac cia phwong
phép tich hop 3 mo6 hinh véi cic bién dau vao; vai
hé s6 Kappa dat 0.78 chirng td két qua ciia md hinh
c6 do trung khép véi két qua thue té 1a 78%. Day
12 két qua thé hién tinh chinh xac cao cia mo hinh

5. Két luian

Két qua nghién ctru da xac lap dworc toan canh
btrc tranh phin b6 st dung dit ctia huyén Giao
Thiy dén nam 2019. Két qua nghién ctru cho thay
c6 mot s chuyén doi rat 16m tir cic loai hinh dat



Nguyén Vin Trung va nnk/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58 (4), 16-26 25

DY BAO PHAN BO BAT NUOI TRONG THUY SAN NAM 2019
HUYEN GIAO THUY
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Hinh 7. Két qud mé hinh trong dw bdo sw phdt trién ddt xdy dwng khu vwc huyén Giao Thily, tinh Nam Binh.

khac nhau thanh dit xay dwng va dit danh cho
nudi trong thdy hai san. Dic biét, sw chuyén doi
xay ra trén nhirng khu vuc c6 sw gia tang lon vé
nhéan luc lao dong, vé s6 lwgng ho kinh té gia dinh,
nhirng khu virc gin cic trung tAim hanh chinh, kinh
té va du lich ctia Giao Thuy. Pay sé 1a nhitng thong
tin rat htru ich giip cho cac nha quy hoach st dung
dat, cdc nha quan ly va diéu hanh dia phwong cé
dwoc quyét dinh ding din trong viéc phan bé co
cdu dat dai theo khong gian mét cach hop ly vabén
vitng. Bamd hinh Logistic, Markov va CA dwoc van
dung két hop da gidi quyét tét cac nhiém vu: 1ap
mo hinh hoi quy da bién logistic dé tao ra mét xac
sudt chuyén d6i trong khong gian cta str dung dat
trong cac moi quan hé v&i cac bién da xac dinh; 1ap
mé hinh MC dwoc str dung dé dinh lwong duoc
thay ddi cia st dung dat trong twong lai; 1ap mo
hinh CA dé phin bd nhitng thay ddi cé thé xay ra
theo cic quy dinh diéu kién dwoc xac dinh truéc.
Mo hinh CA cho phép phéin b6 dwoc s6 lwgng thay
doi, bat dau véi cac don vi co s& mang Xac suat
chuyén d6i cao nhat. 'ng dung phwong phap tich
hop 3 md hinh nay c6 thé du bdo cic kha ning
chuyén doi véi xac sudt tdi da, c6 thé wéce tinh s6
lwong thay d6i cling nhw phan bé nhirng thay doi
c6 thé xay ra theo cic diéu kién dwoc xac dinh
trudre cho khu vure nghién ctru.

Tai liéu tham khao
Arsanjani J. ], Helbich M., Kainz, W., Boloorani A.
D, 2013. Integration of logistic regression,

Markov chain and cellular automata models to
simulate urban expansion, International

Journal of Applied Earth Observation and
Geoinformation, Vol. 21, pp. 265-275.

Bauer T, Steinnocher, 2001. Per-parcel land use
classification in urban areas applying a rule-
based technique.

Caitlin Kontgis, Annemarie Schneider, Jefferson
Fox, Sumeet Saksena, James H. Spencer, Miguel
Castrence, 2014. Monitoring peri-urbanization
in the greater Ho Chi Minh City metropolitan
area, Applied Geography 53 (2014), 53, 377-
388.

Congalton R. G.,, 1991. A review of assessing the
accuracy of classifications of remotely sensed
data, Remote Sensing of Environment, 37:35-
46.

Cuc théng ké tinh Nam Pinh, 2011. Nién giam
thong ké huyén Giao Thiy nam 2011, 101.

Daniel G. Brown, Robert Walker, Steven Manson,
Karen Seto, 2005. Modeling land-use and land-
cover change, 27.

