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NGHIEN CUU KET HQP CONG NGHE VIEN THAM VA GIS PHAN TiCH
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THUQC TINH CA MAU
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Toém tit

Vién tham va hé thong thong tin dia 1y (GIS) 1 cac cong nghé rat hitu ich dé diéu tra nhiing
thay d6i vé moi truong do hoat dong ciia con nguoi hodc hién tuong ty nhién noéi chung va phan
tich su_ bién dong vé 16p phu va sur dung dat noi riéng. Muc dich cua bai bao 1a nghién ctru két
hop vién tham va GIS dé danh gia va phan tich sy bién dong thyc phu va str dung dat theo khong
gian va thoi gian tir nam 1979 dén nim 2022 tai khu vyc huyén Pam Doi, tinh Ca Mau. Anh
vién tham da thoi gian (Landsat, SPOTS5, Sentinel-2) dd duoc sir dung dé phan tich trong thanh
1ap cac ban do bién dong thuc phu va st dung dit & cac giai doan dai va ngin. Cac phuong phap
phan loai khong giam dinh va c¢6 giam dinh déu duoc ap dung, v6i két qua danh gia do chinh xac
déu dat trén 80%. Két qua cho théy su bién dong manh mé cla cac vung dét canh tac, bao gém
gin nhu hoan toan liia nudc va rimg ngdp man da chuyén d6i thanh ao nudi trong thuy san va
khu dan cu/xay dung trong bdn thap ky. Két qua tir nghién ctru nay s& giup cho viéc hd tro cac
nha hoach dinh xdy dung cac chinh sach phu hop cho quy hoach sir dung dat trong twong lai va
cac chinh sach kinh té, x3 hoi va méi truong dé dam bao su phat trién bén vimng ciia huyén nong
thon nay.

Tir khoa: thuc phu va sw dung dat; vién tham; GIS: Pam Doi; Ca Mau.

1. Mé dau

Cong ngh¢ vién tham tich hop véi GIS dem lai hiéu qua dang ké trong khai thac va st dung
thong tin ctia tu liéu vién tham. C4c thong tin nhan dugc nhanh chéng, trung thuc va khach quan.
Két hop véi GIS thu duoc nguén co s¢ dir licu dbng bo vé cac loai ban d6 va tai liéu théng ké
trong thoi gian ngan nhat. Nhiéu qudc gia trén thé gidi da két hop phuong phap xur Iy anh s6 va
GIS dé thuong xuyén cap nhat thong tin, theo ddi bién dong 16p phii bé mat, quan tric tai nguyén
thién nhién, ...

Vién tham duoc hiéu theo nghia rdng 1a cac hoat dong thu nhan thong tin vé d6i tuong ma
khong can tiép xtc truc tiép v6i chung. Tu liéu vién tham phat trién duoc gan lién véi su tién b
khoa hoc ky thuat hang khong vi try, ché tao may chup anh, cac phuong phap chup anh va thu
nhan thong tin cua dbi tugng trén mat dat & cac dai song dién tur khac nhau. Tu liu vién tham
bao gém anh chup mat dit tir may bay, khinh khi cau hodc cac phuong tién khac trén khong
trung, anh chup tir vé tinh v&i do phan giai khac nhau, ngoai ra con c6 tu liéu vién tham siéu cao
tan radar.

Anh vé tinh c6 rat nhiéu vu thé nhu: Cung cap thong tin da dang trén nhiéu kénh phd khac
nhau, cho phép nghién ctru cac dic diém cuia d6i twong tir nhidu goc do phan xa pho khac nhau;
Cung cép thong tin khach quan, ddng nhat trén khu vuc phu trim 16n, cho phép tién hanh theo
doi, giam sat trén nhimg khu vyc rong 16n ciing mot lac; Cung cép cac loai anh c6 d6 phan giai
khac nhau, do d6 cho phép nghién ctru bé mét ¢ nhitng mirc d6 chi tiét khac nhau.

