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DANH GIA BIEN PONG THAM PHU VA SU DUNG PAT
KHU VUC MIEN TRUNG DUA VAO THUAT TOAN UOC TiNH
MAT PO HAT NHAN

P6 Hoai Nam, Phan Cao Duwong, Ho Viét Cwong
Vien Khoa hoc Thuy lgi Viét Nam

Tém tat: Bai bdo ndy gidi thiéu mét cdch tiép cdn méi trong xdy dung ban do tham phii va sir
dung ddt (LULC) cho khu viee mién Trung tir nhiéu nguon danh vién tham khdc nhau. Cdch tiép
can dwa vao thuat toan woc tinh mdt do hat nhan (KDE) de phan loai cho 9 dang tham phu gém
mdt nuée, do thi, hia, cdy hoa mau, ¢é, cdy an qud, ddt trong, rieng va rieng ngdp man. Két qua
cho thdy, phiong phdp KDE ¢6 thé tao ra ban d6 LULC véi dé chinh xdc hon 90 %. Khodng 33
+ 18 % dién tich khu vuc nghién ciru xudt hién sy thay doi dang tham phu, dac biét la rung va
nude mdt tang manh twong teng 2680 km’ va 570 km?. Dt trong va dién tich liia giam twong iing
la 495 km? va 485 km® do sw chuyén doi loai hinh canh tac va dé thi héa. Ngodi ra két qud ciing
cho thdy sir dung ban do toan cau cho cdc nghién civu véi quy mé dia phwong dwong nhw ¢é
nhiéu sai s6 va thiéu tinh nhdt quan. Két qud ciia nghién ciru nay rat can thiét cho phdt trién
chién lwoc quan 1y tai nguyén dat va nude.

T khéa: Tham phi va sic dung dat, phan logi hinh danh, danh gida d¢ chinh xdac phén logi,
Landsat, ALOS / AVNIR-2 va ALOS-2 / PALSAR-2.

Summary: This paper introduces a new approach in constructing land use and land cover
(LULC) in Central Vietnam from various remote sensing images. The approach is based on the
algorithm of kernel density estimation (KDE) to classify 9 types of land cover including water
surface, urban area, rice, crop, grass, fruit tree, bare land, forest and mangrove. The results
show that the KDE method can create LULC maps with more than 90% accuracy. About 33 +
18% of the area of the study area appears to be changed in the form of the land cover, especially
the forest and surface water, which increased sharply by 2680 km’ and 570 km? respectively.
Bare land and rice area decreased by 495 km’ and 485 km?, respectively, due to the conversion
of cultivation and urbanization. In addition, the results also show that the use of global maps for
local studies seems to have large errors and inconsistencies. These findings are essential for
developing resource management strategies.

Key words: Land use/cover change, image classification, classification accuracy assessment,
Landsat, ALOS/AVNIR-2, and ALOS-2/PALSAR-2.

1. PAT VAN PE phat trién manh mé cta cong nghé vién tham
Thong tin vé tham pha va sir dung dat (LULC) va h(,)c‘méy (tri tué nhan tao - Al) trong nhiing
la dir liéu rit quan trong trong hau hét cac Nam gan day, thong tin IfULC dl:l'(,;YC cap nha‘F
nghién ciu vé khoa hoc trai dit (méi truong v6i nhiéu tinh nang wu viét nhu tiét ki¢ém thoi
hé sinh thai, hé théng khi hau, v.v.). Véi sy  &ian va chi phi, bao phu duoc dién rong va da
thoi diém. Tuy nhién, khong dé dang dé dat
duoc bo dir liéu LULC véi dd chinh xac cao
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ti€p can dir liéu cho mot so vung.

