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MO PAU

1. Tinh cip thiét cia dé tai

D6 thi hoa 1a mot qua trinh khong thé dao nguoc va khong thé thiéu
trong phat trién kinh té - x3 hoi cta cac qubc gia trén thé gidi. Qua trinh do
thi hoa (BTH) dan dén mé rong khong gian do thi kém theo nhu cau phat
trién vé nha & va ha téng do thi dé phuc vu cudc séng, lam cho nhiét do do
thi c6 xu hudng tang.

Hué 14 d6 thi con nhiéu mang xanh nhung v&i qua trinh DTH dang tac
dong 16n dén khong gian xanh (KGX). Trong boéi canh vira phét trién kinh
té va bao ton KGX dé dap tmg yéu cau cta mot do thi sinh thai (PTST) 1a
rat can thiét. Do do6, viéc nghién ctru bién dong ciu tric hinh thai KGX,
mbi quan h¢ gitra DTH, bé mit khong thiAm, bién dong nhiét do bé miit
(NPBM) va tinh phan manh, kha ning tiép cin cua nguoi dan d6i voi
KGX sé& giup cong tac quan 1y, quy hoach hudng t6i DPTST nham phat
trién bén viing do thi Hué 13 van dé dang duoc quan tdm hién nay.

Vi vay dé tai “Nghién ciru bién dong khéng gian xanh dudi tic dong
ciia qud trinh dé thi héa phuc vu quy hoach dé thi sinh théi & thanh phé
Hué” da duoc chon lya.

2. Muc tiéu va ngi dung nghién ciru
a. Muc tiéu cia deé tai

Panh gia tic dong cia qua trinh PTH dén KGX cua thanh phé Hué
1am co sé dinh hudng quy hoach d6 thi sinh thai & thanh phd Hué.
b. N¢i dung nghién ciru

- Tong quan nhitng van dé 1y luan va thuc tién c6 lién quan dén linh
vuc nghién ctru ctua dé tai;

- Phan tich bién dong, hinh thai canh quan KGX cua thanh phé Hué
giai doan 2001 - 2016;

- Panh gia tic dong ctia PTH dén cau trac hinh thai canh quan KGX;

- Khao sat kha ning tiép can ctia ngudi dan d6 thi Hué bang bang hoi;

1



- Panh gia kha ning tiép can KGX cua nguoi dan d6 thi Hué dua vao
két qua diéu tra va cong nghé GIS;

- Phan tich mdi quan hé giira nhiét 46 bé mat (NPBM) va KGX dé xac
dinh ty 1€ KGX hop 1y dya trén NDBM;

- Phan tich mérc @6 pht hop vi tri phat trién KGX;

- Pinh huéng quy hoach KGX huéng t6i DTST ¢ thanh phd Hué.
3. Doi twgng va pham vi nghién ciru

a. Poi twong nghién ctru

Péi twong nghién ciru cia dé tai 1a KGX, mot sé yéu t6 PTH va ngudi
dan ¢ thanh phd Hué.

b. Pham vi nghién ciru

- Khong gian: khu vyc thanh phé Hué gom 27 phuong

- Thoi gian: PTH trong giai doan 2001 - 2016

- Noi dung: loai hinh KGX nguoi dan dé tiép can, anh huong KGX dén
nhiét d6 bé mit, kha nang tiép can KGX cua nguoi dan do thi Hué.
4. Luén diém bao vé

Ludn diém 1: Qua trinh DTH 6 thanh ph6 Hué giai doan 2001 - 2016
da lam thay doi d6 do canh quan KGX, tir 46 anh hudng dén vai tro diéu
hoa nhiét d6 bé mit ciia KGX d6 thi Hué.

Ludn diém 2: Phan tich kha ning tiép can KGX cua cu dan d6 thi va
xac lap ty 1€ KGX hgp 1y 1a co s& quan trong phuc vu quy hoach do6 thi
sinh thai ¢ thanh phd Hué.

5. Nhitng dong gop cua lugan an

- Xay dung cach tiép can lién nganh trong viéc tich hop dir liéu KT-XH
va st dung dir liéu vién tham phuc vu phan tich bién dong KGX cua do thi
Hué va danh gia anh hudng cua qua trinh DPTH dén KGX.