GIS 1a mot hé thong thong tin co kha ning xay dung, cap nhat, lwu trir, truy van, xir ly, phan
tich va xuét ra cac dir lidu c6 lién quan téi vi tri dia 1y, nhim hd tro ra quyét dinh trong céc cong
tac quy hoach va quan ly tai nguyén thién nhién va méi truong. GIS dugc két hop boi nam thanh
phéan chinh 1 phin ctng, phan mém, dit liéu, con nguoi va phuong phap. GIS bao gdm mdt co
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s& dir liéu chtra cac thong tin khong gian va thong tin thudc tinh lién két chat ché v6i nhau va
duoc té chirc theo mdt y dd chuyén nganh nhét dinh.

Mt trong nhiing chirc ning ndi bt ciia GIS 14 phan tich khong gian két hop phéan tich thudc tinh
dé hd tro cho qua trinh ra quyét dinh. Phén tich dir liéu duoc thyc hién dé giup tra 1i cac cAu hoi vé
thé giéi thyc bao gém tinh trang hién hitu ctia ving hodc dbi tuong, thay dbi cua tinh trang va
khuynh huéng thay d6i nhu thé nao. Su khac biét ciia GIS so véi cac phin mém d6 hoa khéc 1a kha
ning bién doi dit lidu khong gian gdc thanh cac ciu tra 10i cho cac muc dich st dung khac nhau.

Thyc phi mat dét 13 16p phi vét chit quan sat dugc khi nhin tir mat dét hodc thong qua anh vé
tinh vién tham, bao gom thuc vat (moc tu nhién hodc dugc trong cdy) va cac co sd xay dung cua con
nguoi (nha cua, dudng xa...) bao phi bé mat mat dat (Lambin, 2023). Thuc phu mat dat 1a trang thai
vt chit clia bé mat trai dat, 1a su két hop cua nhiéu thanh phan nhu thye vat, thd nhudng, da gdc va
mdt nudce chiu sy tac dong cua cac nhén t tu nhién nhu nang, gio, mua béo va nhén tao nhu khai
thac d¢ trong trot, xay dung nha ctra, cong trinh phuc vu doi sbng ciia con nguoi.

Khai niém thuc pht mat dat khac voi st dung dat, nhung cac ddi tugng cua chiing lai c6 sy
tuong quan mat thiét voi nhau. St dung d4t mo ta cach thirc con ngudi st dung dét va cac hoat
dong kinh té x4 hoi xay ra trén mat dat, nhimng hoat dong nay la su tac dong truc tiép 1én bé mat
dat. Trén thue té, mdi mot khu vuc khac nhau trén trai dat déu c6 loai hinh thuc phi mat dat dic
trung va moi dbi twong déu chiu tic dong theo hai hudng cua ti nhién va con ngudi véi mic do
nhanh chdm khac nhau. Sy tdc dong nay da lam cho 16p dét pht luén bién d6i. Cum tir bién dong
duoc hiéu 1a sy bién ddi, thay doi, thay thé trang thai nay bang mét trang thai khac lién tuc ciia
su vat, hién tuong tdn tai trong moi trudng tu nhién cling nhu moi truong xa hoi.

Trén thyc té ¢ rat nhidu nghién ciru vé sy thay d6i thyc phu va sir dung dat (Md Mahadi
Hasan Seyam, 2023; Pedro Andrés Garzo, 2023; Nesrine Kadri, 2023). Md Mahadi
Hasan Seyam va nnk (2023) nghién ctru khu vuc cong nghi¢p héa nhanh chong & Bangladesh,
noi qué trinh d6 thi hoa thiic day lam thay ddi canh quan bang cach sir dung anh Landsat 7 va 8.
Pedro Andrés Garzo va nnk (2023) sir dung anh SAR dé giam sat tham hoa cac khu vuc bi anh
huong & ven bién. Nesrine Kadri va nnk (2023) da tiép can Google Earth Engine (GEE) nghién
ctru thay ddi thyc pha va st dung dat khu vyc Tunisia.

Tai Viét Nam, cac nghién ciru ing dung vién tham va GIS trong bién dong thyc phil va sir
dung dat cling rat da dang (Pham Poan Phu Québc, 2023; Tran Qudc Canh, 2023). Pham Doan
Phu Quéc va nnk (2023) di nghién ctru thay doi thuc phi va st dung dit giai doan 2016 - 2021
khu vuc tinh Pak Lak. Tran Qudc Canh va nnk (2023) da sir dung ngudn anh vién tham Landsat
5, 8 trong thang 4 ctia cac ndm 1991, 2016 va 2022 dé danh gia mbi tuong quan giita hién trang
rimg va chi s6 NDVI va tién hanh kiém chimg ngau nhién 4.911 diém trén ban dd hién trang
rung nam 2016.