Dé giai quyét van dé thiéu dir lidu, gan day
mot s6 nghién ctiru da két hop nhiéu loai anh
vién tham (vi dyu: Landsat va L-band SAR) dé
phén loai LULC [1] va tai nguyén rung [2]
trong khu vuc can nhiét doi. Voi sy phat trién
anh vién tham c6 do phan giai kha tot va tan
suét chup lién tuc ctia co quan Vi try Chau Au
nhu Sentinel 1, 2, 3 thi viéc két hop nhiéu loai
cam bién anh tr& nén phd bién va hiéu qua
hon. Sy két hop nhiéu loai anh giita quang hoc
va radar s€ giup nhan ra sy da dang cua céc
loai LULC hon la dung mdt loai 4nh don thuan
[3]. Tuy nhién, phan 16n cac nghién ctru hién
tai chi tap trung phan tich LULC cho mot thoi
diém cu thé hodc cho mot vai loai tham phu
nhit dinh nhu rimg, hoa mau va lta [4]. Rat it
nghién ctru sir dung phuong phap t6 hop nhiéu
ngudn anh dé phan tich da dang LULC. [5] da
str dung phuong phép t6 hop dé phan tich su
thay d6i tham phu cho mién Béc. Tuy nhién,
nghién ctru ndy chwa xét dé cac chi sd anh
hudng (spectral index) dbi voi timg loai tham
pha cu thé va chua st dung anh c6 do phan
giai cao nhu V@ tinh quan sit mit dat cong
nghé cao cho dai mau nhin thdy va can hdng
ngoai loai 2 (ALOS/AVNIR-2) dé phan tich sy
thay da dang LULC.

Muc dich chinh cua nghién ctru nay la xay
dung ban d6 LULC d6 phan giai cao cho khu
vyc mién Trung ¢ thoi diém nam 2007 va
2017, st dung thuat toan udc tinh mat do hat
nhan (KDE) va nhiéu ngudn anh vién tham
khac nhau. Nghién ctru ciing s& danh gia tiém
ning cua phuong phap t6 hop nhiéu loai anh
va cac ngudn dir liu tham phu trong phan
loai va nhan di¢n cac loai tham phu phuc tap
va phan theo manh. Tir ban d6 LULC c6 thé
hiéu rd hon sy van dong cia LULC ¢ khu vuc
mién Trung va gbp phan vao quan 1y cling
nhu dua ra cac chinh sach phu hgp trong quan
1y tai nguyén.

2. SOLIEU VA PHUONG PHAP THU'C HIEN

2.1. Vung nghién ciru

Dia diém nghién ctru 1a khu vuc mién Trung
(co toa do dia 1y 13° 00, 20° 00" N, 105° 50,
109° 12" E) dugc bao quanh béi dai duong ¢
phia Bong, Lao va Campuchia ¢ phia Tay,
Thanh Héa tinh phia Béc, va tinh Phti Yén va
bik Lik ¢ phia Nam. Tong dién tich cta khu
vuc vao khoang 95.000 km? véi ba khu vuc
chinh: Bic Trung B, Nam Trung Bo va Tay
Nguyén (v6i do cao cao nhit ¢ d6 cao 3142 m
s0 voi muc nude bién) véi da dang canh quan
tir ving dong bang, trung du, ving nai hoic
ving cao, dén vung ven bién vé6i khi hau da
dang tir can nhiét d6i am, gié mua dén khi hau
nhi¢t d6i savanna. Khi hau ctua khu vuc nay co
bén mua: mua xuan (thang 2 dén thang 4),
mua hé (thang 5 d&n thang 7), mua thu (thang
8 dén thang 10) va mua dong (thang 11 dén
thang 1). Luong mua trung binh hang nam la
700 - 5000 mm va nhi¢t do trung binh hang
nam 1a 23,9 - 25,9 ° C, anh hudng dang ké cac
vu mua trén khu vuc. Khi hau da dang, dia
hinh phtrc tap va nhiéu sic toc khac nhau dan
dén mot khu vuc dia Iy va canh quan phirc tap
v6i céc loai dat chiém wu thé 1a laa, hoa mau,
déng co, dat ngap nudc, do thi, rung, dat tréng
va ring ngdp man.

