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DANH GIA SU BIEN PONG CAU TRUC KHONG GIAN XANH
O THANH PHO HUE GIAI DOAN 2001 - 2016

Nguyén Bac Giang®, Ha Vian Hanh?, D6 Thi Viét Hwong!, Pham Vian Cy?

1Truong Dai hoc Khoa hoc Hué, Pai hoc Hué
2Truong Pai hoc Khoa hoc tw nhién, Dai hoc Qudc gia Ha Noi

Tom tit: Nghién cttu da st dung vién thdm, GIS va cdc chi sb tric Iwong canh quan trong
phén tich bién déng ciu triac khong gian xanh (KGX) ctia thanh phé Hué giai doan 2001-
2016. Anh vién tham Landsat da thoi gian dugc stt dung dé chiét xuét cac loai hinh khéng
gian xanh: dat néng nghiép, cdy xanh chuyén biét, mit nudc, cong vién, dai cdy xanh va dat
ring cac ndm 2001, 2005, 2010 va 2016 theo phuwong phap dinh huwdéng d6i twong voi do
chinh xdc tong thé déu trén 80% va hé s6 Kappa cac nam déu ¢ muc trén 0,78. Cac chi
s6 trac lwong canh quan & cap d6 canh quan va cdp d6 16p phu (CA, NP, PD, PLAND, TE,
ED AREA_CV, LPI, AWMPEFD, LSI, PROX_MN, IJI, CONTAG, SHDI, SHEI) duoc st dung
d€ lwgng hoa dic diém ciu truc canh quan cho cac loai hinh khéng gian xanh. Két qua cho
thdy trong cac loai hinh KGX thi cdy xanh chuyén biét chiém chu yéu trong canh quan d6 thi
Hué (50%). Trong vong 16 ndm, cac chi s& trac luong canh quan c6 sy thay d6i phiic tap, thé
hién qua cac loai hinh KGX ngay cang bi thu hep, phan tan va chia nho do su phat trién
nhanh chéng ctia qué trinh d6 thi héa. Cu thé€ s6 lugng khoanh vi canh quan giam tir 215
nam 2001 xudng con 129 mang nam 2016. Két qua nghién cttu 1a co sd phuc vu quy hoach
phat trién KGX huéng dén su phat trién bén viing d6 thi Hué.

Tir khéa: cdu tric canh quan, chi s6 tric lugng canh quan, khong gian xanh, thanh phd Hué,
Landsat

1 Mo dau

Khoéng gian xanh (KGX) dong vai trd quan trong trong su phat trién bén viing cua do thi
thong qua cung cdp cac chitc ndng va khong gian cho dich vu hé sinh thai. Nhiéu cong trinh
nghién cttu da chi ra cac gia tri cia KGX trong viéc cung cap dich vu méi treong (giam 6 nhiém
moi truong khong khi, nudc, giam sy ting nhiét d6 va diéu hoa vi khi hau do6 thi); duy tri va
bao ton hé sinh théi; chtrc ning tam 1y (giam su cing thang, cung cap cam giac yén binh) ciing
nhu 10i ich xa hoi (cung cip noi thw gian, gap gd, nghi ngoi cho nguoi dan). Tuy nhién, trong
xu thé& d6 thi hda trén toan cau, trong d6 mot bi€u hién ro rét 1a sy chuyén doi muc dich sw
dung dat/lép pha bé mdt mot mdt da thac ddy phat trién kinh t€ - xa hoi, mat khac chinh su
chuyén do6i d6é da lam thay d6i cau truc khong gian sit dung dat/lop pht bé mét, phan manh
canh quan d6 thi ciing nhu suy giam tinh két néi cac mang xanh trong d6 thi. Sy phan manh
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hay thay d6i cau truc KGX da dan dén lam giam chat lwong moi treong sdng ctia nguedi dan do
thi [1].

Trong nhitng ndm gan day, viéc tich hop dit liéu vién tham, hé théng thong tin dia ly va
cac chi s8 trac luong canh quan (TLCQ) cho thay tinh hiéu qua trong phan tich sw bién ddi cdu
truc KGX theo khong gian va thoi gian [2, 3]. Cac két qua nghién cttu cau trac canh quan, tinh
phan manh canh quan dudi tic dong ctia qud trinh d6 thi héa sé& lam co sd hd trg cong tac quy
hoach, bao ton va phat trién KGX d6 thi [4, 5, 6].

Hué'la d6 thi trung tdm cua tinh Thira Thién Hué ndm & mién Trung Viét Nam, dugc t6
chitc UNESCO c6ng nhén la Di san Van hoa Thé gidi ndm 1993, duoc ton vinh la "Thanh phd
van héa ASEAN" va "Thanh phé bén viing vé mdi treong cia ASEAN" nam 2004.