2. Quy trinh céng nghé va dic diém dir li¢u, khu vire thye nghi¢m
2.1. Quy trinh cong nghé
Céc budc thyc té trong quy trinh bao gdm nhu Hinh 1.

Uu diém cua phuong phéap t6 hop mau 1 st dung cac kénh anh da phd hién thi ciing mét luc
trén 3 kénh anh dugc gan tuong Ung v6i 3 loai mau co ban 1a d6, xanh 14 cdy va xanh lam hay
con goi 1a RGB. Dé ting cuong chat luong hinh anh, tac gia tang cuong chat lugng va chiét tach
dac tinh nhu mot thao tic chuyén d01 nham ting tinh dé doc, de hiéu khi lam cong tac giai doan
anh, mot thao tac nham phan loai, sap xép cac thong tin c6 san trong anh theo cac yéu cau hoac
chi tiéu dua ra dudi dang ham sb. Ky thuat ting cudng chat lugng anh gitp cho viéc thé hién cac
yéu td trén anh rd rang hon, tic la nhin manh thém sy khac biét gilta cac tong anh.

Viéc nin chinh anh s gitp hoan thién cic qua trinh xir 1y gia cong cac thong tin trong cac
bai toan phan loai, thanh 1ap hodc hiéu chinh ban d6, chong xép thong tin chuyén dé, xay dung
co s6 dir lidu trong hé thdng thong tin dia 1y. Cac anh thu thap dugc dé nghién ctru da dugc hidu
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chinh twong dbi vé hé toa do qudc t& UTM - WGS 84. Giai doan anh dya trén phuong phap phan
loai c6 giam dinh va phan loai khong gidm dinh. Phan loai khong giam dinh hay con goi 1a phan
loai khong kiém tra 1a mot dang phan loai dién hinh cua vige xir 1y anh s6 don thuan. Phan loai
c¢6 giam dinh 1a mot hinh thic két hop giita giai doan nho sy tro gitp clia mdy tinh voi két qua
diéu tra thuc dia, cac chi tiéu phan loai dugc xac 1ap dua trén cac ving mau.

Bén db dia hinh, | e vidn th 86 ligu didu
bt : F —’I Thr ligu vien tham |-r— o thec din

ban do dja chinh, 50 I
ligu GIS | Nbip anh |
'

| Tiing cuimg chit hegmg anh |

| 1¥in chinh hinh hoc |
4: *
Ciit inh theo ranh gidi khu

vire ciin nghién cim

. * '
i Phiin logi dnh i“—l Chen ving mitu |
| = 1 ]
| Anh phin logi | Tinh todn cic 56
* ligu lhung ké
ixinh gid 46 chinh xdic kit wiing miu
quis phiin loai
*
Anh phin loai hai thési ky |
Bién tip l Ching xép 1 Bitn tip
| Bin d6 hién trang nim 1 —[ Bin dd hién trang nim 2

| !

[ Théng ké | Bin dd bién dong gifra hai thin ki |
kit qui —
Théng ké bién ding

l - Branh gia 4 chinh xic
Phiin tich, danh gia bién dong £ .

két qua bicn ddng

Hinh 1. Quy trinh phdn logi anh va phdn tich bién déng trong nghién ciru.

2.2. Pic diém dir liéu va khu vire thue nghiém
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Hinh 2. Khu vuc thuc nghiém thugc huyén Pam Doi, tinh Ca Mau.
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Céc dir liéu anh vé tinh sir dung gdm: Anh Landsat MSS thang 1 nim 1979 (30 m); Anh
Landsat TM thang 03 nam 1998 (30 m); Anh SPOT5 thang 03 niam 2011 (10 m); va anh
Sentinel-2 thang 03 nam 2022 (10 m). Phan mém su dung x&r 1y anh vién tham 13 phan mém
ENVI Version 5.3. Phan mém GIS 14 ArcGis Version 10.8.

