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NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciru bién dong ring ngap man khu vuc dai ven bién
Tay Nam Viét Nam str dung dir liéu vien tham va GIS
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Lé Pinh Nam!, Nguyén Thiy Linh®
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TOM TAT

Bai bao gigi thiéu két qua nghién ciru bién dong rirng ngap man khu vuc dai ven bién Tay Nam Viét Nam
giai doan 1999- 2015 trén co s& phan loai anh sb tir cac tai liéu vién tham Landsat TM cho cac nam 1999,
2005, 2009 va Landsat 8 OLI cho nam 2015. Két qua phan loai c6 d6 chinh xé4c toan cuc dat 86.4%, chi sé
Kappa la 0.838. Trén co sé hién trang rirng ngap man tai cac thoi diém do6, cong nghé GIS dugc &p dung
dé danh gia bién dong cho 3 giai doan 1a 1999 - 2005, 2005 - 2009 va 2009- 2015. Két qua nghién ctru cho
thay rang dién tich ring ngap man cé xu thé giam dan tir nam 1999 dén nam 2009 va sau do lai c6 xu thé
tang dén nam 2015.Trong giai doan 1999-2005, vé co ban dién tich rirng bi mat di va thém maoi la Xap xi
nhau, mac du dién tich c6 giam nhung khong nhiéu. Trong giai doan 2005 - 2009 dién tich rirng ngap man
da giam khoang trén 9,000 ha, vi vay ma tong dién tich rimg ngap man giai doan nay di giam di nhiéu so
V6i giai doan trude. Giai doan 2009 - 2015, dién tich rirng ngap man dugc thém mai 1én hon dién tich rirng
bi mat di, khoang trén 26,000 ha, nhur vay vé xu thé chung trong giai doan nay dién tich rung tang 1én dang
ké. Nhin chung, rirng ngap man luén bién dong theo thoi gian va chiu tic dong cua rat nhiéu yéu té, trong
d6 chinh sach cua Nha nuée cd lién quan va viéc ngudi dan ty ¥ chuyén déi muc dich sir dung tir rirng ngap
man sang nudi thuy hai san hodc nguoc lai 1a nhitng nguyén nhan chinh dan dén bién dong rirg ngap man
& khu vuc nghién cau.

Tir khéa: Bién dong rirng ngap man; Dai ven bién; Vién tham; GIS; Tay Nam Viét Nam.