2.2. Dix liéu va tién xir 1y dir liéu

Nghién ctru ndy st dung nhiéu ngudn anh vé
tinh (Bang 1). Nhim muc dich han ché do
phtrc tap cia LULC, cac anh dugc xtr ly trong
pham vi nho hon hodc bang 1°x 1° kinh d6 va
vi d6. Phép ndi suy song tuyén duoc sir dung
dé dua cac anh vé ciing mot d6 phan giai (10 x
10 m) trén toa do trac dia thé gi61 dang kinh do
va vi d6. Cac ngudn anh quang hoc s& dugc
tién xir 1y anh hudng cia khong khi, may che
phd, va hi€u chinh hinh hgc. Cic loai anh
radar s€¢ dugc xur 1y hi¢u tng che khuét do dia
hinh va loc cac 161 dém sang trudce khi dung dé
phan loai.

Nham nang cao do chinh xac trong viéc phan
loai, cac chi s6 quang hoc dac trung cho tirng
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loai LULC cu thé dwoc tinh toan. Chi s6 x4c
dinh ving d6 thi va dat tréng (EBBL [6]), Chi
s6 chénh léch chuan héa ving d6 thi (NDBI,
[7]), Chi sé @6 thi (UL [6]) va Chi sé chénh
léch chudn hoa ving dit trong (NDBal, [8])
duogc sir dung dé phan biét dat xay dung va dat
tréng. Chi sb6 khac biét chuin hoa thuc vat
(NDVI, [9]), Chi sb thuc vat cai thién (EVI,
[10]), Chi s6 danh gia dat tham phi (SAVI,
[11]) va Chi sd chuan héa ving nudc mit
(NDWTI, [12]) c6 thé duoc sir dung dé theo ddi
kip thoi céc Vung thyc vat trong mot canh
quan khong ddng nhét phuc tap dé phan biét
nudc, dat trong trot, rirng trong va rung.

Béang 1: Loai dir liéu, nim thu thap
va cac bing tan dwgc sir dung
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Hinh 1: Trinh tw cac buoc nghién ciru va

danh gid sw thay déi ciia tham phi/
s dung dat o mién Trung

Nghién ctru ndy bao gdm ba giai doan chinh:
tién xur 1y hinh anh, phan loai LULC va danh
gia d6 chinh xéc, va phan tich thay d6i (Hinh
1). Theo mot phuong phap dugc mo ta trude
day [13], nghién ctru nay st dung 1y thuyét
Bayes cung véi udc tinh mat d§ trung tam
(KDE) dé x4c dinh xac suit cho timg loai
LULC sau do chon loai LULC c¢6 gia tri sac
suat 16n nhit [14]. Cu thé hon, nghién ctru xay
dung ham mat d6 xac suit c6 diéu kién 1a téng
cia cac ham Gausian Ung voi cac tinh nang
dau vao (nhu chi s6 thuc vat, bang tan, V.V.)
cho timg loai LULC. Sau d6 st dung Iy thuyét
Bayes dé tinh xac sudt hau nghiém cua timg
loai LULC cho mét anh dit liu. Cubi cung,
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tich xac suat hau nghi¢m cua tAt ca cac anh &
cung mot vi tri s€ la gia tri xac sudt hau
nghiém cudi cing va quyét dinh loai LULC.

Phuong phéap nay pht hop dé nhan dién thong
tin LULC trén dién rong vi tinh tuy dong hoan
toan ctia mo hinh. Quan trong hon, cach tiép
can KDE nay chinh xac hon cac phuong phéap
duogc st dung phd bién hién nay nhu “support
vector machine” (SVM) va phan loai kha nang
t6i da (MLC) [13].

Chi tiét phuong phap duoc trinh bay nhu sau.
Xac suét hau nghiém cia mot 16p sé dugc
tinh dua trén dit liéu dau vao x, cu thé 1a cac
bang tan, chi s, gia tri thoi gian tai thoi diém
phan tich [¢;, 2] nhu duogc trinh bay trong

cong thuc (1).
Doy J,(sin(Zﬂ Doy ﬂ (1)
DOK]&X DOKI&X

[t,.,t,]= Hcos@n

Trong d6 DOY la ngay trong nam (lich Julian),
va DOYmar (= 365,25) 1a sb ngay 16n nhat
trong ndm nghién ctru (tinh trung binh).