Huyén Pam Doi nam & phia dong nam tinh Ca Mau (Hinh 2), ¢6 vi tri dia 1y: Phia Bic giap
huyén Pong Hai, tinh Bac Liéu va thanh phd Ca Mau; Phia Nam giap huyén Nam Cian; Phia Tay
gidp huyén Cai Nudc; Phia Pong giap Bién Pong. Dién tich dat ty nhién cta huyén la 928 km?,
bﬁng 15% dién tich toan tinh Ca Mau. Huyén Pam Doi ¢6 16 don vi hanh chinh cp xa truc
thudc, bao gdm thi tran DAm Doi (huyén ly) va 15 xa. Déan s huyén 176.000 nguoi, chiém
14,95% vé& dan s so vai toan tinh. Mat d6 dan sb dat 213 nguoi/km?.

3. Két qua va thao luin

Dua theo quy trinh cng ngh¢ (Hinh 1), két qua cac ban do thuc phu va st dung d4t cac nim
cling nhu cac ban do6 bién dong thuc phu va sir dung dat cac giai doan ngan va dai tai khu vuc
thuc nghiém Pam Doi, Ca Mau da duoc xay dung (Hinh 3, Hinh 4).

_ Su phan b(f) thuc phit va st dung dét tinh bai,ng hecta trong cac ndm khac nhau va Su chuyén
doi cua cac doi tuong thuc phu va sir dung dat huyén Bam Doi tir nam 1979 dén nam 2022
(hecta) dugc thé hi¢n ¢ Hinh 5 va Bang 1.

Dua trén ban db ciing nhu bang phan tich bién dong, co the thdy rang cac ving dit canh tac,
loa nude va rimg ngdp mén da duoc bién ddi thanh ao nuéi trong thuy san va khu dan cu hoac
xdy dyng trong bon thap ky tir nim 1979 dén nam 2022. Thoi diém 1979 c6 it loai thyc phu va
sir dung dat nhat. O cac thoi diém sau co thém vai loai cho thdy thay ddi ca vé thuc phu va st
dung dat 1an tinh chit. C6 loai trung gian 1a su két hop cua rimg ngap min va nudi trong thily san
vi lc nay van con 14n 16n, tom chua thong tri hoan toan. Dién tich cac thoi diém ciing co sy
chénh 1&ch mot chit do d6 phan giai cac anh khac nhau.

Do chinh xé4c tong thé ctia viée phan loai & huyén Pam Doi trong cic nam 1979, 1998, 2011
va 2022 lan luot 1a 81, 86, 89 va 89%. Cac chi s6 Kappa lan Iuot 12 0,77, 0,83, 0.86 va 0,86. Sai
sO phan loai doi khila do hdn hop giira dét trong trot va rung tram, gitta rung tram va rung ngéap
man, gitta dat trong trot va ring ngip man, gura ao nuoi trong thiy san va nguon nudc tu nhién,
hoic gitra cac khu vuc xdy dung/dan cu va dat trong trot sau thu hoach.

Céc nguyén nhén chinh va cac tac dong cua viéc thay ddi thuc phu va st dung dat & khu vuc
nghién ctru c6 thé ké dén khi giam dién tich dat 1am nghiép (do lich sir, mo rong trong laa nude
va nudi tom, khai thac g, va cong nghiép héa ven bién), ting dién tich nudi trong thiy san (do
chinh sach, xam nhap man, kinh té thu nhdp), tang dién tich xay dung/dan cu (do chinh sach,
tang dan s, phat trién mang ludi duong x4 va kénh muong mai, va phat trién kinh té xa hoi),
giam dét trong trot (do ting dién tich nudi trong thily san va mé rong dién tich xay dung).

1979 1998
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2022

¥t iy Ire

Hinh 3. Ban do phdn logi thiec phii va sir dung dat huyén Pam Doi cac nam 1979, 1998, 2011 va 2022.
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Hinh 4. Phdn bé khong gian bién dong thiec phui va sir dung dat huyén Pam Doi
cdc giai doan tir nam 1979 den nam 2022.

Sy thay dai thyre phi va sir dung dat
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Hinh 5. Sw phdn bé thuc phii va sir dung ddt tinh bang hecta trong cdc nam khdc nhau.
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Bdng 1. Sw chuyén déi ciia cac doi twong thuc phi va sir dung ddt huyén Pam Doitir nam 1979
den nam 2022 (hecta).