1. D3t vin dé

Rirng ngap man la nhitng quan xa thyc vat hinh thanh & vang ven bién va ctra sdng, nhiing noi bi tac
dong cua thay tridu ¢ vung nhi¢t d6i va a nhi¢t doi. Trén thé gidi, cac tén goi khac nhau thuong dugc sir
dung nhu “rirng ven bién”, “rirng & vuing thay tridu” va “rang ngap man” (FAO, 1994). O Viét Nam, thuat
ngit “rirng ngap man” duoc cac nha khoa hoc théng nhat su dung mot cach rong ral (Ngb Binh Qué va Vo
Dai Hai, 2012). Rung ngap man 1 noi cu trd, cung cap nguon thirc an cho cac quan thé sinh vat ¢ cac ving
ctra sdng, ven bién va c6 vai trd phan huy chat thai, giam thiéu 6 nhidém méi truong, diéu hoa khi hau, mg
rong dién tich dat boi, han ché x6i 1¢, xam nhap man, phong ho dé ven bién, ngan can séng bién va bao vé
san xuat néng nghiép vuing ven bién phia trong. Tuy nhién, rimg ngap man lai la ddi twong nhay cam, dé bj
anh huéng va bién dong theo thoi gian do tac dong cua cac hoat dong phat trién kinh té - x& hoi. Théng ké
dién tich rirng ngap man trén Thé gidi khoang 15,2 triéu ha vao nam 20035, véi dién tich Ién nhét tap trung
& chau A va chau Phi, tiép theo 1a Bic va Trung M. Trong giai doan tir nam 1980 dén nam 2005, dién tich
ring ngap man bi mit di 1a dang bao dong, khoang 20%, twong duong 3,6 tri¢u ha (FAO, 2007). O Viét
Nam, rng ngap man tap trung chu yéu & céc tinh ven bién thudc hai dong bang I6n 1a dong bang Séng
Hong va ddng biang séng Ctru Long. Theo thdng k&, rirng ngap man & dong biang séng Ciru Long ¢ xu thé
giam vé dién tich trong giai doan 1943-2008, khoiang 250,000 ha vao nim 1943 (Hong, Phan Nguyen va
Hoang Thi San, 1993), 191,800 ha vao nam 1983 (theo Vién Diéu tra, Quy hoach rimg). Dén nim 2008,
theo Pé an phuc hoi va phat trién ring ngap man ven bién giai doan 2008-2015 ciia Bo Néng nghiép va
Phat trién nong thon, thi rng ngap man & dong bang sdng Ciru Long con khoang 166,282 ha. Rimng ngap
man Ca Mau duoc biét dén nhu 1a khu ring c6 dién tich tap trung I6n nhat ¢ Viét Nam, tuy nhién, dién tich
ring bién dong dang ké theo thoi gian. Cac nghién ctru cho thdy, tdng dién tich ring Ca Mau khoang
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149,982 ha vao nam 1943 (Moquillon, 1950), 120,680 ha vao nam 1965 (Tong va nnk, 2004) va giam
xudng con 65,469 ha vao nam 2013 (Tran Vian Thic, 2014). Tir naim1965 dén 2001, dién tich ring ngap
man bi mat di khoang 38,700 ha, twong dwong 32% dién tich nim 1965 (Tong va nnk, 2004). Trong giai
doan 2004-2009, dién tich ring ngap man tai Huyén Ngoc Hién, Ca Mau da giam 30% (Brunner va Quyen,
2011). Tai tinh Kién Giang, dién tich rirng ngap man udc tinh khoang 3,936 ha vao nam 1999 va tang lén
thanh 5,430 ha vao ndm 2006, tuy nhién, wc tinh dya trén anh vé tinh chi 1a 3,500 ha (Duke va nnk, 2010).
Phan 16n rirng ngap man phan bé ¢ hai huyén An Bién va An Minh véi dai rimg ngap man thay doi vé
chiéu rong tir 20m dén 500m (Nguyén Thi Kim Cdc va nnk, 2008).

Str dung tu liéu anh vién tham trong giam sat va danh gia bién dong dién tich ring ngap man da mang
lai hidu qua rat 16n va duoc thé hién trong rat nhidu cong trinh nghién ciu trén Thé gidi cling nhu & Viét
Nam. Mot nghién ciru rat cong phu da thyc hign viéc danh gia mot céch tong quat nhat dya trén phan tich
téng quan 180 cong trinh duoc thyc hién trong hon hai thap ky qua vé (g dung vién tham trong nghién
cau ring ngap man (Claudia va nnk, 2011). Nghién ctru nay da cho rang, trong bdi canh hién nay, vién
tham 1a cong cu duoc lya chon dé cung cap thong tin khong gian, thoi gian va phan bé hé sinh thai ring
ngap man, su khac biét loai, tinh trang sirc khoe va nhimng thay doi lién tuc cia quan thé rirng ngap man
theo thoi gian. Trong nghién ciru nay, cac dir liéu anh vé tinh Landsat TM va Landsat 8 OLI dwoc sir dung
dé phan loai hién trang va danh gia bién dong ring ngap man khu vuc dai ven bién Tay Nam Viét Nam
trong giai doan 1999-2015.

2. Co s6 tai liéu va phwong phap nghién ciu
2.1. Pham vi nghién cizu va co sé tai ligu

Pham vi khq vuc nghién cuu la vung ven bién va hai dgioTéy Nam Viét Nam thudc hai tinh Kién Giar]g
va Ca Mau, nam trong gisi han toa do: 103°25'23” dén 105°21'10” kinh d6 dong va 08°17'45” dén
10°35'00” vi do bac (Hinh 1).
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Hinh 1. So do pham vi khu vuc nghién citu

Nghién curu sir dung cac anh vé tinh Landsat TM thu nhan nam 1999, 2005, 2009 va anh Lansat 8 OLI nam
2015. Bao phu vung nghién ciru la cac canh anh va 125 - 54, 126 - 53 va 126 - 54, thong tin anh dugc sir dung
trong nghién cau the hién trong bang 1. Ngoai ra, dit liéu thuc dia bao gom 147 diém khao sat do de tai thuc
hién dugc sir dung dé xdy dung khéa giai doan va danh gia @6 chinh xé&c két qua phan loai.

