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Tom tit:

Tham thyc vdt ngap man thugc hé sinh thai bi de doa va dé bi ton thuong nhat trén thé gioi, da
va dang bi suy giam nhanh chong trong vai thap ky tro lai day. Dong thai tham thuc vdt ngdp man
6 thanh ph6 Quy Nhon gan nhw chua dwoc quan tdm va theo déi ké tir nam 1975, mdc di dién tich
da suy giam dang ké trong nhitng nam dau cia thé ky 21. Do d6, muc tiéu ciia nghién ciru nay la
dinh luwong tham thyc vat ngdp man va xdc dinh nhitng dong lyc chinh cua sw bién doi & khu vure
thanh ph6 Quy Nhon, tinh Binh Dinh giai doan 1975-2020. Nhitng bién déi theo khéng gian va thoi
gian ciia tham thwe vt ngdp man dwoc chiét xudt bang cdach sir dung phirong phdp phan logi dua
trén doi twong két hop véi cdc chi sé quang phé (CMRI) va thudt todan SVM (support vector machine)
trén cdc anh vién tham quang hoc. Két qud cho thd'y, dién tich tham thuwc vdt ngdp man khu viec thanh
phé Quy Nhon ¢6 su suy giam dang ké 8,26% trong sudt 45 nam va mirc dé suy giam khdc nhau
trong cdc thoi ky 1975-1995, 1995-2005, 2005-2010 va 2010-2020. Trong do, thoi ky 1995-2005 suy
gidm I6n nhat la 297,56 ha véi ty 1é suy giam hang ndm la 29,75%/ndam. Cdc phat hién trong nghién
civu ndy nhan manh sie can thiét phai gidm sat thwong xuyén va lién tuc ciia tham thwce vt ngdp mdn
doi véi mét thanh phé ven bién trong béi canh chiu tac dong cua bién doi khi héu va qua trinh do thi
héa dang dién ra nhanh chéng.

Tir khéa: Thiee vit ngdp man, vién tham, CMRI, hoc mdy, thanh phé Quy Nhon.

1. Tinh cép thiét

Theo thdng ké ciia To chirc Luong thuc va
Nong nghiép Lién Hop Quéc (FAO) cho biét, tir
nam 1980 dén nay dién tich tham thuc vat ngap
man (TVNM) da bi suy giam tur 20-35%. Tham
thuc vat ngdp man la mot kiéu tham thuc vat moc
trén cac bai boi ven bién gdm cac loai cay co, cy
bui va thuce vt tiép giap giita cac hé sinh théi trén
can ven bo ¢ vung nhiét déi va can nhiét doi co
moi trudng séng khéc nghi¢t. Tham thyc vat
ngdp min cung cip nhiéu dich vu hé sinh thai
ven bién quan trong, chrfmg han nhu 6n dinh trAm
tich, loc nudc, bao ton da dang sinh hoc, bao vé

bo bién, viing vinh, c6 gié tri tham my, lich str va
gia tri kinh té dang ké va dic biét 1a ty 1¢ hap thy
céc-bon cao gitip diéu hoa khong khi [1], [2].
Tham thuc vat ngap méan dem lai rit nhiéu loiich
cho hé sinh thai, song chung dang phai d6i mat
véi nhiéu mbi de doa tir cac hoat dong cua con
ngudi nhu khai thac chit phd 1am san, san xuét
vat li¢u xay dyng va chuyén d6i muc dich sur
dung dat hay tinh trang 6 nhidm cling véi cac yéu
t6 thoi tiét khic nghiét nhu bio, 1ii lut, myc nudc
bién dang, thay ddi nhiét do [3], [4]. Chinh vi
vay, viéc giam sat thuong xuyén dong thai cua
tham thuc vat ngdp man dé hiéu sau hon vé kha
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ning phuc hdi tw nhién va cac mbi nguy tiém an
trong tuong lai cua tham thuc vat ngdp mat. Tu
d6, co thé thuc hién cac chinh sach thich ung va
bao ton hé sinh thai ven bién hiéu qua 14 can thiét
va quan trong. Cung véi su suy giam dién tich
tham thyc vat ngdp man, viéce mét di tinh da dang
sinh hoc va gia tri kinh té ciing 12 nhitng van dé
nhirc nhbi dang duge luu tim. Nhiéu nghién ctru
trén thé gioi da chimg minh tiém ning cta viéc
mg dung cong nghé vién tham trong phat hién,
xac dinh va 1ap ban dd giam sat tham thuc vat
ngap man trén toan cau [4].

