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OTruwong Pai hoc Khoa hoc Tw nhién, Dai hoc quéc gia Ha Ngi
@Vién Khoa hoc Po dac va Ban do

Tom tit:

Méi truong xdy dung, ddc biét la cé s6 ha tdng dé thi va ven do, cé thé lam giam kha ndang phat
trién tw nhién ciia 16p phii thue vat thong qua cac canh quan. Duy tri két noi canh quan da tro: thanh
chii dé trong nghién ciru sinh théi va bdo ton, vi ranh giéi ciia méi truong song con nguyén ven givp
duy tri cdc chire ndng cia hé sinh thai. Két néi cdu triic dwoc wdc tinh chi sir dung 16p phi, ddy la
cdch tiép cin don gian cé tiém ndng I6n voi it yéu cau vé dit liéu hon cho viéc ldp ké hoach hanh
lang bao vé. Nghién civu nay, da phdn tich sw phdn manh méi trieong séng doi véi két noi canh quan
khu viee Quan thé di tich Cé @6 Hué - di san vin héa thé gidi bang cdach sit dung phirong phdp trdc
lwong hinh thai va lua chon duoc bay chi $6 canh quan (LPI, PAFRAC, DCAD, TECI, LSI, DIVISI-
ON va SHDI) dé dinh lwong sw thay doi cia cdc mau dang canh quan. Két qua cho thdy, sw gia ting
cua cdac khu vuc xdy dung ciing nhu mirc do da dang va phdan manh canh quan phuc vu hiéu qua

trong hoat ddng ra quyét dinh quy hoach bdo ton va t6 chire linh tho.

1. it van dé

Thay d6i 16p pha dit 1a nhan t6 quan trong
dan t6i thay d6i hé thong sinh thai. Mat rimg, suy
giam khoéng gian xanh, hily hoai mdi truong
song thuong dan t6i phan manh, pha v& moi
truong sdng lién tuc thanh nhitng manh nhé hon,
it két ndi va biét 1ap hon dwoc ngin cach bai ma
tran chuyén doi lién quan dén cac chinh sach sir
dung dat va xay dung co so ha ting giao thong
hién dai. Viéc mét dién tich, gia ting su c6 1ap va
su tiép xtc nhiéu hon véi viée st dung dét cua
con ngudi di tao ra nhitng thay di lau dai dbi
v6i cAu trac va chirc ning ciia cac manh con lai
theo khong gian va thoi gian canh quan ma con
ngudi diéu chinh thudng bi tac dong tiéu cuc boi
su mé rong va cung c¢d ranh gidi cua cac hoat
dong thuong mai, co s¢ ha ting giao thong giao
thong duong b hoac d6 thi hda, noi rung va

khéng gian xanh bi de doa boi sy canh tranh st
dung dat din dén suy thoai phtic tap va phan
manh moi truong song chinh [4].

Trong sb cac chi s6 canh quan khac nhau thi
chi s6 canh quan trong Fragstags 13 cac do dugc
sir dung rong rdi nhat [3]. Toan bd canh quan
thuong duoc st dung dé phat hién va do dac cac
thay d6i vé khong gian - thoi gian trong cac
thanh phan ciu trac canh quan [3], sy phic tap
clia canh quan va danh gia sy pha huy, phuc hoi
clia canh quan. Viéc tich hop phuong phap tric
lwgng hinh thai, cong nghé vién tham va GIS cho
phép xdy dung birc tranh tong thé, chi tiét vé su
bién dong va phan manh miu dang canh quan
trong khu vue.

Nghién ctru dugc thuc hién tai Hué - mot
trong nhitng do6 thi co tdc d6 d6 thi hoa nhanh.
Muc ti€u cua nghién cuu hudng téi st dung
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phuong phéap vién tham va tric luong hinh thai
nham nghién ctru su bién dong khong gian — thoi
gian ctia cac mau dang canh quan trong giai doan
1995 va 2020.