Bdng 1. D liéu anh vé tinh Landsat si dung trong nghién cuu

B6 cam | Canh anh Gid t,hu Ng?y }hu B6 cam | Canh anh Gib thu Ngﬂay Fhu
nhan anh nhan anh nhan anh nhan anh

125 -54 09:51:01 27/10/1999 125-54 | 10:05:12 | 09/12/2009

126 - 53 09:55:31 21/12/1999 ™ 126 -53 | 10:10:39 | 29/10/2009

™ 126 - 54 09:55:55 21/12/1999 126 -54 | 10:10:54 | 13/10/2009

125 -54 10:02:43 24/08/2005 125-54 | 10:14:31 | 09/02/2015

126 - 53 10:06:35 19/01/2005 OLlI 126 -53 | 10:19:47 | 21/04/2015

126 - 54 10:08:51 15/08/2005 126 -54 | 10:20:11 | 21/04/2015
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2.2. Phwong phap nghién ciru
2.2.3. Phirong phdp tién xir Iy anh

Céc canh anh vé tinh thu nhan da dugc hiéu chinh hinh hoc (¢ mirc L1T) va dua vé hé toa d6 UTM, mui
48 str dung Dgtum ‘VVGS-84“. Cai,c budc tien Xu Iy anh dugc thuc hién thong qua hiéu chinh btrc xa, hie}u
chinh khi quyén nham chuyén doi cac gia tri cap d6 xam DN (Digital Number) v¢€ gia tri phan xa mat dat.
Sau do6 anh duogc cat va ghép dam bao bao phu toan bd khu vuc nghién ctu (hinh 1).
2.2.4. Phuong phap phdn logi anh

~Dé xay dung c4c ban do hién tang ring ngap man tai cac thoi diém thu nhan anh khac nhau, nghién ciru

tién hanh phén loai cd kiém dinh si dung phuong phap phan loai x4c suat cuc dali (Maximun Likelihood).
Tir két qua phan loai, thuc hién danh gia do chinh x4c va tién hanh cac budc sau phan loai dé co duoc két
qua CUOI cung
2.2.5. Phirong phap danh gid bién dong bang GIS

Nghién ctu sir dung thao tac chong ghép s6 hoc cua cong nghé GIS dé danh gia bién dong. Cac lop
thong tin dau Vao can dugc ma hoa thanh dang s6, moi dang s6 dac trung cho mét doi tuong cua 16p thén’g
tin dau vao, thong tin dau ra duoc giai md tro lai va dua vao do co thé biét dugc xu thé bién dong cua doi
tugng can quan tm. Coéng thirc danh gia nhu sau:

IDBlen dong — IDTruorc*looo + |DSau

Trong d6: IDpién dong: 12 gia tri bién dong cho biét dang 16p phu ctia ndm trude chuyén doi sang dang 16p
phu cua nam sau.

IDTrse: Gia tri s6 duge mi hoa tir cac dang 16p phu ctia nam trude

IDsa: Gid tri s6 dwoc ma hoa tir cac dang 16p phi ciia ndm sau
2.2.6. Phuong phdp danh gia dé chinh xac phén logi

Nghién ctru sir dung cong thic tinh chi sb Kappa dé danh gié d0 chinh xac phan loai, cong thirc nhu sau:

K=hF P—MP—lin P= ZPP = Zn
1_Pc V6 U_i:l ii_N e i V 1 i+ +|_ i+ i
Trong d6:

K: Chi s Kappa; Po: D6 chinh xéc cuia thoa thuan quan sat; Pc: Udc tinh cua thoa thuan co hoi;

N: Tong s6 diém quan sat; M: S6 hang (cot) trong ma tran danh gia; ni: S6 diém quan sat trén hang i va
cot i; niv: Tong sb diém quan sét trén hang i; n.i: Tong sé diém quan sét trén cot i