Dbi v6i mbi anh, xac suit hau nghiém cua mot
loai tham phu Cy (k: 1a loai tham phu &, k=1,
2, .. M; M1la téng s6 loai tham phu; M = 9)
dugc xac dinh bang cach st dung 1y thuyét
Bayes dya trén dit liéu ddu vao x trong cong
thac (2).

)= pCIp(x|G) _ p(C PG ()

p(C, |
px) 2p<c )p(x|C,)

Trong d6 p(Cy) 1 xé4c sudt tién nghiém cta Cx
(duwoc gia st 1a phan phdi dong déu) va
p(x|Cr) 1a xac sudt co diéu kién cua x; p(x|Cr)
dugc uodc tinh dya trén dir liéu luyén moé hinh
va st dung udc tinh KDE. KDE dugc st dung
dé tinh phan phdi xac sut cua dir liéu dudi
dang tong cua cac ham con ung véi ting dir
liéu luyén moé hinh. Cac ham con KDE duoc
xay dung dua vao quy luat Gaussian nhu trinh
bay & cong thire (3) va quy tic ngédn tay cai
cua Scott dugc trinh bay trong cong thic (4)

dudi day:
(x| C)= i% Hi Za "t (3)
e =1 P~
K) = ——ex —u (4)
Vor 2
h, =N g (5)

Trong do, Nk la sd luong dir liéu dé luyén
mo hinh cta 16p Cy, hq 1a tham s6 dugc ude
tinh theo cong thirc (5), N 1a tong sb dir liéu
dé luyén (N = N; + N> + ... + Nu) va oa
biéu thi d6 léch chudn cua bo du lidu dau
vao thr dy cta dir liéu dé luyén mo hinh
{xn,d | I1<n SN}

Trong budc tiép theo, tai mdi vi tri, nghién clru
da tich hop xéac sudt hau nghiém tng voi timg
loai tham phu/str dung dat cta tit ca cac hinh
anh chong ghép nhau. Lép tham phi/str dung
dét co tich xé4c suét hau nghi¢ém cao nhét sé 1a
loai LULC dugc udc tinh. Tuy nhién, trong
thyc té, mot sd diém anh bi may che phu hoic
khong du dir li¢u s€ bi uoc tinh sai. Nghia la
xac suat hau nghiém p(Clx) ctia diém anh d6
c¢6 thé bang khong. Néu xay ra, né sé 1am cho
tich cta xac suit hau nghiém cua loai Cj cling
gin bang hodc gan bang khong, vi nhan véi s6
khong ludn cho két qua 1 khong. Nghia 1a ngay
ca khi mot vai anh ¢ két qua udc t1nh p(Ck|x)
cao va tham chi bang 1, du doan cudi cung vé
loai LULC s& khéng thé 1a 16p Cr. Dé khic
phuc van dé nay, x4c suat hau nghiém cua moi
hinh anh khéng dugc qua nho hoic bang khong.
Dé giai quyét van dé nay, nghién ctu da su
dung phuong trinh (6) dé giitr cic gia tri xac
suat hau nghiém bé ¢ mirc cho phép. Tich xac
suit hau nghiém cudi cung cua mdt loai LULC
Ci 1a p’(Cy) dugce udc tinh theo cong thuce (7).

. 1—
p(C, |x)=ap(ck|x>+7" (6)

4 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 54 - 2019



' S '
p(Ck):gpi(Ck | x,) (7
trong d6 a 1a gia tri khong ddi (¢ =0,7) va S 1a
sb luong hinh anh tai mot vi tri.

Viéc xac dinh mot loai LULC 1la loai c¢o tich
x4c suét hau nghiém cua tat ca cac anh chéng
ghép cao nhit trong sd tat ca cac loai. Gia s,
tai mot pixel » cia mdt anh dy kién phan ra hai
loai LULC 1a nuéc va db thi, co tich xac suét
hau nghiém cua nudc: p'(Cause) = 0,6 va tich
xé4c suat hau nghiém cua do thi: p'(Cas mj) = 0,4
. Tich x4c suat hau nghiém cao nhét cua pixel
r1a 0,6 va do che phu cua pixel r s€ 1a nudc
trong truong hop nay.