- Phan tich quan hé gitta KGX va NDPBM do6 thi, tor d6 xac dinh duoc ty
16 KGX hop ly dé giam NDPBM va duwa vao két qua diéu tra thuc tién dé

danh gia duoc kha ning tiép can KGX ctia nguoi dan d6 thi nham cung cap



cac luan ctr khoa hoc hd tro viée ra quyét dinh trong quy hoach KGX huéng
to1 DTST.
6. Y nghia khoa hoc va thue tién ciia dé tai

a. Vé mit khoa hoc:

- Pinh luong héa va khong gian hoa tic dong cia d6 thi hoa dén
KGX va kha nang tiép can KGX cua cong déng cho giai doan nhat dinh;

- Tich hop cac dit li¢u li€én nganh trong nghién ctru danh gia tac dong
tac dong cua DPTH dén ciu trtc hinh thai canh quan KGX, anh hudng cia
KGX dén nhiét d6 bé mit, va danh gia kha nang tiép can KGX cua nguoi
dan do thi.

b. Vé mit thue tién:

- Két qua nghién ctru dinh lugng ctia dé tai vai céc tai lidu, ban do va
két qua phan tich bién dong KGX, anh huéng cia KGX dén NPBM d6 thi
gop phan xay dung co s khoa hoc cho cac nha quy hoach trong bd tri
KGX cua quy hoach d6 thi theo huéng DTST & thanh phd Hué.

- Nhitng dé xuat mang tinh dinh hudng dugc dua trén cac két qua
nghién ctu khanh quan, khoa hoc s€ gilip cac nha quy hoach c6 cac giai
phap bd tri KGX hop 1y.

7. Cau tric cia ludn an

Chuong 1: Co s& 1y ludn céc cac van dé nghién ctru lién quan dén d6

thi hoa, khong gian xanh va do thi sinh thai

Chuong 2: Quan diém tiép can va phuong phap nghién ctru

Chuong 3: Panh gia tac dong cta do thi héa dén khong gian xanh &

thanh phd Hué

Chuong 4: Pinh huéng quy hoach khong gian xanh cho phat trién d6

thi sinh thai ¢ thanh phd Hué



Chuwong 1.
CO SOLY LUAN CAC VAN DE NGHIEN CUU LIEN QUAN PEN PO
THI HOA, KHONG GIAN XANH VA PO THI SINH THAI

1.1.CO SO LY LUAN VE PO THI HOA VA TAC DONG CUA PO THI
HOA DEN KHONG GIAN XANH

1.1.1. D6 thi va do thi héa

(1).Céc khai niém lién quan dén do thi va d6 thi hoa

D6 thi 1a khong gian dinh cu ctia con ngudi voi mat do dan sd cao va
co s6 ha ting cia moi truong xay dung. Cac hoc gia vé do thi thuong lay
cac tiéu chi vé sd dan va mat do dan s dé lam tiéu chi xac dinh khu vuc
do thi va loai do thi.

DTH 1a mot qua trinh tich hgp, twong tic va anh hudéng l1an nhau boi
DPTH dan s6, PTH kinh té va PTH khong gian.

(2). Céc ti€u chi danh gid qua trinh do6 thi hoa

Céac nhom tiéu chi pho bién danh gia qua trinh PTH gém: Su thay doi
vé s6 dan va mat do dan sb; Su thay doi st dung dat va 16p phu bé mit; Su
thay d6i cac chi thi PTH...

1.1.2. Khong gian xanh
(1). Cac quan diém vé khong gian xanh

Hau hét cac nudc phat trién déu c6 dinh nghia riéng vé KGX d6 thi,
tuy nhién cac khai niém khong déng nhat va da dang, phu thudc cach nhin
nhan cta mdi qudc gia.

T6 chie Y té thé gidi WHO: KGX nhu cong vién, sin thé thao, rimg
va cac déng ¢ tu nhién, dat ngap nudc hodc cac hé sinh thai khac, 1a mot
thanh t6 co ban cta bat ky hé sinh thai do thi ndo.