Cong nghé vién tham cung cép thong tin
theo khong gian - thoi gian vé sy phan b, su
khac biét cta thanh phén loai, tinh trang va
nhing thay d6i di va dang dién ra ctia tham thuc
vat ngap man. Tir d6, danh gia nhitng thay doi vé
dién tich va phan bd cua tham thuc vat ngap man
v6i chi phi thap hon, téc do xir Iy nhanh hon va
dac biét gidm sat & quy mo rong hon so voi voi
phuong phép truyén thong [4]. Nhimg dir liéu
bién dong da thoi gian cua tham thuc vat ngip
min c6 thé duoc st dung lam can cir phan tich
nhiing bién d6i vé mit khong gian va sy bién doi
nay voi uru diém cua dit liéu vién tham duoc cap
nhat lién tuc theo thoi gian [5], [6]. Phuong phap
phan loai dya trén ddi tuong (object-based) két
hop véi cac chi s6 quang phd dugc chiét xudt tir
anh vé tinh dugc str dung rong rai nham lam noi
bat cac dbi tuong thyc vat nhu: chi s6 thuc vat
khac biét chuan hoa (NDVI), chi sb thuc vat diéu
chinh ctia dat (SAVI) va chi s6 dién tich 14 (LAI).
Tuy nhién, céc chi s6 quang phd nay khong danh
riéng cho tham thuc vat ngdp man va khong thé
phan biét tham thyc vat ngdp man véi thyc vat
trén can. Do d6, dé giai quyét van dé nay mot s6
nghién cuu da dé xuét sir dung chi s6 nhan biét
tham thuc vat ngdp min két hop (CMRI) dic
trung cho tham thyc vat ngap man [2]. Diéu nay
gitip hd trg hiéu qua cho qua trinh dinh luong va
md hinh hoéa khong gian, dua ra danh gia hién
trang va bién dong ctua tham thuc vat ngap man.

Nghién cuu duoc tién hanh thuc hién trén
lanh thd hanh chinh thudc thanh phd Quy Nhon,

tinh Binh Pinh, noi c6 tham thuc vat ngdp man
phét trién gan v6i khu dan cu rat d& dang dé phat
trién thanh mot khu sinh thai phuc vu cho cong
tac quan 1y, quy hoach ctua Thanh phd. Nhiing
tac dong tiéu cuc dén méi truong da, dang va s&
tiép tuc gia ting v6i cudng do cao hon song song
v6i tc do phat trién kinh té chung ctia Thanh
phd. Muc tiéu ciia nghién ciu hudng téi tng
dung coéng nghé vién tham trong dinh luong
nhitng thay ddi vé khong gian va thoi gian ciing
nhu dong thai ctia tham thuc vat ngdp man giai
doan 1975-2020. Tur cach tiép can nay, co thé
thiy dugc dong thai bién dbi ciing nhu chi ra
nhiing tic dong tidu cuc 13 suy giam dén dién tich
tham thuc vat ngdp man. Nghién clru nay nhu la
mot tai liéu tham khao va cung cip thong tin cho
cac nha hoach dinh chinh sach nhdm cai thién céc
bién phéap bao ton tham thuc vat ngdp man hién
tai & khu vuc thanh phé Quy Nhon.

2. Khu vue nghién ctru, dir liéu va phuwong
phap tiép can

2.1. Khu vere nghién cizu va dir ligu sir dung

Khu vuc nghién ctu dugc lya chon thudc
thanh phd Quy Nhon, tinh Binh Pinh véi dién
tich tu nhién 1én t61 28.454 ha, trai dai trén cac
toa do tir 13°36°-13°54” vi do Bic, va 109°06’-
109°22’ kinh d6 Pong. Noi day tiép giap huyén
Tuy Phuéc va Phil Cat & phia béc, phia tdy giap
huyén Tuy Phudc, va phia nam gidp tinh Phi
Yén va phia dong giap v6i Bién Pong (Hinh 1).
Quy Nhon c6 tham thuc vat ngap man phat trién
chu yéu nam trong khu vuc dam Thi Nai véi cac
loai chinh nhu mam, ban, gi4,... 1a nhitng hé sinh
thai ddc trung ctia ving bién nhiét dgi, gép phan
bao vé vung bo, chdng x6i 16, cung cap ngudn
giong cho nudi tréng thuy san va lién quan mat
thiét tai sy giau cd vé nguon loi hai san, mang lai
loi ich truc tiép cho cong dong dan cu sdng ven
dam. Mat khéc, tham thuc vat ngap man con la
nén tang dé phaét trién du lich sinh thai va nudi
trdng thay san bén viing cho thanh phé Quy
Nhon.
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Hinh 1: V; tri khu viec nghién cizu va diz liéu anh vién tham giai doan 1975-2020.