3. KET QUA

Két qua 1a ban dd phan loai LULC khu vuc
mién Trung & thoi diém nam 2007 va 2017 va

ECGELYCS  CONG NGHE |
nhitng vi tri thay doi trong sudt mudi nim
(Hinh 2). P6 chinh x4c cta ban dd dugc déanh
gid dwa vao ma tran 16i nhu thé hién trong
Bang 2 va Bang 3. D6 chinh xac tong thé cua
cic ban do cho nam 2007 va 2017 1a 90,5%
(hé s6 kappa 12 90%) va 90,6% (hé s6 kappa la
90%), theo thir ty twong tmg. Hau hét cac 16p
c6 do chinh xac cho nguoi dung va nha san
xuét 16n hon hodc gan 90%, ngoai trir cd va ciy
an qua. Nudc, dét tréng, lua va rimg c6 do chinh
xac cao nhét 1a hon hodc gan 95%, tiép theo 1a
d6 thi va cay trong c6 do chinh xac twong Gng
khoang 91% va 90%. Cay an qua va dong co co
do chinh xac thap nht (<85%) trong hai ban do.
Ly do phan loai sai vé ciy n qua va dong co co
thé 1a cac dic diém phd tuong tmg giita cac
vuon cay, co va cac loai khac.

d 105°00"E 108°0'0"E b 105°00°E 108°0'0"E C 105°00"E 108°0'0"E
% ) LIy 5 LIy 2 N
Site C @ Site C @
z |z = |z z |z
=3 050km Jo o 050km Jo o o
2r - eer 12 T e
) w @ w © o)
~ | |Loai Ll AR -
u'Nudc
m D6 thi
m Lda
Z | |11 Hoa mau z Z Zz & =z
3 -.Co 3 3 - T B
< -;.an i S 2k S 2K Loaithay doi =
¢n | | Péttréng % n tn tn]|1Khong déi in
—||mRing - - — | |=Thay déi -
m RUng ngép man

< [
105°0°0"E 108°0'0"E 105°0°0"E

1 ¥ &
105°0°0"E 108°0°0"E

Hinh 2: Bdn do che phi ddt trong (a) 2007, (b) 2017, (c) cdc khu vuc thay doi dé che phi dat
trong giai doan 10 nam & mién Trung Viét Nam va A, B va C la cac dia diém dwoc chon dé
phan tich thay doi o Thira Thién Hueé Cac tinh Quang Nam va Thanh Hoa twong ung
Bang 2: Panh gia d chinh xic ciia cic ban d6 LULC nim 2007
khu vue mién Trung, sir dung ma tran 15i