Tuy nhién, trueée sie bung n6 cua d6 thi hoa da dat ra nhiéu thach thic cho Hué trong
viéc gitt gin va phat trién canh quan mdi treong. Sy mo rong doé thi, hinh thanh hang loat khu
do6 thi méi da lam chuyén do6i muc dich cac loai hinh st dung dat da gay ra cac tac dong nhw
gia tang bé mat khong thdm lam cho kha nang thadm nuwdc bé mét trong do6 thi giam gay nén
hién tuong gia tdng dong chay mat trong dd thi; dan dén ngap lut, ung nudc trong mila mura.
Nhiéu dién tich dat nong nghiép bi suy giam, hau hét cac ho phia Nam bi thu hep hay san 1ap,
lam phd v& cdu trac KGX d6 thi.

Trong khi d6, thanh phé Hu€ dinh hudng phat trién thanh mot d6 thi xanh, thong minh,
bén vitng. Nghién ctru nay duoc tién hanh nham lwong héa duoc su thay d6i cau triic KGX
thong qua s tich hop dit liéu vién tham, GIS va cac chi s6 TLCQ, tit d6 ¢6 co so phuc vu quy
hoach phét trién KGX hudng dén su phat trién bén viing d6 thi Hué.
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Hinh 1. Vi tri khu vuc nghién cttu.
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2 Ditliéu va phwong phap nghién cttu
21 Ditliéu

Dit liéu st dung trong nghién cttu bao gom anh vién tham Landsat da thoi gian véi do
phan giai khong gian 30 m x 30 m duwoc tdi mién phi tr trang web
(http://earthexplorer.usgs.gov) cia Cuc Khao sat Dia chat Hoa Ky (USGS) (Bang 1). Hau hét céc
canh lya chon déu c6 d6 che phut may < 10% va dam bao cho cong tac giai doan anh. Cac anh
vién tham dwoc ndn chinh hinh hoc, tham chiéu vé cung hé toa d6 VN2000 va cit theo ranh gioi
hanh chinh dya trén co s& dit liéu GIS nén dia hinh thanh phd Hué ty 1é 1:10000.

Béang 1. Thong tin vé dit liéu anh vién tham st dung phan tich

TT Vé tinh Landsat Mai anh Thoi diém thu nhan Do che phu
may (%)
1 Landsat 7 ETM+ SLC on LE71250492001153SGS00 02/06/2001, 10:02:22 2,1
2 Landsat 7 ETM+ SLC off LE71250492005100EDC00 10/04/2005, 10:04:51 7,0
3  Landsat 7 ETM+ SLC off LE71250492010226SGS00 14/08/2010, 10:04:51 4,2
4  Landsat 8 OLI&TIRS LC81250492016171LGNOO 03/07/2016, 10:12:22 1,2

2.2 Phwong phap nghién cttu

- Phuwong phdp khdo sdt thuc dia: Dé tai da tién hanh khao sat 150 diém mau giai doan,
chup anh va dinh vi GPS trén toan b khu vuc phuc vu cho qué trinh kiém ching két qua
giai doan anh vién tham.

- Phuong phdp vién thdm va GIS: Trong d6, giai dodn anh vién thdm véi phan loai dinh
hudéng d6i tuong duoc sit dung d€ phan loai anh vién tham, bao gom hai giai doan chinh la
phan manh anh va phan loai anh dua trén bo quy tic duoc tinh toan tir cac chi s6: Thuat toan va
gia tri ngudng phan loai. Phan manh anh dwa vao cac thong s6 nhu kich thude, 46 dong nhat,
do chit, mau sic, hinh dang. Anh sau khi phan manh duogc phan loai theo phuong phap phan
loai mo dua trén chitc ndng ky thudt cac thanh phan, trong dé phan loai chon mau duoc chon
dé 4p dung trong nghién ctru nay [7]. Giai doan phan manh anh duwoc ho tro béi phan mém
eCognition. Hé thong phan loai 16p phu trén anh giai doan duoc xac dinh dya trén xem xét tinh
kha thi trong khai thac dir liéu Landsat va gia tri st dung cho phan tich cdu tric KGX bao gom
8 loai: dat nong nghiép, dat cong trinh, cay xanh chuyén biét, dat tréng, mat nudc, cong vién,
dai cay xanh, dat rieng. Trong d6, cd 6 loai hinh 16p phtt KGX st dung cho phan tich bién dong
cau trac la: Dat nong nghiép, cdy xanh chuyén biét, mat nudc, cong vién, dai cady xanh, dat

rung. Cong tac tién xr ly anh va sau phan loai anh dwoc thuc hién trén phan mém ArcGIS. Viéc
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danh gia d§ chinh xac phan loai anh dua trén phén tich 2 chi tiéu la d§ chinh xéac téng thé
(Overall Accuracy) va chi s8 thdng ké Kappa (k). Gié tri hé s§ Kappa thuong nam gitta 0 va 1,
trong d6 k 2 0,8 1a c6 d chinh xac cao, 0,4 <k < 0,8 1a cd d6 chinh xac trung binh va k <0,4 1a do
chinh xac thap [8].