2. Dit liéu va phwong phap nghién ctru
2.1. Khu vwe nghién ciru

Khu vuc nghién ctru nam doc hai bén bo song
Huong thudc thanh phd Hué va mot vai ving
phu cén thudc tinh Thira Thién Hué. bay la hinh
anh thu nho cua nhimg thanh tyu kién trac va
lich str van hoa, thé hién sirc manh cua triéu dai
phong kién cudi cling ctia Viét Nam vao dau thé
ky 19 [5].

Hinh 1: Khu viec nghién cieu va vi tri cia 12 di
tich trong CHM

2.2.1. Xu ly dir liéu khong gian

Tién xit Iy: Xem xét tinh kha dung, kha ning
truy cap va tudi tho cua dit liéu, sdu canh anh vé
tinh c6 d¢ phu may dudi 10% trong khoang thoi
gian 25 nam (1995-2020): SPOT-3 (17/03/1995
va 06/11/2000); SPOT-5 (16/02/2005 va
29/05/2011); va SPOT-7 (20/09/2016 va
05/04/2020) phu trim toan bd khu vuc c¢b d6
Hué. Cac anh SPOT da phd déu duogc hiéu chinh,
va loai bo anh huéng cua khi quyén bing
phuong phap ATCOR (atmospheric correction)
dugc tich hop trong phin mém PCI Geomatics
2018 (trial mode).

Phan logi lop phu dat: nhom thuc hién st
dung thuat toan SVM (support vector machine)
trong phan loai dya trén doi tugng (object-

based) cho anh v¢ tinh.

Danh gia do chinh xdc va chinh swa thu
cong: 600 ving mau duoc sir dung cho tam loai
16p phu dét cua khu vuc nghién ciru va duge
chon bang phuong phap phan ting liy mau ngiu
nhién véi 420 ving mau (70%) st dung cho dao
tao va 180 ving mau (30%) duoc sir dung cho
kiém chimg két qua phan loai.

2.2.2. Chi s6 canh quan va lya chon kich
thuée cira s6 thich hop

Chi sb canh quan (Landscape Metrics LMs)
da duoc gidi thi¢u trong nghién ctru vé do thi
hoa va phat trién kinh té - xd hoi trong nhiéu
nghién ctru trinh bay tai bang 1. (Xem bang 1)

Pé lwa chon dugc kich thudc (550m x
550m), nghién ctru da thur nghiém cac kich thudc
khac nhau (250m x 250m), (350m x 350m),
(750m x 750m), (1000m x 1000m), (2000m x
2000m) d¢é dua ra lya chon t6i uu va phit hop véi
khu vuc nghién ciru. Kich thudc cira s6 hinh
vudng (550m x 550m) dugc coi la phit hop vino
giam thiéu sy du thira dit lidu nhung lai tbi da
hoa thong tin trong viéc danh gia mau dang canh
quan ma khong bod qua cac chi tiét quan trong
(Hinh 2).

3. Két qua va thio luin
3.1. Phan logi dnh vé tinh 1995-2020

Str dung hoc may (machine learning) voi
thuét toan SVM (support vector machine) trong
phan loai dua trén dbi twong (object-based) cho
anh v¢ tinh d§ phan giai khong gian cao (anh
SPOT cac thoi ky 1995, 2000, 2005, 2011, 2016
va 2020). Sau khi gdp céc 16p nhé va tinh chinh
két qua phan loai, danh gia do chinh xac da duoc
thé hién. Khi so sanh voi cac tdp mau kiém
chung nam 1995, 2000, 2005, 2011, 2016 va
2020, do chinh xac nhu sau:

D6 chinh x4c phan loai tong thé (OA) duoc
udc tinh 1a 8537% (1995); 85,52% (2000);
86,32% (2005); 87,57% (2011); 89,17% (2016);
va 89,23% nam 2020.