Loai tham phU du bao
8. W U P C G O B F M Total |PA (%)
..E W 644 0 4 0 0 0 0 0 1 659 | 97.8
—g_ U 0 1005 3 64 31 76 2 0 0 1181 | 851
= P 0 6 1138 | 12 3 2 15 2 58 1236 | 92.1
..g C 0 12 8 1123 | 73 105 6 6 2 1335 | 84.2
‘S G 0 6 0 4 377 5 1 0 0 393 | 96.0
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O 0 8 2 34 | 1 637 0 45 0 737 | 86.5
B 0 7 0 1 1 1 496 0 0 506 | 98.1
F 1 0 1 0 1 60 0 986 0 1049 | 94.0
M 23 0 16 0 2 0 0 0 495 536 | 92.4
Total | 668 | 1044 | 1172 | 1238 | 499 | 886 520 | 1039 566 | 7632 91.8
UA (%) | 965|963 | 971|908 | 756| 719 | 954 | 94.9 87.5 89.6 | 90.5
Ka 0.02 | 0.05 | 0.02 | 0.02 |0.00| 0.00 | 0.01 | 0.03 0.00 015 | 09
Bang 3: Panh gia dd chinh xac ciia cac ban dd LULC niam 2017
khu vwe mién Trung, sit dung ma trin 16i
Loai tham phU du bao
W U P C G O B F M Total |PA (%)
W 2636| 2 1 0 4 0 0 0 2 2645 | 99.7
U 0 | 1799 | 1 70 | 58 75 17 0 0 2020 | 89.1
P 5 0 | 2971 | 17 0 11 0 28 19 3051 | 97.4
Q) C 2 33 | 157 |2454| 181 171 0 28 48 3074 | 799
O
g G 84 | 74 7 | 107 | 1821 | 135 0 46 7 2281 | 79.9
"3
fEl 0 12| 4 |153]72] 765 | 0 | 54| 8 |1069| 716
~(0
S B 12 | 60 5 16 7 3 1264 | O 0 1367 | 92.5
m.
o
- F 0 0 8 3 1 10 1 3291 0 3314 | 994
M 7 3 5 2 2 1 1 22 781 824 | 948
Total 2747|1983 | 3159 2822|2146 | 1171 | 1283 |3469| 865 |19645| 89.4
UA (%) | 96.0| 908 | 941 |87.0|849| 654 | 986 [949| 903 89.1 | 90.6
Ka 0.02 | 0.01 | 0.02 |0.02]0.01| 000 | 000 |0.03| 0.00 013 | 09

UA: D¢ chinh xdc cho nguoi st dung; PA: B9 chinh xac ctia nha xuét ban; and Ka: Hé sb
Kappa; W: Nudc;

U: D6 thi; P: Lua; C: Hoa mau; G: Co; O: Cay an qua; B: Pat tréng; F: Rung; M: Rung ngédp man.
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Hinh 5: Cdc dia diém dwoc lwa chon déphdt hién thay déi LULC trong
giai doan 2007-2017 ¢ mién T rung Viét Nam,; Dia diém A, B va C lan lwot thudc
cdc tinh Thira Thién Hué, Qudang Nam va Thanh Hoa.

4. THAO LUAN

Khu vuc mién Trung c6 tham phii phan méanh
va phtrc tap di trai qua nhimg thay d6i nhanh
chong va rong 16n trong giai doan 2007 dén
2017. Bé quan sat sy chuyén doi sir dung dét &
mién Trung do sy chuyén dbi kinh té xa hoi
gﬁn day, ba dia diém thu nghi¢ém da duoc
chon. Céc dia diém thir nghiém 1an luot 13 cac
dia diém A, B va C tai c4c tinh Thira Thién
Hué, Quang Nam va Thanh Héa (Hinh 6). Tai
khu vue A, mot s6 hd chia da duoc xay dung,
d6 1a mot hién tuong phd bién ¢ mién Trung.
Nhitng hd chta ndy di chuyén d6i mot sb
Vung cay an qua sang nudc mat trong khi mot
s6 khu rimg 1an c4n duoc chuyén sang trong
trot. Phat hién nay phu hop voi phan tich vé
tinh khac [15] va co thé giai thich tai sao vuon
cay giam trong khi dat trong trot ting trong
mot vai thap ky gan day Vi tri B minh hoa
mot sy thay doi tir dét trong trot sang dat rimg,
day 1a két qua cta chinh sach gan day do chinh
pht ban hanh nham trong lai rimg 6 mot so
vung cua Vi¢t Nam thong qua viéc cung cap
cac ngudn lyc tai chinh va k¥ thuat [16]. Muc
tang di¢én tich rung nay cling trung khép véi
phan tich tir vé tinh khac [17] va théng ké
nhan khau hoc [18] cho thay dién tich rimg
tang thém 1.696 triéu ha trén quy mé qudc gia
tir ndm 2005 dén 2015. Vi tri C trinh bay sy
thay d6i cta lua sang trong trot hodc do thi lén
khu vuc. Piéu nay co thé giai thich sy suy
giam ctia cic canh dong lha va su gia ting cua
cac vung trong trot trong khu vue. Mot 1y do
khac cho vi¢c giam rugng laa co thé 1a tur
chuyen d6i sang nudi trong thiy san vi ning
suét lua giam do sy xam nhép cua nudc man.