Hé s6 Kappa dao dong trong khoang tir 0 dén 1 va dugc chia thanh 3 nhém chinh:

K > 0.8: Do chinh xéac cao; 0.4 < K < 0.8: Do chinh xac trung binh; K < 0.4: Do chinh xéc thip
3. Bién dgng rirng ngap min khu vuc Tay Nam Viét Nam giai doan 1999-2015
3.1. Phan logi hién trang rirng ngdp mdan

Phuong phap phan loai c6 kiém dinh dugc thyuc hién trén céc anh vé tinh tai cac thoi gian thu nhéan anh
vao cac nam 1999, 2005, 2009 va 2015. Dya trén dir liéu khao sat thuc dia, cac khoa giai doan vé dbi tuong
16p phu thyc vat trén anh v¢ tinh dugce xay dung cho muc dich thanh 1ap ban dd & ty 1€ 1:50.000. Theo @0,
khu vie nghién ctru bao gom 8 dbi tuong chinh la: rimg ngdp man, ring ty nhién, ring trong, dat nudi trong
thity san, dat chuyén trong loa, cay tréng 1au nam, khu dan cu va mat nude. Sau khi phan loai, két qua phan
loai dugc danh gia bang chi sb Kappa dua trén 147 diém khao sat thyc dia. Két qua danh gia cho thay do
chinh x4c toan cuc dat 86.4%, chi so Kappa co gia tri la 0.838 (bang 2).

Bang 2. Két qua danh gia dé chinh xac va tinh chi sé Kappa

Dir liéu phén loai
M@ @ |G |6® | F]@® |Tong
Rung ngap man (1) 9 0 0 1 0 1 0 0 11
. | Rung ty nhién (2) 0 21 0 0 0 6 0 0 27
‘& | Rung trdng (3) 0 0 6 0 0 0 0 0 6
2 | Pt nuai trong thuy san(4) 1 0 0 | 14 | 2 0 0 0 17
= | Dat chuyén lda (5) 0 0 0 0 25 2 0 0 27
2 | Cly trong 1au nam (6) 0 2 1 0 0 23 4 0 30
8 Khu dén cu tap trung (7) 0 0 0 0 0 0 25 0 25
Mt nuéc(8) 0 0 0 0 0 0 0 4 4
Tong 10 23 7 15 27 32 29 4 147
Do chinh x&c toan cuc: 86.4%; Chi s6 Kappa: 0.838
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Nhur vy, v6i hé s6 Kappa > 0.8 thi két qua phan loai co d chinh xac cao. Trén co s cc ban d phan
loai 16p phu thyc vat (hinh 2), d6i tugng rimg ngap man dugc trich xuat dé 1am co s¢ danh gia bién dong.
Théng ké vé dién tich cho thdy, tong dién tich rimg ngap man trong nam 1999 1a 75.974,80 ha, nim 2005
14 75.381.15 ha, ndm 2009 1a 66.146,39 ha va nam 2015 1a 92.234.33 ha.

10330 104°00°

103°%0 104°00 10430 10500 10330 104°00° 104°30 105°00°

Hinh 2. Ban d6 phan loai 16p phu thyc vat (thu nho tir ty 1€ 1:50.000), theo thir ty tir trai sang phdi va tur
trén xuong dudi twong tng vaGi cac nam 1999, 2005, 2009 va 2015

3.2. Bién dgng rieng ngdp man khu veec nghién cieu giai doan 1999-2015

Trén co s¢ cAc ban do hién trang rimg ngap méan duoc trich xuat tir c4c ban d6 hién trang I6p phi thyc
vat tuong ung, thuc hién danh gia bién dong rieng ngap man cho tung giai doan va cdy dung ban d6 bién
dong rung ngap man (hinh 3).
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Hinh 3. Ban dd bién dong ring ngap man (thu nho tir ty 1é 1:50.000), theo thr tu tir trai sang phai tuong
ng vai cac giai doan 1999-2005, 2005-2009 va 2009-2015
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Tir két qua nghién ciu cho thay sy bién dong rirng ngap man giai doan 1999 - 2015 khu vuc ven bién
Tay Nam Viét Nam co su tang giam khac nhau theo ting giai doan (bang 3). Méc du di¢n tich rung ngap
man khong thay ddi qua timg giai doan van gitr dugc ¢ mirc twong ddi cao, song dién tich rirng bi suy giam
hoic tang Ién ciing c6 su thay doi theo khong gian tly thuoc vao mirc do tac dong ciia con ngudi Va cac
chinh sach cu thé cua timg dia phuong c6 lién quan dén quan Iy va khai thac rimg ngap man.