Dit liéu vién tham co do che phi may dudi
3% duoc tai mién phi tai trang web
(http://earthexplorer.usgs.gov) boi Co quan
Khao sat Pia chit Hoa ky va thu thap tir Cuc
Vién tham Quéc gia, B6 Tai nguyén va Mai
truong. Anh vé tinh cia khu vuc nghién cau
duoc lya chon trong khoang bén muoi 1im nam
tir ndm 1975 dén nam 2020 (Bang 1). Véi dit liéu
vién tham da thoi gian va da do phan gian khong
gian, han ché chinh caa nghién ctiu nay lién quan

t6i thoi diém thu thap dir liéu khdng cuing khoang
thoi gian da dé lai mot sé nghi van lién quan dén
giai doan va sy nham I1an c6 thé toi tir su thay doi
cua tham thyc vat ngap man. Do d6, su tham gia
cia phan doan anh duya trén ddi tuong
(segmentation) va qua trinh hau phan loai (post-
classification) da dong vai tro quyét dinh téi do
chinh xac cua két qua phan loai tham thyc vat
ngap man.

Bang 1: Thong sé diz liéu vién tham si dung trong nghién cizu.

Vé tinh Loai san pham Ngay chup Phién hiéu
LANDSAT-5 LMO02_L1TP 133050 19750313 20180425 01 T2 1975-03-13 133/050
SPOT-2 SPOT_CAP 2 280-322 19950114 031000 2_J 1995-01-14 280/322
SPOT-5 SPOT_SCENE 5 280-322 20050229 031856 2_J 2005-02-29 280/322
SPOT-5 SPOT _ SCENE 5 280-322 20100309 031927 2_J 2010-03-09 280/322
SENTINEL-2 L1C T49PCR_A024668 20200313T031139 2020-03-13 A024668

2.2. Phwong phap nghién ciru

Pé khic phyc nhitng han ché trong tich hop
céc thong tin vé cau tric, hinh dang hay mdi quan
hé cua dbi twong tham thuc vat ngdp min.
Phuong phap phan loai dwa trén ddi tuong
(object-based) cho phép xac dinh va chiét xuit
cac dbi tuong tham thuc vat ngdp man trén anh
vién tham dé dang hon [6]. Phuong phép object-
based khong chi dem lai hiéu qua cao dbi voi dit

li¢u anh v¢ tinh d§ phan gidi cao va siéu cao, ma
d6i v6i nhing anh vé tinh c6 d6 phan giai khong
gian trung binh co thé tan dung nhimng loi thé
riéng khi xtr 1y nhu: (i) Tich hgp céac thuat toan
hoc may; (ii) Cac mau giai doan co tinh dong
nhat vé hinh dang, ciu trac va ty 18; (iii) Panh
gia bién dong vai do chinh xac cao [7]. Qua trinh
phan loai va phan tich bién dong tham thuc vét ngap
min duge thuc hién theo so dd trong Hinh 2.
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Hinh 2: Khung phuong phap nghién cuu sur dung trong nghién cuzu.

e Tiénxit Iy anh vé tinh: Hinh anh thu duoc
tr c&C cam bién cua vé tinh c6 thé chiu anh
hudng boi sensor, nang lugng mit troi, khi quyén
va dia hinh cua khu vuc [8], [9]. Do do, qua trinh
tién xtr 1y anh vé tinh v6i muc dich giam thiéu tat
ca anh hudng nay dén mirc tuong ddi nhat c6 thé
trong nghién ctru 16p phu mat dat [10]. Vi vay,
trong nghién ciru nay tit ca dit liéu anh vé tinh
da thoi gian dugc hiéu chinh buc xa/anh hudéng
khi quyén vé anh phan xa bé mat thong qua
phuong phap ATCOR (Atmospheric &
Topographic Correction) dugc tich hop trong
phan mém CATALYST Professional, giup khoi
phuc lai cac thanh phan phu ma chiu anh huéng
boi khi quyén. Sau do, tat ca dit liéu anh vé tinh
duoc hiéu chinh hinh hoc vé hé toa do VN2000-
Zone 49N (v6i sai s6 vi tri nho hon 0,5 pixel).
Céc dir lidu nay tiép tuc duge cin bang phd va
dugc tap hop vé ciing d phan giai 10m st dung
phuong phap ndi suy song tuyén (bilinear
interpolation), dé chuan bi cho qua trinh chiét
Xuét thong tin tham thuc vat ngap man. Pé chiét
xuit tham thuc vat ngap man, nghién cliru su
dung chi s6 CMRI (chi s6 nhan biét tham thuc