O Viét Nam hién khai niém KGX chua duoc nghién ctiru mot cach déy
du. Trong pham vi nghién ctru cua luan an, KGX duogc hiéu nhu sau:

Khéng gian xanh la phan dién tich dat bé mdt dé thi khéng bao gom

dat xay dung cong trinh va dat trong, noi co sy hién dién cua mat nuoc, co



thwe vdt bao phii khéng phdn biét thanh phan, quyén sé hitu va cé chire
nang diéu hoa dich vu sinh thai ma cu dan tié'p can duoc.
(2). Lot ich caa Khong gian xanh

Loi ich cua KGX d6 thi theo cac chuc nang thanh ba nhoém: chiic ndng
kién trac hay thim my, chirc nang khi hau va chirc nang k¥ thuat.
(3). Phan loai khong gian xanh

Hién nay c6 nhiéu cach phan loai KGX, nhung hau hét cac hé thong
phan loai déu dya trén cac tiéu chi nhu sé hitu, st dung, kich thudc, ciu
trac, vi tri, nguén géc lich su, thanh phén va céac dic diém khac cua KGX.
(4). Kich thudc va tiéu chuan khong gian xanh

Tiéu chuan KGX tbi thiéu dd dugc To chirc Y té Thé gisi (WHO) dé
xudt 13 9m® trén mdi ngudi dan thanh phd.

Viét Nam khong c6 quy dinh cu thé vé KGX nhung trong khuén kho
luat phap vé vung xanh, cdy xanh nam rai rac trong cic quy dinh, tiéu
chuan ciia nganh.

(5). Tiép can khong gian xanh

Trong nghién ctru vé KGX d6 thi, kha ning tiép can lién quan dén kha
nang cua ngudi dan tiép can dbi vai mot dia diém cu thé.

Co quan Moi trudng chau Au (EEA) dé cap rang moi nguoi ¢6 quyén
tiép can véi KGX xanh d6 thi trong vong 15 phut di bo, khoang cach
khoang 900 - 1000 m.

1.1.3. Tac dong ciia @6 thi hoa dén khong gian xanh

Cac nghién ctru anh hudng cua DTH dén KGX thuong tip trung vao
cac khia canh: (1) dinh luong céc thay d6i khong gian trong KGX (2) phan
tich cdu trac, thanh phan canh quan (3) x4c dinh cac nguyén nhan chinh
thay 461 KGX.

1.1.4. Quy hoach khong gian xanh

Tinh bén viing trong quy hoach d6 thi 1a quan ly PTH va qué trinh
phat trién dé can bang cic nhu ciu x3 hoi va mdi trudong. Do d6 thanh phd
sinh thai 1a mot khai niém dé dat dugc su bén viing bﬁng cach sur dung
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nguyén tic sinh thai lam chu dao cho quy hoach thanh phd. Ngay nay, quy
hoach KGX da tré thanh wu tién trong quy hoach do thi va doi héi mot
cach tiép can tich hop dé dat duoc moi truong do thi bén viing (Waldheim,
2006)
1.2. CO SO LY LUAN NGHIEN CUU DO THI SINH THAI
1.2.1. M6t s6 khai niém vé dé thi sinh thai

Register (1973) dinh nghia mot thanh phd sinh thai 13 mot thanh phd
sinh thai lanh manh, trong d6 san xuét va sinh ké ctia con ngudi khong
vuot qua strc tai sinh thai. Noi chung thanh phd sinh thai 14 thanh phd
tuong thich véi moi truong xung quanh, khi hau, st dung cac phuong thirc
dé thay thé giam thiéu tiéu thu tai nguyén, tiéu thy ning luong.
1.2.2. Cac dic diém ciia d6 thi sinh thai

Theo quan diém cua sinh thai hoc, ban chit cuia PTST 13 nhan ra su
hai hoa gitra con ngudi1 va con nguoi, gitta con nguoi va thién nhién.

Cac dic diém cua do thi sinh thai:

- Strc khoe va su hai hoa

- Hi¢u qua va stic séng

- Tinh lién tuc va cong bang
1.2.3. Quy hoach do thi sinh thai
* Su tié}? can quy hoach do thi sinh thai

Quy hoach va thiét ké do thi 1a qua trinh dinh hudéng tim cach can
bang cac muc tiéu xa hoi, van hoa, moi trudng, ky thuat va kinh té trong
khuén phé quy dinh cta phap luat. DTST tap trung vao sinh thai hoc va
tim kiém su can bang giita xa hoi loai ngudi va hé sinh thai thong qua thiét
ké d6 thi va thay d6i hanh vi.
* Cdc wu tién trong quy hoach do thi sinh thdi

Céac uu tién co ban hay nguyén tic cta quy hoach thanh phd sinh thai
1a phai dam bao viéc xay dung do6 thi tuan thu bon khia canh: strc khoe, an
ninh, strc séng, tinh bén viing hay kha ning duy tri.