Hé s6 Kappa lan luot 14 0,82 (1995); 0,83
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Bdng 1: Nhém cdc chi sé Fragstats (Class-level metrics va Landscape-level metrics)
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Hinh 2: Cac mau dang canh quan dwoc do bang chi s6 LPI trong cdc cira s6 di chuyén cé kich
thuoc khac nhau cua khu vuc nghién cuu
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Hinh 3: Két qua phan logi cdc 16p phi dat giai doan 1995-2020

(2000); 0,84 (2005); 0,85 (2011); 0,87 (2016); va
0,87 (2020). (Xem hinh 3)

3.2. Lwa chon chi sé cinh quan phix hop
cho nghién ciru

Qua trinh phan tich thtr nghiém va lya chon
cac chi s6 do do, nhom tac gia str dung 250 mau
dét d6 thi (HDB: Mat d¢ xay dung cao va LDB:
Mat do xay dung thdp) dugc phan bd ngu nhién
trong khu vuc thir nghiém dé tinh toan méi
tuong quan véi cac chi sé canh quan. Tat ca cac
chi s6 déu c6 y nghia thong ké (p < 0,01), hé sb
tuong quan dugc tinh gitta cac nhom chi sd: (i)
Ddi véi nhom d6 do dién tich va canh (Area and
edge metrics), cho thy chi sé LPI twong quan
v6i ca chi s6 (ED va TE) trong cung nhém, tuy
nhién d6 thi phan phdi chuan cta LPI tbi uru hon;
(ii) Pbi v6i nhom do do hinh dang (Shape met-

rics), c6 mot chi s6 PAFRAC; (iii) Pbi v6i nhom
dd do dién tich 161 (Core area metrics), lya chon
d6 do DCAD, boi vi DCAD c6 d6 thi phan phdi
chuén t6i wu hon NDCA va TCA; (iv) Trong khi
d6, hé s tuong quan cao giira chi sé (CWED,
TECI) cua nhom d¢ do tuong phan (Contrast
rnetrics) tuy nhien chi s6 TECI c6 d6 thi phan
phdi chuan téi wu hon (phan ph01 giong hinh
chuong) (v) Mbi tuong quan tuyén tinh giira chi
s0 LSI, DIVISION cta nhom d¢ do tong hop
(Aggregatlon metrlcs) ¢6 d6 thi phan phdi chuan
t6i wu hon cac chi s6 do do con lai (AL, COHE-
SION, CONTAG, IJI, MESH, NP, PD, PLAD]J,
SPLIT); (vi) Ddi voi nhom d6 do da dang chi co
0 nhém toan by canh quan (Landscape-level
metrics), lia chon chi s6 d6 do da dang Shannon
(SHDI). Mbi twong quan tuyén tinh giita chi s6
SHDI cua nhém d6 do da dang (Diversity met-

10 TAP CHi KHOA HOC PO PAC VA BAN DO SO 46-12/2020



Nghién citu

rics) ¢6 do thi phan phdi chuan tdi wu hon cac chi
s6 d6 do con lai cia nhom MSIDI, SHEI, SIDI,
SIEI va MSIEI (Hinh 4). (Xem hinh 4)

Dua trén phan tich tuong quan gitra cac d6 do
canh quan, nhom tac gia da lya chon cac chi )
dd do phu hop voi khu vuc nghién cuu tir sau
nhom chi sb Fragstals (Area-Edge metrics;
Shape metrics; Core area metrics; Contrast met-
rics; Aggregation metrics; Diversity metrics) dé
phan tich mau dang canh quan theo khong gian -
thoi gian. Cac chi s6 duoc lya chon bao gém:
Chi s6 manh roi rac 16n nhat - LPI (Largest
Patch Index); Chi s6 sb chiéu fractal chu vi-dién

tich - PAFRAC (Perimeter-Area Fractal
Dimension); Chi s6 mat do phan doan 161 -
DCAD (Disjunct Core Area Density); Chi s6
tong do twong phan bién - TECI (Total Edge
Contrast Index); Chi s6 hinh dang canh quan -
LSI (Landscape Shape Index); Chi s6 phan nho
canh quan - DIVISION (Landscape Division
Index); va Chi s6 da dang Shannon - SHDI
(Shannon’s Diversity Index).