Bang 3. Dién bién chung cua ring ngdp mdn giai doan 2000 - 2015

Péi twong Dién tich (ha)
i 1999-2005 2005-2009 2009-2015
Rirng ngap man khong doi 60.509,09 54.962,06 51.968,98
Rirng ngap man mat di 15.465,71 20.419,09 14.176,41
Rung ngap man thém mai 14.872,06 11.184,33 40.265,35

Nhin chung, vé& xu thé, tong dién tich rirng ngap man giam dan tir nim 1999 dén nim 2009 va sau do lai
¢6 xu thé tang dén nam 2015.

+ Trong giai doan 1999-2005, vé co ban dién tich rimg bi mat di va thém méi 1a xap xi nhau, nhu vay
dién tich rirng ngap man c6 bién dong giam nhung khéng nhiéu.

+ Giai doan 2005-2009, dién tich ring bi mét di 16n hon dién tich rirng thém méi uéce tinh khoang trén
9.000 ha. Vi vay, ma tong dién tich rirng ngap man giai doan nay da giam di so véi giai doan trudc. Viéc
thyc hi¢n nghi quyét 09/2000/NQ-CP ciia Chinh phii vé chuyén dich co cAu kinh té, trong giai doan 2005 -
2010 din dén dién tich reng ngép man c6 su bién dong dang ké. C6 nhidu nguyén nhan khac nhau, nhung
nguyén nhan chinh van la do sy ma rong dién tich nudi tom ven bién.

+ Giai doan 2009 - 2015, tong dién tich ring ngap man dugc thém mai khoang 40.265 ha so voi dién
tich rirng bi mat di 1a 14.176 ha, nhu vay vé xu thé chung trong giai doan nay dién tich ring tang lén dang
ké, khoang trén 26.000 ha. Trong cac giai doan trudc, phong trao nudi tdm xuat khau phét trién manh, viéc
chuyén dbi rirng ngap man thanh cac dam nudi tdm dién ra 6 at va khdng c6 su kiém soat. Diéu nay da lam
mat can bang hé sinh thai va nguy co thién tai c¢6 thé anh huong 16n dén doi sdng nguoi dan. Trude nhiing
nguy co tiém an cé thé xay ra theo huéng tiéu cuc, giai doan nay dién tich rirmg ngap man dang c6 xu huéng
tang 1én do trong rirng theo mé hinh 1am - ngu két hop.

Nhu vay, su suy giam dién t|ch rieng ngap man khu vuc nghlen Clru trong giai doan 1999-2009 chu yeu
do khai thac chua hop ly cac nguon tai nguyén nhu khai thac go ring ngap man c6 san, chuyén doi rimg dé
san xuat néng nghiép va nudi trong thily san vén dugc khuyén khich bai cac chinh sach quan ly dat dai
trong giai doan nay. Nhin chung, vé mat chinh sach cua Nha nuéc vira khuyén khich van d& bao vé ring
ngap man va phat trién kinh té, song van con nhirng bét cap ddi véi nhitng dia phuong cu thé do viéc trién
khai chua hop ly, thiéu cac giai phép tiép can ky thuat dé hd trg cong dong lap ké hoach quan ly ring bén
virng va huéng loi tir rimng. Do vay, con ¢ nhitng khu vuc dién tich va chét lwong ring ngap man giam s(t.
Nhin vé khia canh kinh té, viéc mé rong dién tich nuéi tdm mang lai nguon lgi kinh té khdng nho d6i véi
viing nghién ctiu, tuy nhién xét vé& khia canh xa hoi va phong chong thién tai thi dién tich ring ngap man
mat di dang gdy nén nhitng hiém hoa khon ludng ddi véi nguoi dan. Chinh vi vay, can nhic giira lgi ich
kinh té va bao dam an toan trong doi séng dan sinh 1a mot viéc 1am can thiét ddi vai dia phuong.