Khu vuc mién Trung di trai qua nhiing thay
ddi 16m, dac biét 1a su suy giam cua cac canh
déng lia va sy gia ting cua mat nudc ndi dia
c6 thé dugc phat hién d& dang dya trén nghién
ctru nay. Nhitng thay d6i nay c6 thé di tao ra
cac hé sinh thai méi chua timg c6 tac dong dén

su phat trién bén vitng mdi trudng va an ninh
lwong thyc. Két qua cho thdy hon 21 con dap
khéng 16n di duoc xay dung tai cic con song
& thuong ngudn (vi du: Huong, Vu Gia -Thu
Bon, Pong Nai va Sre Pok) va nhiéu du an
khac hién dang dugc 1én ké hoach. Nhiing con
dap nay c6 thé chan trim tich lo limg tir cac
khu virc thugng ngudn, c6 thé gay x6i mon bd
bién quy md 16n va mat dat. Ngoai ra, viéc xay
dung cac dap thuong ngudn han ché dong chay
ha luvu din dén muc nudc tai cic cua song
giam, trong khi muc nudc bién du kién s&
tang. Piéu nay ciing c6 thé din dén x6i mon
nghiém trong va xam nhap man nghiém trong
& vung thap, sau d6 1a sy mé rong anh huong
ciia 6 min dén ting truong va nang suat cta
cdy nhu lta, va chuyén doi laa gao sang nubi
trong thily san hodc cac ving dat khac dan dén
giam nang suat laa. Do Viét Nam 13 nudc xuét
khau gao 16n thtr hai trén thé gidi, san xuat
lvong thuc trong nudc va thuong mai gao
quéc t& co thé gip rui ro trir khi chién lugc
phat trién bén vimg duoc xem xét trong tuong
lai gan.

5. KET LUAN

Ap luc tir cac hoat dong cua con ngudi 1én h¢
thong LULC dat & mién Trung dang gia ting
do qué trinh phét trién kinh t& xa hoi nhanh
chong. Trong thap ky gan day, cac khu vuc
rimg da mo rong dang ké do nhimg nd lyc cua
chinh phu khuyén khich trong lai bing cach
thay d6i chinh sach va cung cap cac nguon e
ky thuét. Tuy nhién, chat luong rimg & mlen
Trung van con 1a mot cau hoi ngd va 1a mbi
quan tam 16n trong viéc dam bao quan 1y rung
& Viét Nam va Muc tiéu phat trién bén viing
(SDG). Céc khu vuc d6 thi & co s& ha ting
khac dd mé rong xung quanh cac thanh phd
déng dac nhu Thanh Hoéa, Vinh, Hué va Pa
Néng do su gia ting dan sb va su di chuyén
ctia cong dan tir nong thon dén thanh thi. Gia
tang dan s ciing di kém v6i nhu cau vé nudc,
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thuy loi trong nudc va cong nghi¢p va thuy
dién ngay cang ting, dan dén viéc mé rong
mit nude ndi dia. Nhitng thay ddi nay cé thé
lam giam tinh bén viing ctua méi truong, dic
biét 1a do x6i mon b bién, mat dit va xam
nhap man. Nhitng phat hi¢n vé dong luc che
phu dat cing véi viée giai thich cac yéu td
thiic ddy co thé cung cp cho cic nha hoach
dinh chinh sach va céng dong cac nha khoa

[ KHOAHOC [ INIYTil=
hoc dit liéu dau vao thich hop dé nghién ctu
va thdo luan thém vé quan ly moi trudng dat.
LOI CAM ON

Tac gia chan thanh gui 16i cam on dén Quy
hoc bong phat trién ngudén nhan lyc cia Chinh
pht Nhat Ban (JDS) da tai trog kinh phi thuc
hién cac hoat dong cua nghién ctru nay.
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