Domencich and MaFadden, 1975. Urban travel
demand: a behavioral analysis. Amsterdam-
Oxford American Elsevier Publishing Company.

Gao Yan, 2003. Pixel based and object-oriented
image analys for coal fire research.

Hosmer and S. Lemeshow, 1989. Applied logistic
regression. Wiley, New York.

Huang, Cai, Peng, 2007. "Modeling the spatial
pattern of farmland using GIS and multiple
logistic regression: a case study of Maotiao
River Basin, Guizhou Province, China",



26 Nguyén Vin Trung va nnk/Tap chi Khoa hoc Ky thudt M6 - Pia chdt 58 (4), 16-26

Environmental Modeling and Assessment, 12,
55-61.

Lambin E. F., Turner B. L., Geist H. J. et al., 2001.
The causes of land-use and land-cover change:
Moving beyond the myths. Global
Environmental Change, 11(4), p. 261-269.

Lé Thi Thu Ha, Pham Thi Lan, Nguyén Tién Quynbh,
2015. Panh gia va du bao bién dong st dung
dat khu vuc clra song Ba lat dwa trén tw liéu
vién thdm da thoi gian va GIS, Tap chi khoa hoc
ky thudt Mé-Dia chdt, 48.

Liu Yongxue, Li Manchun, Mao Liang, Xu Feifei,
Huang Shuo, 2006. "Review of Remotely
Sensed Imagery Classification Patterns Based
on Object-oriented Image Analysis ", Chinese
Geographical Science 16 (3), 282-288.

McCullagh P., Nelder, J., 1989. Generalized Linear
Models. CRC Press, Boca Raton.

Mousivand A.J., Alimohammadi Sarab, A., Shayan,
S.,2007. Anew approach of predicting land use
and land cover changes by satellite imagery
and Markov chain model (Case study: Tehran).
MSc Thesis. Tarbiat Modares University,
Tehran, Iran.

Miiller D., and Zeller M., 2002. Land use dynamics
in the central highlands of Vietnam: a spatial
model combining village survey data with
satellite imagery interpretation. Agricultural
Economics, 27 (3): 333 - 354.

Poelmans L., Van Rompaey A., 2009. Complexity
and performance of urban expansion models.
Computers, Environment and Urban Systems 34
(1), p-17-27.

Qiu, Woller, Briggs, 2003. "Modeling urban
population growth from remotely sensed
imagery and TIGER GIS road data",
Photogrammetric Engineering and Remote
Sensing, 69, 1031.

Wyman Stein, 2010. "Modeling social and land-
use/land-cover change data to assess drivers
of smallholder deforestation in Belize", Applied
Geography, 30, 329-342.

Verburg P. H,, Overmars K. P,, Huigen, M. G. A, de
Groot, W. T., Veldkamp, A., 2006. Analysis of
the effects of land use change on protected
areas in the Philippines. Appl. Geogr. 26, 153-
173.

ABSTRACT
Applying a hybrid model of ca-markov and logistic regression to
predict land use change in Giao Thuy DISTRICT, Nam Dinh province

Trung Van Nguyenl*, Ha Thu Thi Le 1, Lan Thi Pham 1, Kha Trong Vuong 1,
Huong Thu Thi Nguyen !

1 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

This paper presents methods of integrating the advantages of models, including the Logistic, Markov and
Cellular Automata regression models to provide forecasts of land use changes in the Red River Delta.
Increasing dynamics of aquaculture land and residential land in Giao Thuy district were identified: household
density, proportion of people in working age, distance to the main road system, Distance to district
administrative center and distance to sea dykes. The results of the model show changes in the spatial
distribution of land for aquaculture and residential land from 1989 to 2019 in Giao Thuy. Meanwhile,
residential land has increased more than 700 hectares in the past 20 years, and is It is forecasted to increase
by nearly 1,000 ha in 2019. The research findings in this paper will provide valuable information for planners,
local policy makers, in the formulation of urban development plans and environmental management

strategies. Sustainable school.

Keywords: Subsidence prediction, Asaoka function, exponential function, Hyperbolic function.
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