RNM bT DC M NTTS AHSS NB Khic ng;lg
RNM 5946.5 311.7 3252 106.0 28719.2 1442 1569.7 23929 | 395154
CLT 1174.5 186.3 156.2 0 32740.1 56.1 0 18459 | 36159.0
PT 664.6 14.4 133 26.2 2169.6 28.3 2293 82.9 3228.6
DC 0 0 0.33 0 1.53 0.05 0 0.1 2.0
AHSS 92.5 7.94 26.1 0.1 1017.2 25934 35.0 88.9 3861.1
NB 0 0 0 0 0 0 10038.8 0 10038.8
Téng 2022 7877.9 520.3 5212 1324 64647.7 | 28219 11872.8 4410.8 | 92804.9

(Chii gigi: RNM = Rimg ngdp man; CLT = Cdy hrong thuc (lia); BT = Pt trong; DC = Dén cu; M= Mué:i;
NTTS = Nudi trong thiy san; RNM + NTTS = Rimng ngdp mdn + Nudi trong thiy san); AHSS = Ao ho song suoi;
NB = Nudorc bién).

4. Két luan

Nghién ctru dd két hop cong ngh¢ vién tham va GIS dé phan tich sy bién dong thyc phu va
str dung dat tai khu vuc thyc nghiém huyén Pam Doi, tinh Ca Mau.

Su phong pht vé tu lidu vién tham cho phép nghién ctru thye pha va s dung dét & nhiéu
thoi dlem tir d6 cho phép nghién ctru sy thay d01 va bién dong thuc phu va st dung dat duoc lién
tuc ma vin dam bao do chinh xac. Ung dung vién tham va GIS trong nghién ctru bién dong thuc
phu va sir dung dat ngay cang dem lai hiéu qua cao, rut ngan thoi gian, tiét kiém cong sirc, dap
{ing yéu cau trong giai doan hién nay.

Nghién citu cho thiy huyén Pam Doi [a mét huyén ven bién va néng thén véi cac mo hinh
sir dung 16p phu/sir dung dét da dang. Cac loai thyc phii va sir dung dét chinh ctia huyén Dam
Doi, trong 40 nim qua tir nim 1979 dén nim 2022, bao gdm dat trong trot, khu vuc xay
dung/dan cu, ao nudi trong thity san, rimg ngap man, canh dong mudi va cac ving nudc tu
nhién. Trong khi cac ao nudi trong thity san, cac khu vuc xay dung/dan cu va rimg ngdp min
tang dang ké, thi dién tich cac ving trong lda nudc va rimg ngdp min va cac ving nude ty nhién
giam di dang ké trong 40 nim qua.

Kién nghi can tiép tuc nghién ctru sy thay doi thuc phi va sir dung dat bang phuong phap
vién thim va GIS chuyén siu hon, va & nhiéu khu vuc thuc nghiém khac nhau. Nghién ctru trong
tuong lai s€ tap trung tim hiéu nguyén nhan cua chuyén dbi st dung dat nhanh, tic déng dén moi
truong, sinh ké, tiép can tai nguyén thién nhién cta nguoi dan dia phwong va tinh d& bi ton
thwong do thién tai va thay di méi truong.
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Combination remote sensing and gis technology to analyze land cover and
land use changes in the case study of Ca Mau province
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Abstract

Remote sensing and Geographic Information System (GIS) are useful technologies for
investigating environmental changes due to human activities or natural phenomena in general
and analyzing land cover and land use changes in particular. The aim of this paper is to research
and combine remote sensing and GIS to evaluate and analyze land cover and land use changes
from 1979 to 2022 in Dam Doi district, Ca Mau province. Multi-temporal remote sensing images
(Landsat, SPOTS5, Sentinel-2) were used to analyze and establish land cover and land use change
maps in long and short periods. Both unsupervised and supervised classification methods are
applied, with the accuracy assessment results reaching over 80%. The results show that a
dramatic cultivated land and mangrove forests converted to aquaculture ponds and
residential/construction areas over four decades. Results from this study will help support
planners in developing appropriate policies for future land use planning and economic, social
and environmental policies to ensure the development and sustainability of this rural district.

Keywords: Land cover and land use, Remote sensing, GIS, Dam Doi, Ca Mau.
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