- Phurong phép lwong héa cdc chi so' tric lwgng cdnh quan: Dya trén phan tich cdc hiéu qua cac
chi s6 TLCQ trong nghién ctru tac dong ctia mo rong do6 thi dén ciu truc KGX cua mot s6 cong
trinh di trude [5, 9], nhdém cac chi s6 TLCQ duoc lya chon dwoc tinh toan cho cdp dd canh quan
(landscape) va cdp do 16p phu (class) d6i voi 1 s6 loai hinh KGX bao gom: Lép d6 do kich
thude, mat do: NP, PD,ED, AREA_CV, LPI, CA; Lép dd do hinh dang: AWMPFE, LSI; Lép do
do céach ly, 1an can: PROX_MN; Lép d6 do lan truyén, rai rac: IJI, CONTAG, TE va 16p d6 do
phi khong gian: SHDI, SHEI (Bang 2). Cac chi s6 nay duoc tinh toan dwa trén phan mém
FRAFSTATS 3.3 [10].

- Phurong phdp phin nguong mitc d6 biéh d6i cdu triic KGX: Tir 14 chi s8 trac lugng canh quan
tinh todn, 11 chi s& c6 ngudng gid tri xac dinh va cd tac dong 16n dén canh quan do thi dwoc lya
chon phan tich va phan ngudng mutc d6 bién dong qua thoi gian lam co so cho viéc dé xuat mot
sO kién nghi trong qud trinh quy hoach va phat trién cta thanh phd. Céc chi sd dwoc danh gia
theo thang 4 bac tuong ting véi cac miec: thap, trung binh, kha cao, cao va dugc phan cap theo

khoang cach déu.
Béng 2. Cac chi s6 trac lwong canh quan (TLCQ) [10]
Chi s6 Y nghia Pon vi
CA (Dién tich canh quan) M5 ta mitc o phét trién céc kiéu 16p phu ha
NP (S6 khoanh vi canh quan) Thé hién muitc d6 phan chia canh quan thanh cac #
khoanh vi khdc nhau (mttc phan manh)
PD (Mat d6 khoanh vi canh quan) Cho biét s& lwgng khoanh vi canh quan trong toan b~ 1/ha
canh quan, xem xét mitc d6 phan manh trong canh
quan
PLAND (Ty I¢ 16p canh quan) Thé hién ty 1é cia khoanh vi canh quan so véi toan %
bd canh
TE (Téng chiéu dai cdc canh ctia canh Téng chiéu dai tat ca cac canh ctia canh quan m
quan)
ED (Mat d6 duong bién ) Mitec d6 phan manh I6n trong canh quan m/ha
AREA_CV (Hé s8 bién d6i kich thuéc Phan danh sy phdn manh cta canh quan #
khoanh vi)
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Chi s6

Y nghia

Pon vi

LPI (Phan tram ctia manh 16n nhat)

AWMPFD (Mttic d6 phtc tap hinh

dang ctia manh)

LSI (Ty 1é ctia chu vi canh quan)

PROX_MN (Chi s6 1an can)

DI (Mtic d6 tach biét va lien ke)

CONTAG (Chi s6 lan truyén)

SHDI (Chi s da dang)

SHEI (Chi s6 déu Shannon )

Phén trdm cta manh 16n nhat trén canh quan. LPI

%

=100 khi canh quan dwgc tao béi 1 manh dét duy

nhat.

Chi s6 do dac mitc d0 phtic tap hinh dang cua #

manh. Cac manh c¢6 kich thudc 1én c6 xu hudng

phtic tap hon cac manh nhé

Ty 1é cua chu vi canh quan trén tong dién tich canh

ha

quan. LSI tang khi s6 canh ctia manh ting hay suw

phtic tap vé hinh dang ctia manh téng.

Mitic d6 phan manh ctia canh quan

Chi s6 do dac mitc d6 tach biét va lién ké cua cac

%

manh. IJI tang khi cdc manh duoc dat canh nhau

hay mttc d6 lién ké tang.

Mtc do lan truyén t6i da d6i voi mot s6 loai

%

khoanh vi nhat dinh (16p pht), xem xét canh quan

s€ mo rong nhu thé nao theo cach co cum hay hop

nhém

Mitc 46 da dang ctia canh quan

Mtic d6 phan b6 déu cua canh quan

Quy trinh nghién cttu dwoc thiee hién theo cac budc nhw sau:

Anh landsat 7, 8
(2001, 2005, 2010, 2016)

- Loai nhiéu
- Sira 18i soc
Tién xit I anh ‘ —> |_Nén anh
l - Cit anh theo ranh gioi
Phén loai d6i tugng ‘ — -/Phé.n manh anh \\
- Xay dung cdy phén loai
T —— - Xac dinh cac anh chi s&
I?)an d6 phan bd - Xac dinh nguong phan loai
cac loai hinh KGX _Phan loai
{Dém.h gia do chinh xac
v
Phan tich cu triic KGX ‘ > (- Lua chon chi s6 TLCQ
- Tinh toan chi s6 TLCQ

'

Xu hudng bién déi ciu tric

canh quan giai doan 2001-2016

Hinh 2. Quy trinh nghién cttu bién ddng cau tric KGX thanh phd Hué giai doan 2001-2016.
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3 K&t qua va thao luan

3.1 Suw phén b4 cac cac loai hinh khong gian xanh qua cdc ndm

Dua trén co so hé thdng phan loai KGX xac dinh, cac tham s6 cho phan manh anh duoc
kiém tra va chay th nhiéu lan, két qua da phan manh cac anh nam 2001, 2005, 2010 va 2016
theo hai cap d6 twong ting nhw ¢ bang 3. Nghién ctru da stv dung cac anh chi s6 nhu chi s& nuwde
bé mat (Land surface water index - LSWI), chi s& dat d6 thi (Urban index -UI), Chi s6 khac biét
thuc vat chuan hdéa (Normalized Difference Vegetation Index - NDVI), va cac gia tri trung binh
cac kénh phd (Mean layer), khac biét 16n nhat gitra cac kénh anh (Maximum difference between

bands) d€ phan ngudng cac d6i twong 16p phu bé mat.