vat ngap man két hop) 14 hiéu cuia NDVI (chi sb
thuc vat khac biét chuan hoa) va NDWI (chi sb
nude chénh 1éch chuan héa) dugc dé xuat bai [2],
két hop véi cac kénh phd cua dit liéu anh vé tinh
trong quéa trinh phan loai dwa trén ddi twong
(object-based).

e Phédn logi dwa trén doi twong: Phuong
phap phan loai nay cho phép phan tich d6i twong
& da ty 1¢, giam thiéu sy xuét hién nhiing thay doi
nham 1an nho va phét hién bién dong duoc tot
hon [10]. Qua trinh bat dau bing budc phan
manh anh (segmentation) v6i cac tham sb tuy
chinh vé hinh dang (Shape), do chat
(Compactness) va ty 1€ (Scale). Pay la nhiing
tham sb quan trong truc tiép quyét dinh dén kich
thudc ctia mdi d6i twong tham thuc vat ngip
mian. Két qua tiy chinh cac tham s6 phan manh
anh, sau nhiéu lan thu nghi¢m da lga chon cac
tham s nhu: Scale (10), Shape (0,65) va
Compactness (0,75) trd thanh cac tham sé t6i vu
trong viéc giam thiéu nham 1an giira cic tham
thuc vat ngdp man véi cac débi tuong khac trén
anh v¢ tinh trong khu vuc nghién ctru.
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Hinh 3: V; tri thit nghiém lyra chon c&c thdng sé trong qud trinh phdn doan dnh.

o Chinh sita va danh gid d¢ chinh xdac két
qud phdn logi: Cac ving nho riéng 1¢ nham 1an
duoc thuc hién trén co so thong ké s6 lugng va
duoc gan thude tinh thi cong. Nham chinh 1y va
loai bo cac d6i tugng riéng 1é gdy nham lan va
tang do chinh x4c cua két qua phan loai dya trén
ddi tuong. Mot cudce khdo sat thuc dia trong thoi
gian tir ngdy 15-17 thang 3 nam 2020 dé d4nh gia
d0 chinh xac cua hinh anh nam 2020. Dt li¢u
kiém chuing thyc dia nay hoan toan ddc 1ap voi
dir liéu tham gian mo tinh phan loai dé dam bao
tinh khach quan cua danh giad do chinh xac cua
két qua sau cung. Nghién ctru di thu duoc tong
cong 250 mau xac thuc cua tham thuc vat ngap
min. Di véi cac thoi diém khac (1975, 1995,
2005 va 2010), nhom tac gia da thyc hién luya
chon cac mau kiém ching ngéu nhién (250 mau)
bang cach str dung hinh anh Google Earth va tir
cAc tai liéu ban dd hién trang st dung dat gz‘?m voi
thoi diém dugc thu thap tir S6 tai nguyén va Moi
truong tinh Binh Dinh.

o Ddnh gid bién déng tham thic vt ngdp
m¢n: Qué trinh dénh gia tinh bién dong ctia tham
thuc vat ngdp man trén anh vé tinh da thoi gian
theo phuong thirc: (i) Str dung mot dir liéu tham
thue vat ngap min tai thoi diém nam 2020 13 nim
m&i nhit trong giai doan nghién ctru 1am co s6;
(ii) Phan tich nhiing thay doi theo cac thoi ky sau
(1975, 1995, 2005 va 2010). Ngoai ra, qua trinh
danh gia bién dong con trd thanh tién dé cho qua
trinh phan tich dinh luong vé dong thai ctia tham

thuc vat ngdp man trong khong gian. Trong
nghién ctru nay, cac chi sé danh gia mirc d6 bién
dong cua tham thuc vat ngdp man dugc sir dung
nhu: Bién dong hing niam (AC) va Ty 18 bién
dong hang nam (IC). Cac chi s niy cung cép
thong tin dinh lugng dé mo ta sy thay doi cua
tham thyc vat ngdp man va dugc xac dinh bédi cac
cong thuc sau:

AC =(Area , - Area ) )

Area
(%8 100% 2)

(t2-t1)

IC=

Trong do: Area,g) la dién tich tham thuc vat
ngap man trong mot khoang thoi gian xac dinh;
Areag) 12 tong dién tich tham thyc vat ngap man
trong nam sau; Areag) la tong dién tich tham thyc
vat ngap man trong ndm trudC; Ap—¢r) 12 mot
khoang thoi gian (t1 1a thoi gian nam trudc; to 14
thoi gian nam sau).

3. Két qua va thio luin

3.1. Bdn dé tham thuc vdt ngdp man khu
vurc thanh phé Quy Nhon giai doan 1975-2020

Str dung hoc mday véi thuat todn SVM
(support vector machine) trong phan loai dua
trén ddi tugng cho anh vé tinh trong cic nim
1975, 1995, 2005, 2010 va 2020. Sau khi gdp cac
16p nho va tinh chinh két qua phén loai, danh gia
d6 chinh x4c da dugc thé hién. Khi so sanh véi
cac tap ving mau kiém ching, d6 chinh x4c nhu
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sau: (i) P9 chinh xac phan loai tong thé (OA)
duoc uwoc tinh 1la 80,5% nam 1975; 83,6%
(1995); 84,3% (2005); 86,5% (2010) va 85,2%
nam 2020; (ii) Hé sb kappa lan luot 14 0,78 nim
1975; 0,81 nam 1995; 0,82 nam 2005; 0,84 nam
2010; va 0,83 nam 2020.

Céc gia tri do chinh x4c thu dugc phu hop
v6i tiéu chuan phan loai c6 ngudn gdc tir anh vé
tinh. Toan bg khu vuc nghién ctru dugce phan loai
trong 5 thoi ky (1975, 1995, 2005, 2010 va 2020)
va dugc minh hoa trong Hinh 4.
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Hinh 4: Phan bo khong gian cua tham thuc vdt ngap man khu vuc
thanh phé Quy Nhon giai doan 1975-2020.

Trong vong 45 nam, dién tich tham thyc vat
ngap man cé sy suy giam rd rét 371,81 ha (tur
483,42 ha giam con 111,61 ha) tir nam 1975 dén
2020 (Hinh 5). Bé phan tich qua trinh bién dong
tham thuc vat ngap min caa khu vuc thanh phé
Quy Nhon. Trong nghién cttu nay, nhdm tac gia
phan tich thanh hai giai doan chinh: Giai doan 1
(1975-1995) va Giai doan 2 (1995-2020). Trong
do, Giai doan 1 kéo dai 20 nam (1975-1995) dién
tich tham thuc vat ngap man giam nhe 25,5 ha
(tir 483,42 ha giam con 457,92 ha) va Giai doan

1985 1990

1995

2 (1995-2020) trong vong 25 nam, tham thyc vat
Ngap man cd sy suy giam rat manh va dugc udc
tinh khoang 346,31 ha (tir 457,92 ha giam con
111,61 ha). Nhu vay, Giai doan 2 (1995-2020)
mirc d6 suy giam thuc vat ngap man gap 13,5 lan
S0 v&i Giai doan 1 (1975-1995), diéu nay ching
t6 khi thanh phé Quy Nhon trong qua trinh d6 thi
hoa thi dién tich tham thuc vat ngap man suy
giam nhanh hon so véi trudc khi budc vao gian
doan phat trién do th.