* Xu huong quy hoach do thi sinh thai
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Khuynh huéng thir nhat bao vé thién nhién: Han ché dén muc toi da
su pha huy moi truong thién nhién hién co; tan dung cac qua trinh ty nhién
dé hoan thién céac chirc nang do thi; phuc hoi cac yéu td tu nhién bi suy
thoai d¢é tai sinh su can bang sinh thai mai.

Khuynh hudéng tht hai: vé€ sinh moi truong hay dé thi “xanh” theo
quan niém cua tiét kiém nang lugng, bao ton thién nhién, tai si dung nudc
thai va rac thai, tiét kiém nuéc.

* Khong gian xanh trong quy hoach do thi sinh thdi

Hé théng KGX la mot ph?m quan trong cua h¢ sinh thai d6 thi, anh
huong dén chire nang va cAu trac cua hé sinh thai dé thi.

Su két ndi KGX la diéu kién bao ton da dang sinh hoc, dién tich KGX,
su phan bd va chi sb thuc vat anh huong dén nhiét do khu vue, nguoi dan
d6 thi tiép can duoc cac loai hinh khong gian.

Céc khia canh quan trong ciia KGX trong hinh thai d6 thi: s6 lugng,
chat luong, két ndi, kha nang tiép can
1.3. TONG QUAN CAC CONG TRINH NGHIEN CUU CO LIEN
QUAN DEN DE TAI
1.3.1. Cac nghién ctru vé @6 thi héa

Trong nghién ctru DTH, phuong phap vién tham dugc st dung dé giai
quyét cac van dé nhu: Phan tich khong gian, sy phan bd cta cac doi tuong,
dién bién thay doi vé quy mo dién tich theo thoi gian; danh gia dugc sy
thay d6i ctia cac CQ qua timg thoi doan khac nhau.

1.3.2. Cac nghién ctru vé khong gian xanh va nhiét do bé mit

(1) Cac nghién ctru vé khong gian xanh

- Tap trung vao viéc dinh lugng KGX trong do6 thi, cung cép dich vu
hé sinh thai cia KGX, céach thirc phat trién KGX & cac d6 thi ..

- Vién tham tng dung trong nghién ciru KGX: Cong nghé vién tham
trong nghién ctru 16p phu, KGX, bién d6i canh quan, phan tich sy thay doi
vé khong gian, 16p phu bé mat/str dung dét, canh quan do thi,...
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- Ung dung tric luong canh quan trong nghién ctru KGX

+ Chi sb tric luong canh quan: phan tich dic diém ciu trac, kich
thude hinh dang va sy phan méanh cac doi tuong cta 10p phu tai mot thoi
diém, cac nghién ctru thudng st dung cac do do canh quan.

+ Cac cép do do chi sd canh quan: dinh lugng dac diém khong gian,
nhom céc chi sb trong phan tich cAu truc canh quan gém: cau trac, do do,
chtrc ndng canh quan.

- Ap dung chi s6 tric lugng canh quan trong danh gia tinh phan manh
KGX: Cac tac gia tap trung vao nghién ctru hinh thai do6 thi, quan hé 16p
phu KGX véi BTH...

(3) Cac nghién ctru vé nhiét do bé mit

- Tap trung vao quan h¢ gitra nhiét do bé mat va tham phu thuc vat.

- Vién tham va GIS trong nghién ctru nhiét do bé mat: thé hién qua
thiét lap dir liéu nén, xac dinh pham vi giam nhiét cua cac doi tuong.

(4) GIS va phan tich khong gian trong nghién ctru KGX

- GIS trong nghién ctru tiép can KGX, nghién ctru phat trien KGX
dua trén nén tang GIS dé lwa chon vi tri phu hop, quy hoach KGX

- Hudng tiép can nghién ciru bién dong KGX
1.3.3. Cac nghién ctru vé tac ddng ciia do thi héa dén khong gian xanh

Cac két qua nghién ciru DTH tap trung vao 2 huéng

(i) Hudng thtr nhat danh gia mbi quan hé theo quan diém cua dia ly
hoc

(i) Panh gia duéi anh huong cia PTH ¢ goc do phat trién KT-XH.
1.3.4. Cac nghién ctru lién quan dén dé thi sinh thai va quy hoach d6

thi sinh thai



- Trén thé gi6i tap trung vao hai loai mé hinh PTST 4ap dung cho khu
vuc do thi méi1 va cho khu vuc do thi cu.