Bang 3. Cac cdp d6 phan manh trén anh Landsat cac nam 2001, 2005, 2010 va 2016

Mttc 36 phan manh Théng s6 2001 2005 2010 2016
Ty 1& (scale) 10 10 10 50
Cap do1
Hinh dang (shape) 0,3 0,3 0,2 0,9
Do chat (compactness) 0,5 0,5 0,5 0,5
Khéc biét quang ph6
Cap do2 5 5 5 5

(Spectral difference)

Két qua danh gia do chinh xac phan loai anh cac nam cho thdy do chinh xac tong thé cac
nam déu trén 80% va hé s6 Kappa cac nam déu & mttc trén trung binh dén cao cho thay c6 do

tin c@y cao va c6 thé dua vao cac phép phan tich cdu triac canh quan tiép theo (bang 4).

Bang 4. Hé s6 Kappa va d6 chinh x4c phan loai tong thé phan loai anh

Do chinh x4c phén loai tong thé

Nam (Overall classification accuracy) Hé s6 Kappa tong the
2001 84,66% 0,81
2005 83,33% 0,80
2010 82,00% 0,78
2016 85,33% 0,82

10
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Dién tich va co cu céc loai hinh KGX ¢ thanh phé Hué qua cac nam 2001, 2005, 2010 va
2016 dugc thé hién ¢ hinh 3 va bang 4.

WFRVE WPNNE

WFISCE

WPTNE

163007

16°2730°N:

1250

n sw

S

L hews gsew

— wrave DFrE

WTHCE WTRNE

WTHNE

WTITNE

163007

162730

162507

shim  swan Y

I . L

it

— wraoe TrEeE

W0TH0E

(c)

WTITE

16'300N]

162730

250N

WPHTE

WPITNE

16300

1627307

16250

!
I TH TEwT wrier wEeE
%16:0« - ~ (™
AN b

Hinh 3. Ban d6 phéan bé cac loai hinh KGX ¢ thanh ph6 Hué qua cac nam (a) 2001 (b) 2005 (c) 2010 (d)

2016.

Bang 5. Dién tich va ty 1é cac loai hinh 16p phu d6 thi Hué cac nam 2001, 2005, 2010 va 2016

Nam 2001 Nam 2005 Nam 2010 Nam 2016
Lop phi Difl‘l‘at)“h o | v | o | den | % | fe | %
(ha) (ha) (ha)

DAt néng nghiép 123543 | 1734 | 119952 | 1664 | 112527 | 1580 | 108747 | 1527
D4t cong trinh 1302,57 | 18,29 1899,7 26,35 | 205191 | 28,81 2298,92 | 32,27
Cay xanh chuyénbiét | 362421 | 5088 | 314888 | 4368 | 302697 | 42,50 | 2823,84 | 39,64
DAt trong 40,77 0,57 10,53 0,15 4,41 0,06 13,86 0,19
M3t nue 50643 | 7,11 | 56835 | 7,88 | 51786 | 727 | 48974 | 688
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Nam 2001 Nam 2005 Nam 2010 Nam 2016
Lép pha P Dién Dién Dién
D“(*;‘at)“h % tich % tich % tich %

(ha) (ha) (ha)
Céng vién 4644 | 065| 3543| o049| 4752| 067 | 5418| 076
Di ciy xanh 2115 | 030 | 1485 | 021 | 1566 | 022| 1566 | 022
D4t rimg 34623 | 486 | 33183 | 460 | 33345 | 468 | 33957 | 477
T6ng 7123,23 100'2 7209,09 100,00 7123.05 100’3 7123,24 100'3

Qua bang 5 cho thdy, dién tich cay xanh chuyén biét trong khu vuc nghién cttu kha cao,
tap trung chu yéu & khu vuc phia Tay, Ty Bac gom cic phwong Thay Biéu, Thay Xuan, An
Tay, Hueong Long. Dién tich cay xanh chuyén biét c6 dién tich cao nhat la 3624,21 ha (nam 2001)
va thap nhat 1a vao nam 2016 véi dién tich la 2823,84 ha (giam 11,24 % so véi ndm 2001). Dién
tich dat nong nghiép c6 xu hudng giam, tir 1235,43 ha (nam 2001) xudng con 1087,47 ha (ndm
2016) (giam 2,07 %), loai hinh nay nam cht yéu ¢ phuong An Hoa, Huong So, Xuan Phu va An
DPong. Mt nwdc phan bd rai réc khdp thanh phd, ké ca viing ndi thanh, tuy nhién mat nwoc lai
c6 xu huéng tap trung & trung tam va phia bac ctia thanh phd. Loai hinh dt riing tap trung vé
phia Nam thanh phd trén dia ban phuong An Tay. Dién tich cong vién tang lén hdng nam, tap
trung nhiéu ¢ trung tam thanh phd thudc cdc phuwong Thuan Hoa, Vinh Ninh.