3.2. Phin méanh méi trwong séng trong két
noi canh quan dwa trén phdn tich trac lugng
hinh thai

Céc chi s0 canh quan dugc st dung trong
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Hinh 4: Twong quan dwoc tinh giita cdac chi so canh quan trong sau nhom chi so

Hinh 5: Két qua tinh todn chi sé canh quan ciia khu viee nghién cieu
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nghién ctru: LPI, PAFRAC, DCAD, TECI, LSI,
DIVISION va SHDI. Két qua nghién ctru duoc
tinh toan duoc thé hién hinh duéi. (Xem hinh 5)

Su phat trién cua qua trinh d6 thi hoa va su
mé rong dién tich dat do thi ké tir sau khi dat
nude md cia va ddi méi, khu vuc cb do Hué da
thay doi rat nhanh. Thic ddy sy chuyén doi sir
dung dét, dan dén viéc dua ra céc quyét dinh trai
nguoc nhau trong quy hoach phét trién d6 thi.
Tuy nhién, bén canh nhiing mat tich cuc, chinh
su phat trién nay dd 1am anh huéng rat 16n dén
cac di san van héa. Nhin mot cach tong thé co
thé thiy, thuc trang phat trién cta khu vuc Quan
thé di tich C6 d6 Hué hién nay 1a rat dang lo
ngai: Cac di tich nay da chiu suc ép tir hoat dong
dinh cu, sinh séng ctia dén cu & khu vuc 1an cén.
Hau qua 1a cidc mau dang phan tan va khong
ddng déu cua 16p phu lam cho canh quan tré nén
mat két ndi va bat dong nhat rd rét trong khong
gian va thoi gian.

Két luin

Phan tich dir liéu vién tham da thoi gian va
phan tich s6 liéu chi sd canh quan trong nghién
cuu da xac dinh mot cach dinh lugng theo khong
gian va thoi gian cta qua trinh d6 thi hoa & Quan
thé di tich C6 d6 Hué trong giai doan 1995-2020.
Nghién ctru da lga chon dugc cac chi sb6 canh
quan (LPI, PAFRAC, DCAD, TECI, LSI, DIVI-
SION va SHDI). Céc chi s6 canh quan nay duoc
ap dung cho khu vuc Quan thé di tich C6 d6
Hué, 14 cac chi bao dinh luong c6 y ngh1a trong
viéc danh gia tinh phan manh cua mot s6 yéu tb
canh quan trong cac khu vuc can bao ton. Nhimng
bién dong nay da va dang tao ra cac nguy co tiéu
cuc vé tu nhién, kinh té - xa hoi va méi truong
cua khu vuc, de doa téi muc tiéu phat trién bén
vitng cta lanh tho trong twong lai. Cac ing dung
chi sb canh quan (landscape metrics) chi ra rang
céc chi s6 d6 do nay cho phép tao gia tri gia ting
cho céc thong tin 16p phu chi tiét, ddc biét 1a cac
dbi tugng d6 thi hodc lién quan dén d6 thi duoc
phan loai ttr dit liu anh v¢ tinh d6 phan giai cao.
Su bién d6i cac chi sé canh quan cho phép giai
thich dugc mot cach dinh lugng mau dang (pat-
tern) ciia bién dong 16p phi theo khong gian -

thoi gian qua d6 chi mirc dd phan manh cua tung
loai 16p phu. Pay duoc coi 1a mot cach tiép can
dinh luong hiéu qua nham theo ddi xu thé bién
dong cua loai hinh 16p phu, phu hop cho nhiéu
quy mo lanh thd va da thoi gian. Do vay nghién
cuu nay, c6 kha nang tng dung dugc trong cac
khu vue khac dé phan tich sy bién dong cua mau
dang canh quan.OQ
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The influence of changing land cover and habitat fragmentation in landscape connectivity:
using remote sensing mothod and morphological measurement
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The built-up areas, especially urban and peri-urban infrastructure, can reduce the natural vegeta-
tion cover. Maintaining landscape connectivity has become the subject of ecological research and
conservation. The structural connection is estimated using only overlays, which is a simple approach
with great potential with less data requirements for the protection corridor planning. The objective
of this study is to analyze fragmentation for the landscape connection of Hue city - World Cultural
Heritage by using spatial metrics such as LPI, PAFRAC, DCAD, TECI, LSI, DIVISION and
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