111.61

2000 2005 2010 2015 2020 2025

Théi gian (nim)

Hinh 5: Biéu @6 dién tich TVNM khu viec thanh phé Quy Nhon giai doan 1975-2020.
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3.2. Nhitng thay doi cia tham thuc vt
ngdp man ¢ thanh phé Quy Nhon

Dya vao Bang 2 va Hinh 4 cho thay, dién
tich thuc vat ngdp man suy giam nhiéu nhét vao
giai doan (1995-2005) va giai doan (2010-2020).
Néu nhu nam 1995 dién tich tham thyuc vat ngap
man 1a 457,92 ha thi dén nam 2005 con 160,36

ha va dén nam 2020 chi con lai 111,61 ha. Vé ty
1¢ bién dong hing nam (IC), nhitng thay d6i vé
tham thuc vat ngap méan dugc nhan théy lacoy
nghia théng ké; va giam 1,27%, giam 29,75%,
tang 4,67%, giam 7,21%, va gidm 8,26% trong
cac thoi ky (1975-1995), (1995-2005), (2005-
2010), (2010-2020) va trong toan bd giai doan
nghién ctru (1975-2020), twong tng.

Bdng 2: Thong ké bién dong hang nam thie vt ngdp mdan giai doan 1975 — 2020.

CAc giai doan tir nam 1975 dén nim 2020
1975-1995 1995-2005 | 2005-2010 | 2010-2020 | 1975-2020
AC (ha) -25,5 -297,56 23,35 -72,1 -371,81
IC (%) -1,27 -29,75 4,67 -7,21 -8,26

Két qua cho théy murc d¢ tham thuc vat ngap
man ciing thay doi theo khong gian - thoi gian.
Tham thyc vat ngdp man ¢ thanh phé Quy Nhon
it nhiéu khong d6i tir nam 1975 dén nam 1995
(Hinh 4), trung binh mdi nim giam 1,27 ha. Tur
nam 1995 dén nam 2005, tham thuc vat ngap
min duoc chuyén do6i thanh trang trai nudi trong
thity san va cac loai hinh sir dung dat khac (vi du:
néng nghiép) ciing dugc chuyén doi thanh trang
trai nudi trong thity san trong cung thoi gian. Tir
nam 2005 dén nam 2010, do chinh sach thay doi
ctia thanh ph Quy Nhon d4 tién hanh trong méi
tham thyc vat ngdp man ven dam Thi Nai nham
phuc hdi méi trudng sinh théi, bao vé ngudn loi
thity san trong dam. Trong giai doan nay, tham
thuyc vat ngap man da tang lén 23,35 ha (tu
160,36 ha tang Ién 183,71 ha), trung binh gia
tang 4,67 ha/nam. Tuy nhién, trong giai doan tiép
theo (2010-2020) dién tich tham thyc vat ngép
man giam dang ké 72,1 ha (tir 183,71 ha xudng
con 111,61 ha), trung binh 7,21 ha/nam. Do su
phat trién va d6 thi hoa nhanh trong nhitng nim
dau cua thé ki 21, cung v6i sy doi méi va phat
trién nong 1am ving dim nudc c6 thé thiy duoc
nhan thirc cia ndng ngu dan vé tim quan trong
va loi ich to 16n tir tham thuc vat ngdp man dem
lai bi han ché, nhét 1a viéc néng ngu dan chay
theo loi ich trudc mét tir nudi trong thiry san xuat
khéu do dé nhitng tham thuc vat ngdp man da bi

loai bo va bi thay thé 1am ao nudi tdm véi dién
tich 1on (Hinh 6- A va C).

Do vi tri chuyén tiép gitra méi trudng bién
v6i dat 1ién, nén hé sinh thai tham thyc vat ngap
min ludn ¢ tinh da dang sinh hoc rét cao, dong
vai tro quan trong trong 6n dinh méi truong sinh
thai. Quan 1y va gitr gin hé sinh théai tham thuc
vat ngdp man nham giam tinh trang xam thyc,
phat huy chirc ndng phong hd bao vé moi truong,
chéng x6i 16 va cb dinh cac bai boi ven dam ciing
nhu gép phan da dang sinh hoc. Tham thyc vat
ngdp min c6 thé che chan cho cic ving nudi
nhiéu loai cua, tdm, cé4 sinh séng dudi tan thuc
vat. Mat di tham thuc vat ngdp man la mat noi
séng, noi sinh san, vuon wom cta nhiéu loai
dong vat thiry san, dan dén méi truong nude bi
suy thoai. Pong thoi, hoat dong nubi trong thiy
san da thai ra moi truong mot lugng 16n nudce
thai, chét thai ran khong qua qua trinh xtr 1y, cliing
v6i viée pha huy tham thuc vat ngdp min 1ay dat
nudi tom da gy ra 6 nhiém moi trudng nghiém
trong. Véi sy phét trién nhanh chéng cta nén
kinh té - xd hoi, nan chat pha, cac du an khai thac
nudi trong thiy san, san xuat nguyén lidu duy tri
sinh ké dia phuong thi viéc tac dong dén tham
thuc vat ngdp man la diéu tat yéu. Nhiing tac
dong tiéu cuc dén moi truong da, dang va sé tiép
tuc gia ting v4i cudng dd cao hon & thanh phd
Quy Nhon (Hinh 6- B va D).
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Hinh 6: Minh hoa mét sé hoat dong cua con nguroi tai khu viec nghién cizu. (A) va (C) khu viec nudi
trong thuiy sdan dan xen véi thuc vt ngdp man con sot lgi; (B) san ldp mat bang khu vec ¢6 tham
thurc vt ngdp man; (D) Nha cao tang xay dung sat véi TVNM.