3.2 Bién dong ciu trac khong gian xanh thanh phé Hué giai doan 2001 - 2016
Céc chi s6 trac lwgng canh quan & cdp canh quan

Céc chi s8 trac lugng canh quan & cap d6 canh quan duoc tinh toan cho 14 chi s§ qua cac
nam, 2001, 2005, 2010, 2016 va sy bién dong tang giam cua ting chi s& duoc tinh toan cho ting
giai doan 2001 - 2005 2005 - 2010, 2010 - 2016 va 2001 - 2016 (bang 6).

Bang 6. Bién dong céc chi s6 TLCQ & cdp dd canh quan thanh phd Hué giai doan 2001 - 2016

. Nam Su bién dong qua cic thoi ky
T Chi s6
2001 ‘ 2005 ‘ 2010 ‘ 2016 2001-2005 2005-2010 2010-2016 2001-2016
CAC PO PO KHONG GIAN
Lop do do kich thedc/miat do/bién
1 NP 210 172 203 119 -38 31 -84 -91
2 PD 2,95 2,41 2,85 1,67 -0,53 0,44 -1,18 -1,28
3 ED 57,03 48,52 57,70 48,95 -8,51 9,18 -8,75 -8,08
4 AREA_C
\Y% 474,54 | 432,27 | 446,28 | 421,46 -42,27 14,01 -24,82 -53,08
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. Nam Su bién dong qua cic thoi ky
TT Chi sd
2001 2005 2010 2016 2001-2005 2005-2010 2010-2016 2001-2016
5 LPI 28,05 27,57 23,31 24,31 -0,48 -4,26 1,00 -3,74
6 CA 7123,1 | 7123,0 | 7123,0 | 7123,2
4 5 5 3 -0,09 0,00 0,18 0,09
Lop d6 do hinh dang
7 AWMPF 1035,6
D 782,51 | 810,21 | 740,94 1 27,70 -69,27 294,67 253,10
8 LSI 14,00 12,62 14,70 12,85 -1,39 2,08 -1,85 -1,15

Lop d6 do cach ly/ 1an can

PROX_M

? N 829,05 | 835,25 | 830,80 | 837,96 6,20 -4,45 7,16 8,92

Lép d6 do lan truyén/rai rac

10 I 5722 | 5657 | 51,81 | 60,16 -0,66 -4,75 8,35 2,94
11 | CONTAG | 5794 | 5799 | 5702| 5754 0,05 -0,96 0,51 -0,41
26,353
12 TE 403710 | 345465 | 410805 ) -58245 65340 -62280 -55185
CAC PO PO PHI KHONG GIAN
13 SHDI 1,372 | 1,406 1,399 | 1,411 0,034 -0,007 0,012 0,039
14 SHEI 0,660 | 0,676 | 0673| 0,678 0,017 -0,003 0,006 0,019
Cac d¢ do khong gian

- Lop d¢ do kich thuéc/mit dg/bién: S8 lwong khoanh vi (NP), mat d¢ khoanh vi (PD) va mét
d6 duong bién (ED) c6 xu hudng giam trong vong gan 16 nam (2001 - 2016). So v6i thoi ky dau
nam 2001, cac chi s6 nay dén nam 2016 da giam 0,6 [an. Trong d6, chi s NP chi & mtc tir 201
khoanh vi nam 2001, dén nam 2010 da giam con 172 khoanh vi va sau d6 giam cham xudng con
119 khoanh vi nam 2016. Sy bién dong cua cac chi sd nay cling cho thdy sy khic nhau trong
ting thoi ky phat trién ctia d6 thi. Trong 5 ndam dau giai doan 2001 - 2016, cac chi s6 NP, PD, va
ED déu chi gia tang lan luot twong ting chi gap khoang 1,18 Ian, nhung 6 nam sau (giai doan
2010 - 2016) céc chi s nay da giam 0,58 lan, diéu nay cho thay tdc d6 do thi héa dang dién ra
tuy nhién véi tdc d6 cham. Twong tu chi s& khoanh vi 16n nhat (LPI) cho thdy xu hudéng giam
trong vong 16 nam. Chi s6 hé s6 bién doi kich thudc khoanh vi (AREA_CV) duoc xem xét dé
phéan tich su bién ddi hinh thai d6 thi, chi ra tinh bat dong nhat cta canh quan. Qua gan 16 nam,
chi s6 AREA_CV da c6 su tang va giam theo tiing giai doan nhung nhin chung la giam trong
giai doan 2001 - 2016. Thong thuong, chi s6 nay cang cao cho thdy canh quan sé cang bat dong
nhét va chta nhiéu khoanh vi ¢6 kich thwdc nho, manh man. Tuy nhién trong treong hop cua

d6 thi Hué chi s6 nay gia tang trong giai doan 2005 - 2010 va giam dan trong giai doan tiép theo.
13
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- Lép dg do hinh dang: Két qua tinh toan cho thay chi sd hinh dang canh quan (LSI) ¢6 xu
hudng it gia tang tir ndm 2001 dén 2016