4. Két luan

Két qua cua nghién ctru da thyc hién phan loai l6p phua thuc vt cho cac nam 1999, 2005, 2009 va 2015
tir dit liéu anh vé tinh Landsat, sau d6, dugc danh gia do tin cay bang chi sé Kappa dua trén 147 diém khao
sét thue dia. Do chinh xAc toan cuc dat 86.4% va chi sb Kappa 1a 0.838 da cho thiy két qua phan loai c6 do
chinh x4c cao, dap ng viéc xay dung ban d6 & ty 1 1:50.000. Hién trang rirng ngap man khu vyc nghién
ctru duoc trich xuit trén co sé cac ban dd 16p phu thc vat ciia cac ndm tuong Ging.

Két qua phan tich va danh gia xu thé bién dong rung ngap mén giai doan 1999-2015 cho thay rang, trong
giai doan 1999 - 2009 dién tich rimg ngap man luén cé xu thé glam do dién tich rirng bi mat di cho cac muc
dich str dung khéc ludn 16n hon dién tich rung dugc phuc hoi va trong méi. Giai doan 2009- 2015 dién tich
rang ngap man khu vuc nghién cau ¢6 chiéu hudng gia tang, dién tich rirng thém m¢i tang gan gap 3 lan
so véi dién tich rimg mat di. Pay 1a két qua cua viéc trong rimg theo md hinh 1am - ngu két hop.

Rirng ngap man ludn bién dong theo thai gian va chiu tac dong cia rat nhiéu yéu td, trong d6 chinh sach
ctia Nha nude lién quan dén viéc quan Iy va khai thac ring ngap man, cac chinh sach lién quan dén viéc
chuyén dich co ciu kinh té cua dia phuong theo ting giai doan va viéc ngudi dan ty ¥ chuyén d6i muc dich
sir dyng tir rirng ngap man sang nudi thay hai san la nhitng nguyén nhan chinh dan dén bién dong rimng
ngap man & khu vuc ven bién Tay Nam Viét Nam.
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ABSTRACT

Study of mangrove forests changes in the coastal area of the
Southwest region of Vietnam using remote sensing data and GIS

Tran Anh Tuan®™, Tran Thi Tam?, Pham Viet Hong?, Nguyen Thi Anh Nguyet?,
Le Dinh Nam?, Nguyen Thuy Linh?
LInstitute of Marine Geology and Geophysics - VAST
2 Vietnam Institute of Meteorology, Hydrology and Climate change

This paper represents the research achievements on the land cover changes of mangrove forests of the
Vietnam southwestern coastal zone during 1999-2015 based on image classification using satellite scenes of
Landsat TM in 1999, 2005, 2009 and Landsat 8 OLI in 2015. The overall accuracy of classification result was
86.4%, and the Kappa coefficient was 0.838. GIS techniques were applied to evaluate the modification of
mangrove forests for three periods (1999-2005; 2005-2009; and 2009-2015) according to the temporal
mangrove pattern at the scene acquiring time. The result showed the degradation trend of mangrove cover had
decreased from 1999 to 2009 but has been gradually escalated in the last period from 2009 to 2015. In the first
period from 1999 to 2005, the degraded mangrove area was approximately equal to the newly reforestation,
however the mangrove was slightly decreased. In the next period from 2005 to 2009, the calculated loss of the
mangrove forest was over 9000 hectares and caused a greater shrinkage of total mangrove coverage than the
former stage. From 2009 to 2015, the new reforested mangrove was 26.000 hectares greater than the degraded
area that made a remarkable growth of total forest cover. In summary, the mangrove forest is developed
continuously and under numerous alternated factors, of which the State governing policies and the self-willed
dual shifting between fish farming and mangrove forest of landowners play as principle reasons for mangrove
cover changes in the study area.

Keywords: Mangrove Cover Changes; Coastal Area; Remote Sensing; GIS; Southwest of Vietnam.
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