Nghién ctru trén thé gi6i dd udce tinh viée pha
tham thyc vat ngap man s€ phat thai 0,02-0,12
Pg cac-bon mdi nim va chiém khoang 10%
lugng phat thai do pha rirng. Nan chat pha tham
thuc vat ngdp man va thay d6i muc dich s dung
dat hién dang dong gop 8-20% luong khi cac-bon
di-0-xit (CO) phat thai toan ciu do hoat dong
ctia con nguoi [2]. Nhitng tac dong ti€u cuc, chay
theo 1oi ich truéc mat ma con ngudi tao ra can
trd kha nang phuc hoi ctia hé sinh thai tham thuc
vat ngdp man do nhitng hoat dong phat trién
ving ven bién (vi du: xdy dung dudng sa, co s&
ha tang hién dai va du an phat trién du lich) lam
han ché qué trinh di cu cia dong vat, cling nhu
su suy thodi tham thuc vat ngdp méan, lam giam
ning sudt che chan phong ho ciing nhu sinh ké
lau dai cua nguoi dan trong tuong lai. Sy tuong
hop cia tac dong dén tinh hinh st dung dat va
bién d6i khi hau thé hién sy bat 6n ciing nhu viée
quan 1y va bao ton hé sinh thai ven bién trong
tuong lai.

Trong nghién ctru nay, vi¢c danh gia do
chinh xac cho thiy c6 thé wéc tinh d6 che phu
ctia tham vét ngdp man & khu vue thanh phd Quy
Nhon béng cach st dung dir li¢u anh v¢ tinh do
phan gidi khong gian trung binh (Landsat-5,
SPOT-2, SPOT-5 va Sentinel-2). D6 chinh xac
ctia két qua phan loai dua trén d6i twong véi thuat

toan SVM c6 hi€u qua trong vi¢c tach cac 16p
thuc vat ngdp man dé phan biét voi cac ddi tuong
khong phai 1a thuc vat ngdp man. Hinh anh phan
loai Landsat-5 cho do chinh xéc tong thé (OA)
va gié tri kappa (80,5% va 0,78) thap hon so véi
hinh anh phan loai SPOT-2 (83,6% va 0,81),
SPOT-5 (86,5% va 0,84) va Sentinel-2 (85,2%
va 0,83). Diéu nay c6 thé 1a do cac miu dao tao
trong nghién ctru nay khong khép va chat ché voi
thoi diém thu nhan anh hay do anh huéng cua
thuy triéu, mic du nghién ctru da str dung cac ban
d6 tham chiéu ciing nhu cac hinh anh d phan
giai cao cua Google Earth lam dir 1iéu tham khao.
Tuy nhién, két qua chiét xuat tham thyc vét ngap
mdn trong giai doan 1975-2020, c6 d¢ chinh xac
tong thé déu trén 80% va hé sb kappa trén 0,75
cho thay rang tham thuc vat ngdp min dugc phan
loai tét. Ranh gid1 cua khu vuc nghién ctru dugce
lua chon can than ddi véi cac vung ngap man, dé
giam sai s6 phan loai. Nhin chung, cac dién tich
tham thyc vat ngdp mén da dugc dinh lugong tbt
bang phuong phéap phan loai dya trén dbi twong
tich hop chi s6 CMRI va sir dung thuét toan
SVM. Ngoai ra, trong nghién clru nay, cac bao
cdo kiém ké tham thyuc vat ngdp man trudc day
da duoc sir dung dé tim hiéu nguyén nhan dang
sau dién tich tham thyuc vat ngap man bi suy gidm
trong khu vuc nghién ctru.
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4. Két luan