- Giai phap trong qua trinh chuyén doi sang thanh phd sinh thai 1a st
dung “ cac giai phap dua vao thién nhién” dé giai quyét.
1.3.5. Tong quan cAc cong trinh nghién ciru c6 lién quan dén thanh pho Hué

Céc cong trinh nghién ciru duoc tong hop theo cac hudng: Nghién ciru
vé do thi hoa; Nghién ctru vé KGX; Nghién ctru vé st dung chi sb CQ.
1.4. KHAI QUAT VE PIEU KIEN TU NHIEN VA KINH TE XA HOI
THANH PHO HUE
1.4.1. Khai quat diéu kién tw nhién va kinh té xa hoi

*Piéu kién tu nhién

- Thanh phé Hué c¢6 dién tich tu nhién chiém 1,42% dién tich toan tinh
Thira Thién Hué. Khi hau thudc khu vuc nhiét déi gi0 mua, mang tinh chuyén
tiép tir 4 xich dao dén 4 nhiét d6i, chiu anh huong khi hau chuyén tiép. Thanh
phé Hué ¢6 2 kiéu tham thuc vat tu nhién va tham thue vat nhan tac

* Piéu kién KT - XH: Téong GDP theo gia hién hanh c6 xu hudng
tang theo thoi gian. Téc d6 tang truong cua khu vuc dich vy, cong nghiép
va xay dung trong c6 xu hudng ting déu va kha 6n dinh.
1.4.2. Khai quat tinh hinh d6 thi héa ¢ thanh phé Hué
* Po thi hoa ¢ thanh pho Hué qua cac thoi ky: Pong luc chinh cta qua
trinh DPTH ¢ thanh phé la do su phat trién ha téng, sy van dong cua yéu td
vé kinh té x3 hoi quyét dinh.
* Cac yéu to phan anh qua trinh PTH ¢ thanh pho Hué: Quy mé dién
tich dat d6 thi; Kinh té; Dan s va lao dong phi nong nghiép; Ty 1¢ PTH
va Toc @6 PTH; Chuyén doi dat san xuat nong nghiép sang dat phi nong
nghiép.



Chuwong 2.
QUAN PIEM TIEP CAN VA PHUONG PHAP NGHIEN CUU

2.1. QUAN BIEM NGHIEN CUU

Cac quan diém tiép can gom: Quan diém hé thdng; Quan diém lich
str; Quan diém sinh thai; Quan diém tiép can lién nganh trong nghién ctru
danh gia tac dong cua PTH dén KGX
2.2. PHUONG PHAP NGHIEN CUU

Cac nhoém phuong phap dugc str dung trong qua trinh thuc hién luan
an gom:

1- Phwong phdp thu thdp tai liéu: thu thap tai liéu, bao cdo; sb lidu
théng ké; ban do (hién trang st dung dat, dia hinh,...); tu liéu vién tham
(anh Landsat); tai li€u,...

> Phwong phdp diéu tra kha nang tiép cgn KGX: tién hanh diéu tra
bang bang hoi vé tiép can KGX cua nguoi dan & 27 phuong.

> Phwong phdp thu thdp sé liéu so cdp: tién hanh do dac nhiét do
béng sensor tai 32 vi tri ¢ dinh trén toan b thanh phé Hué; khao sat, thu
thap thong tin 16p phu.

> Thu thdp cdc diém mau phuc vu gidi dodn trong phdn loai dnh

2- Phwong phdp xir Iy dnh vién tham

- Phdn loqi cdc loai hinh 16p phii va logi hinh KGX & thanh phé Hué:
Xay dung; Pat tréng; Nong nghiép; Dai cdy xanh ven duong; KGX
chuyén biét; Mat nudc; Cong vién; Rung

- Phan logi lop phu va KGX theo dinh huong doi tuwong

- Phuwong phdp xdc dinh nhiét do bé mdt thuwe tir dnh vién tham: xac
dinh nhiét d sang; xac dinh do phat xa.

3- Phwrong phdp trdc luong canh quan: sir dung cdc chi s6 canh quan
véi cdc dg do khdng gian va do do phi khéng gian & hai cdp dg: canh quan

va lop pha. C6 18 chi s6 canh quan duogc st dung dé tinh toan do dac.
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4- Phwong phdp ban dé va GIS
Thanh Idp ban d6 va phan tich bién déng KGX xac dinh cudng do va
pham giam nhiét dya vao GIS va tiép can KGX.