- Lép dg do lan truyén/rdi ric: Chi s6 rai rac la lién ké (IJI) va chi s lan truyén (CONTAG)
duoc tinh toan dé€ xem xét mirc d6 lan truyén/ rai rac cta cac khoanh vi trong canh quan. Qua gan
16 nam (2001 - 2016), chi s6 IJI tang tir 57,22% 1én 60,16% trong khi chi s6 CONTAG giam khong
dang ké. Nhuw vay chi s6 IJI tang cho thay cho thay cac khoanh vi thudc cac ki€éu canh quan phat

trién theo xu hudng tach biét, khong xen ké nhau trong canh quan.

Cdc d6 do phi khéng gian: Cac d6 do phi khong gian dwgc tinh toan bao gom cac chi s&
da dang Shannon Weaver (SHDI) va chi s6 déu Shannon (SHEI). Két qua tinh toan cho thay chi
s0 da dang Shannon Weaver SHDI va SHEI déu ¢ su gia tang theo thoi gian. Chi s SHDI tang
0,04% ttr nam 2001 (1,37%) dén nam 2016 (1,41%). Chi s6 SHEI ¢4 sy gia tang twong d6i nhe, chi
0,01% trong vong gan 16 nam nhung dat mtc trung binh 0,6%.

Céc chi s trac lwgng canh quan & cip do 16p phu

Céc chi s8 tric long canh quan: NP, CA, PD, PLAND, LPI, AMWEPD, LS], IJI dwgc tinh
toan cho 6 loai hinh KGX (dat nong nghiép, cay xanh chuyén biét, mdt nudc, dai cay xanh, cong
vién, dat ring) theo 4 thoi diém phat trién cua thanh phé va thé hién xu thé bién dong trén cac
do thi tuong ting ¢ hinh 4

- V@ 16p, kich thwdc, mat dg va bién ciia 16p phii: Trong s6 6 loai 16p phu KGX, dién tich CA
cua cay xanh chuyén biét chiém chu yéu trong canh quan (trén 50%). Gia tri CA ctia cac doi
twgng trong giai doan 2001-2016 déu c6 xu hudng giam, chi ¢ ctia mat nwdc, cong vién va dai
cay xanh c¢6 tang, nhung khong dang ké. Loai hinh KGX cay xanh chuyén biét c¢é kich thudc
khoanh vi LPI 16n nhat va da s6 déu giam khong déu. Diéu nay cho thdy phan tram dién tich
manh cdy xanh ngay cang bi giam di. Ty 1€ cac 16p canh quan (PLAND) ctia KGX (cong vién,
mat nudc, dai cay xanh), tdng it, trong d6, mat nwdc tang 10%; cong vién tang 7% va dai cay
xanh tang 15%. Sy gia tang phan manh chi s, nhu s6 luong cac khoanh (NP) va mat do khoanh
vi (PD), cho thdy canh quan phan manh cao lam giam sw két ndi, sy ¢6 lap 16n hon va ty 1€ phan
tram dién tich canh bién cao hon trong cac khoanh vi. Két qua cho thdy NP, PD déu dang giam
xudng nhanh chéng. Diéu nay cho thdy quy mé mo rdng do thi dang dién ra manh mé va thanh
phé dang tro nén gon hon vé mét cau truc canh quan. Cu thé, nam 2001 c¢6 215 khoanh vi mang
xanh trong tong 7123,23 ha va dén nam 2016 chi con 129 khoanh vi canh quan trong tong
7123,24 ha. So sanh trong vong gan 16 nam, s6 luong khoanh vi canh quan da giam dén 86
mang. Tong chiéu dai canh (TE) va Mat d6 duong bién (ED) cta loai hinh cay xanh chuyén biét,
dat nong nghiép dao dong dang ké va c6 xu hudng giam trong thoi gian gan day. Diéu nay
phan anh thyec t& rang kich thudc, bién khong gian dang cé su thay ddi.
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Hinh 4. Cac chi s8 tric luong canh quan cap d¢ 16p phu cac loai hinh KGX ctia ndm 2001, 2005, 2010
va 2016

- V& 16p dg do vé hinh dang cia 16p phiu: Chi s6 LSI dang c6 xu hudéng bién dong manh, c6

nghia 1a chiéu dai canh TE va hinh dang canh quan d6 thi ngay cang thay d6i. Trong khi d¢,

miutc d6 tach biét ctia canh quan lai dang tang, cac khoanh vi canh quan ciing tdng 1én la cho cac

loai hinh KGX ngay cang bi thu nhé va nhiéu khi 1a bi ¢6 1ap voi cac d6i twong khac. Nguyén

nhan la do KGX dang chiu sttc ép tir cac hoat dong ctia con nguoi, ma dién hinh la qua trinh d6
thi héa. Chi s6 AWMFPD dat néng nghiép tang ttr nam 2001 -2016 cho thdy hinh dang ctia cac
manh dat nong nghiép ngay cang phtic tap. Giai doan tixr 2001 - 2005, AWMEFPD tang cham,

nhung t6i giai doan 2010 - 2016 chi s6 nay tang rat nhanh cho thdy muc d§ phtc tap cua dat

nong nghiép ngay cang ting manh hon. Ddi véi loai hinh cay xanh chuyén biét, chi s&