Nghién clru nay da sir dung anh v¢ tinh da
thoi gian dé dinh luong nhitng thay doi ciia tham
thuc vat ngdp man ¢ thanh phé Quy Nhon. Mac
du cac nghién ctru trude ddy di lap ban do vé
pham vi tham thuc vat ngdp man ¢ khu vuc thanh
phé Quy Nhon, nhung cac nghién ctru nay sir
dung cac phuong phap truyén théng kha don
gian va ton kém. Nghién cru ctia nhém tac gia
da tap trung vao cac phuong phép hoc may hién
dai dé chiét tach tham thyuc vat ngap man. Ty 18
che phu tham thyc vat ngdp man ¢ khu vyc thanh
phd Quy Nhon di bi thu hep dang ké trong 45
nam qua (tir 1975 dén 2020), dién tich ciia tham
thuc vat ngdp man da gidm thuc sy tr ndm 1995
dén nam 2005 (297,56 ha). Céac hoat dong cua
con ngudi tir chuyén ddi muyc dich s dung dat
gdy kho khan cho c4ac nha hoach dinh chinh sach
trong cong tac bao ton tham thuc vt ngap man.
Trong hon bdn thap ky qua, tham thyc vt ngap
min d3 giam manh tai thanh phd Quy Nhon,
nhimng thay doi vé tham thuc vat ngdp man lién
quan dén nan chat phé rung, x61 mon, bdi tu va
chuyén d6i muc dich sir dung dat sang cong
nghiép hoa trong nudi trong thiy san. Ngoai ra,
dudi tac dong manh ciia qua trinh bién ddi khi
hau khién cho méi truong nude bi thay d6i, dan
dén tham thuc vat ngdp min bi suy giam dang ké
ca vé sO lugng 1an chat luong. Nghién ctru nay
g6p phan vao viéc theo ddi nhitng thay d6i cua
tham thuc vt ngdp man theo thoi gian va dé 1ap
ban dd khu vuc tham thuc vat ngdp man chinh
xéc va tiét kiém chi phi hon. Két qua nghién ciru
ctia nhém tac gia cung cép thong tin hitu ich cho
céc nha hoach dinh chinh sach nhiam ting cuong
bao v¢ cac hé sinh thai tham thuc vat ngdp man
& khu vuc ddm Thi Nai va cac ving l1an cén.
Trong tuong lai, két qua c6 thé dugc phét trién
dé nghién ciru theo dbi, giam sat thay doi 16p
phu/st dung dat hé’mg nam dé hd tro diéu tra, du
doan cac kich ban thay ddi st dung d4t hoic danh
gi4 va xac dinh dic diém da dang sinh hoc &
nhirng vung c6 tham thyuc vat ngap man.O
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Summary

Monitoring of Mangrove Vegetation using Remote Sensing technology and Machine
Learning models: A case study of Quy Nhon city, Binh Dinh province, Vietnam

Dang Ngo Bao Toan, Quy Nhon University
Do Thi Nhung, Nguyen Thi Diem My, Nguyen Ngoc Thach, Pham Van Manh
University of Science, Vietnam National University, Hanoi

Mangrove vegetation is among the most threatened and vulnerable ecosystems in the world,
which has experienced a rapid decline over the past few decades. The dynamics of Mangrove
vegetation in Quy Nhon city has been almost unnoticed and monitored since 1975, although the area
has decreased significantly in the early years of the 21% century. Therefore, the objectives of our
study were to quantify changes in mangrove vegetation and identify the dominant drivers of change
in Quy Nhon city, Binh Dinh province in the period 1975-2020. Spatial and temporal changes of
mangrove vegetation were extracted using an object-based classifier combined with spectral index
(CMRI) and support vector machine (SVM) algorithms in optical remote sensing images. The results
show that the mangrove vegetation area of Quy Nhon city has significantly decreased by 8.26%
during the 45 years and different degrees of decline in periods 1975-1995, 1995-2005, 2005-2010,
and 2010-2020. In which, the period 1995-2005 has the largest decrease of 297.56 ha with an annual
reduction rate of 29.75%/year. The findings of this study highlight the need for frequent and
continuous monitoring of mangrove vegetation for a coastal city in the context of the impact of
climate change and the rapid urbanization process.Q

Keywords: Mangrove vegetation, remote sensing, CMRI, machine learning, Quy Nhon city.
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