5- Phuwong phdp phan tich da tiéu chi va phan tich thir bac AHP trong
danh gia muc do phuc hop vi tri phat triéen KGX: gitp xac dinh va lugng
hoa cac ti€u chi, phan tich cac dir li¢u thu thap theo cac ti€u chi va ra quyét
dinh tir d6 gitp phat trién t6i wu KGX

6- Phuong phdp thong ké, tong hop va phdn tich soé liéu: phan tich
twong quan hoi quy thé hién cac mébi quan hé giira LST, NDVI va céc loai
16p pht1 bé mit khac nhau.

2.3. QUY TRINH NGHIEN CUU

Thu thap tai li€u va xay dung co sé dir li€u

Tht cap So cap ‘
Thu thap s6 liu | [Thu thap, phan loai Quan tl:éc Khao sat
vé diéu kién ty nhién| |Anh vién tham va céc nhiét 4o bé mat kha ning tiép can
vaKT - XH loai ban dd KGX
- y
Phin tich -X4ay dung ban do: 16p Xic dinh banh gia
qua trinh d6 thi hoa | pht/KGX,NDBM otyle KGX kha nang tiép can|
- Xdc 1ap céc chi so " h&p Iy KGX
cau hinh thai CQ '
Danh gia tac dong cua Danh gia kha nang
do6 thi hoa dén KGX phat trién KGX
DINH HUONG QUY HOACH

KHONG GIAN XANH CHO PHAT
TRIEN PO THI SINH THAI

Hinh 2.2. Quy trinh cac buoc thuc hién nghién cuu
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Chuwong 3.
PANH GIA TAC PONG CUA PO THI HOA PEN KHONG GIAN
XANH O THANH PHO HUE

3.1. BIEN DONG KHONG GIAN XANH O THANH PHO HUE GIAI
DOAN 2001 - 2016
3.1.1. Xay dung ban do 16p phi bé miit va khong gian xanh giai doan
2001-2016

Pé xay dung ban dd 16p phu bé mat va KGX qua cac thoi ky ludn an
da sir dung tu liéu vién tham va thuc hién cac bude tién xur 1y anh, phan
loai anh anh theo phuong phap dinh huéng dbi twong dudi su hd tro cac
phan mén Ecognition, Arcgis destop. Két qua d3 phan ngudng cac dbi

tuong 16p phu va xay dung dugc bo quy tac phan loai cac doi tuong dua
trén cac chi s6 (LSWI, Mean Layer, Max.diff, NDVI, UI). Sau khi danh
gia d6 chinh xac sau phan loai, thanh 1ap dugc ban d6 16p pht thanh phd
Hué nam 2001, 2005, 2010 va 2016.

3

l

TX. Hudng Thiy

o L
Hinh 3.2. Ban dé phdn bé cdc loai hinh KGX & thanh phé Hué qua cdc ndm
(a) 2001 (b) 2005 (c) 2010 (d) 2016.
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3.1.2. Phan tich bién ddng ciia 16p phii bé mit qua cac giai doan phat trién

Su bién dong cac loai 16p phu duoc danh gid theo giai doan 2001 - 2010;
2010 - 2016; 2001 — 2016 thong qua viéc xay dung ma trn bién dong.

(1). Bién dong 16p phu giai doan 2001- 2010: Giai doan 2001 - 2010 cac
loai hinh bién dong dién tich trén 50% gém cO cong vién, dai cay xanh ven
duong. Su bién dong nay lién quan dén thanh phé Hué chinh trang do thi,
cai thién co so ha t?mg da lam céc loai hinh KGX nay bién dong manh.

(2). Bién dong 16p phu giai doan 2010 — 2016: Giai doan 2010 - 2016 cac
loai hinh KGX ¢6 bién dong dién tich trén 50%, dién tich tip trung vao dai
cdy xanh ven duong. Sy bién dong cac loai hinh nay lién quan dén thanh
phé Hué chinh trang do thi, cai thién co sé ha tﬁng da lam cac loai hinh
KGX nay bién dong manh. Trong giai doan 2010 - 2016 loai hinh KGX
chuyén doi 16n nhét sang dat xay dung so voi tong dién tich cta thanh phd
Hué 13 KGX chuyén biét.