AWMEFPD ciling dang c6 xu hudng tang trd lai giai doan 2010 — 2016. Sy thay d6i cua cac chi s
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nay cho thay cac manh dat nong nghiép va manh cay xanh c6 xu hudng bi mat di va ngay cang
tré nén phutrc tap hon tit ndm 2001 — 2016. Tuy nhién su phtc tap vé hinh dang cta cac manh
dat ndng nghiép trén toan thanh phd lai ting 1én nhanh, nhét la trong giai doan ndm 2010 -
201e.

- Vé Iop do d¢ lan truyén va roi rac cua 1op phu: Su phan manh va méc do tach biét canh
quan giam trong giai doan 2001-2010 va c¢é d&u hiéu ting trd lai ¢ giai doan tiép theo, diéu nay
dién ta mtc dd c6 1ap ctia canh quan dang tang 1én vi khoang céch gitta cidc mang tang 1én va
muc d0 lién ké lai giam xudng tic la cdc manh canh quan ngay cang bi tach roi nhau.

Danh gia chung vé sy bién ddi cdu tric canh quan KGX ¢ thanh phd Hué giai doan 2001
- 2016, c6 3 chi s6 ¢d su bién dong mdt cach dang ké la PLAND, LPI va IJI. Phan cdp theo 4 bac
theo thang cdp do chia khoang déu 4 cdp: Thép, Trung binh, Kha cao va cao cho thdy muc do
bién d6i cu tric canh quan KGX qua céc thoi ky (bang 7).

Bang 7. Bién dong cdu truc canh quan KGX thanh phd Hué giai doan 2001-2016

Chi s6 Chi s6 cho tirng d6i tuon Phan cAp mitc 40 bién d6i cau tric canh quan
8 8 P q
phan tich Kex

2001 2005 2010 2016

L Mtic d6 théng tri 16p phu dat rimg 4,83 4,67 4,68 4,74

PLAND | trong canh quan (Thép) (Thdp) | (Thdp) | (Thap)

Mtc @6 thong tri 16p phu déat nong 1741 16,85 15,80 15,24
nghiép trong canh quan (Thap) (Thdp) | (Thdp) | (Thép)
Mtc @6 thong tri 16p phu cidy xanh 50,81 43,18 42,56 39,68
chuyén biét trong canh quan (Kha cao) (TB) (TB) (TB)

2. LPI 27,55 26,35

Mttc d6 phan manh ctia toan by canh 28,08 23,40

Khé Khé
quan (Kh4 cao) ( (Cao) (

cao) cao)
Mtrc d6 phan manh cua 16p phu dét 173 1,88 4,04 329
rung (Cao) (Cao) (Cao) (Cao)
Mitic d6 phan manh ctia 16p phit dét nong 538 6,63 581 6,24
nghi¢p (Cao) (Cao) (Cao) (Cao)
Mtec do phan manh caa 16p phu 16p 28,80 27,55 23,40 24,27
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Chi s6 Chi s6 cho tirng ddi tugng Phén cip mitc dd bién ddi cau triic canh quan
phan tich Kex
2001 2005 2010 2016
pht cay xanh chuyén biét (Kha cao) (Kha (Cao) (Cao)
cao)
3.1 56,53 51,87 60,19
Mitc d6 lién ké, xen ké cac khoanh vi 56,78
trong toan bo canh quan (Khé cao) (Kha (Kha (Kha
cao) cao) cao)
Mike do lign ke, xen ké cac khoanh vi 7,01 10,62 27,37 31,41
trong Iép phfl dat ring (Thgp) (Thé’p) (TB) (TB)
Mitc d6 lién ké, xen ké cac khoanh vi 35,61 37,93 34,35 40,39
tI‘OIlg Iép phu dé/t I‘lf)l’lg nghlép (TB) (TB) (TB) (TB)
65,07 58,05 66,74
Mitc d6 lién ké, xen ké cac khoanh vi 69,53
trong 16p pht cay xanh chuyén biét (Khé cao) (Kha (Kha (Kha
cao) cao) cao)

Qua bang 6 cho thdy, mic do thdng tri ctia canh quan (PLAND) 16p phu KGX dat rirng,
dat nong nghiép chi ¢ mitc d thdp va khong co6 sy thay ddi manh trong gan 16 nam qua. Trong
khi d6, mtc d0 thong tri ctia 16p canh quan cay xanh chuyén biét bién dong tir mirc kha cao vé
muc trung binh. Ty 1€ 16p phu dat nong nghiép, cay xanh chuyén biét c6 xu hudng giam theo
thoi gian. Day la xu thé pho bién doi v6i phat trién do thi ¢ cac nude trén thé gidi ciing nhu &
Viét Nam. Qud trinh d6 thi héa da gan lién véi sy xuat hién nhigu khong gian dat xay dung,

tang bé mat khong thdm va lam giam mat do che phu xanh ctia d6 thi.

Vé mtrc d6 phan manh chung LPI: Toan bd canh quan cho thdy tir nam 2001 dén 2016 da
o sy bién déng tir mirc TB 1én cao & cac ndm 2005, 2010 va 2016. Trong d6, mirc &6 phan manh
ctia 16p phu dat nong nghiép khong cé su bién dong manh tir 2001 - 2016 va van giit mtc cao &
cac giai doan, cac 16p phu khac, 16p phu cay xanh chuyén biét lai dao dong & mtc twong d6i 6n

dinh, con 16p phu dat ring bién dong voi mire do cao nhat, gid tri LPI cac ndm déu nho hon 4.

Vé muc do lién ké IJI: Su lién ké, xen ké cac khoanh vi trong toan bd ciu truc KGX &
thanh phd Hué dat & cac mic trung binh va cao giai doan 2001 - 2016, ¢ nghia la cac khoanh vi
thudc cac kidu 16p phu khac nhau c6 su phan b8 khong déu. Mac du van gitt & mtrc cao qua cac
nam nhung chi s6 nay c6 chiéu hudng suy giam dang k&, dac biét 1a 16p phu cay xanh chuyén
biét. Diéu nay cho thdy qua trinh d6 thi hoa da lam dat phu cay xanh chuyén biét da bi bién mat
dan, dan dén c su tach biét trong khong gian.
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4  Kétluan

Nghién ctru da tich hop dwoc phan tich anh Landsat, GIS va céc chi s8 trac lwgng canh
quan trong phan tich bién déng cdu trac KGX thanh phd Hué giai doan 2001 - 2016. Két qua cho
thdy trong cac loai hinh KGX thi cay xanh chuyén biét chiém chu yéu trong canh quan (50%).
Diéu nay cang khang dinh y nghia ctia ciy xanh chuyén biét trong hé théng cau tric canh quan
KGX thanh ph6 Hué. Tuy nhién, do qua trinh d6 thi hda, mt&c d¢ phan manh, tach biét ctia cdu
truc canh quan KGX c6 xu hudng tang lén, s6 luong khoanh vi canh quan tdng 1én lam cho cac
loai hinh KGX ngay cang bi thu nho, pha v&, xen ké va nhiéu khi dan dén bi ¢6 1ap véi cac d6i
twong khac. D6 che phu KGX ciing vi thé ma giam di nhanh chéng. O c&dp dd canh quan, ciu
truc KGX ¢ thanh phd Hu€ c¢6 xu huéng phan manh cao giai doan 2001 - 2016, thé hién thong
qua su gia tang manh cac chi s6 NP, PD, ED, trong khi d6 c6 chi s6 LPI dang dan suy giam. Chi
sO LSI lai ¢ su gia tang mot cach dang ké, thé hién cac khoanh vi c6 xu hudéng hinh dang cang
phtec tap, bat quy tic va bi chia cit. O cap do 16p phu, cac khoanh vi ddt ndng nghiép ngay cang
bi thu hep va phan manh. Khoang cach gitta cac manh cé xu hwéng tang lén, hinh dang cac
manh cang phttc tap hon. Diéu d6 dan dén canh quan 16p phu dat nong nghiép bi pha vo, xen
ké vao la cac khu dat dan cu roi rac. Két qua nghién ctu budc dau khang dinh (1) kha ning
lwong héa trong nghién ctru cdu tric canh quan KGX véi sy ho tro ctia cong nghé va (2) 1am co

sO phuc vu quy hoach phat trién KGX hudng dén su phat trién bén virng d6 thi Hué.
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ASSESSMENT OF THE CHANGE IN URBAN GREEN SPACE
STRUCTURE IN HUE CITY DURING 2001 - 2016

Nguyen Bac Giang!, Ha Van Hanh!, Do Thi Viet Huong!, Pham Van Cu?

! University of Sciences, Hue University
2 University of Natural Science, Viet Nam National University-Ha Noi

Abstract. In this study, remote sensing, GIS and landscape metrics indices were used for
assessment of the changes in urban green space structure (GS) in the period of 2001 - 2016.
Multi-temporal Landsat satellite imageries were utilized for extracting the urban green
space categories: agricultural green space, dedicated green space, water green space, park
green space, road green scape, forest green space in 2001, 2005, 2010, 2016 by object-oriented
classification with high overall accuracy, >80% and Kappa coefficients of all years are above
0,78. Landscape metrics in landscape and class level including CA, NP, PD, PLAND, TE, ED
AREA_CV, LPI, AWMPED, LSI, PROX_MN, IJI, CONTAG, SHDI, SHEI were used to
quantify the urban green space landscape structure. The findings show the dedicated green
space occupy mainly in the landscape (50%). Within 16 years of urbanization, the landscape
metrics indices have changed complicatedly: urban green space increasingly narrowed,
fragmented, broken down due to the rapid urbanization process. Specifically, the number of
landscapes decreased from 215 in 2001 to 129 in 2016. This study result provides a basis for
planning urban green space development towards sustainable development of Hue city.

Keywords: Hue city, landscape structure, landscape metrics indices, Landsat, urban green
space
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