(3). Bién dong 16p phu giai doan 2001 — 2016: Giai doan 2001 — 2016, hau
nhu céc loai hinh 16p pht déu chuyén sang dat xay dung. Loai hinh KGX
chuyén doi manh nhét 13 loai hinh cy xanh chuyén biét.

3.1.3. Bién dong cau tric hinh thai cinh quan khong gian xanh &
thanh phé Hué giai doan 2001 - 2016

(1). Céc chi s6 trac luong va cau tric hinh thai canh quan trong qua trinh
DTH & thanh phd Hué.

Cac chi s6 canh quan dugc st dung dé phan tich gom cip do canh
quan (landscape) va cip do 16p phu (class): Lop do do kich thudc, mat do;
Lop do do hinh dang; Lép d6 do cach ly, 1an can; Lop do do lan truyén, rai
rac; va 16p do do phi khong gian.

(2). Cac chi s6 trac luong canh quan & cip canh quan

Céc chi s6 trac luong canh quan & cdp do canh quan duoc tinh toan
cho 17 chi sb qua cac nam, 2001, 2005, 2010, 2016 va su bién dong tang
giam cua tung chi sb6 duoc tinh toan cho tung giai doan 2001 — 2005; 2005
-2010; 2010 - 2016 va 2001 - 2016.
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*Cac d do khong gian

- Lop do do kich thwoc/mdt do/bién: S6 luong khoanh vi (NP), mat do
khoanh vi (PD) va mat d¢ duong bién (ED) c6 xu hudng giam trong vong
gan 16 nam (2001 - 2016).

- Lép dé do hinh dang: Két qua tinh toan cho thay chi sd hinh dang
canh quan (LSI) ¢6 xu hudng it gia tdng tir ndm 2001 dén 2016.

- Lép d@é do lan truyén/rdi rdc: Qua gan 16 nam (2001 - 2016), chi s6 11
tang tir 57,22% 1én 60,16% trong khi chi s6 CONTAG giam khéng dang ké.

* Cdc dp do phi khéng gian: Chi s6 SHDI ting 0,04% tir ndm 2001
(1,37%) dén nam 2016 (1,41%). Chi s6 SHEI c¢6 sy gia ting tuong d6i nhe,
chi 0,01% trong vong gan 16 nam nhung dat mirc trung binh 0,6%.

(3). Cac chi s6 trac lugng canh quan & cap do 16p phu

- Vé I6p, kich thude, mdt d va bién ciia 16p phi: Gia tri CA cua cac
dbi tuong trong giai doan 2001 - 2016 déu c6 xu hudéng giam.

- Vé I6p do do vé hinh dang cua 16p phi: Chi s6 LSI dang c6 xu
hudng bién dong manh, Chi s6 AWMFPD dat nong nghiép ting.

- Vé I6p do d6 lan truyén va roi rac cua I6p phi: Su phan manh va
muc do tach bi¢t canh quan giam trong giai doan 2001 - 2010 va tang tr¢
lai ¢ giai doan tiép theo.

(4). Panh gia chung vé bién d6i cAu trac hinh thai canh quan KGX

- Mtic @6 thong tri cta canh quan (PLAND) 16p pht KGX dét rimg,
dat nong nghiép chi & mirc do thap va khong cé sy thay doi manh trong
gan 16 nam qua, mtrc d6 thong tri ctia 16p canh quan cdy xanh chuyén biét
bién dong tir mirc kha cao vé mirc trung binh.

- Mitc @6 phan manh chung LPI: ¢6 su bién dong tir mic Trung binh
lén murc cao & cac nam 2005, 2010 va 2016.

- Mtic @6 lién ké 1JI: dat & cdc muc trung binh va cao qua cic nim
nhung chi s6 nay c6 chiéu hudng suy giam.

- Mtrc d6 két ndi, mo rong, cac khoanh vi trong toan by CQ: trong
toan bd canh quan va trong tt ca cac giai doan chi sd nay dat kha cao va
c6 xu hudng gidm nhe trong giai doan 2010 - 2016.
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3.2. PANH GIA TAC PONG CUA PO THI HOA PEN CAU TRUC HINH
THAT KHONG GIAN XANH O THANH PHO HUE GIAI DOAN 2001-2016
3.2.1. Thiét 1ap mé hinh quan h¢ giita DPTH va cau tric hinh thai cinh quan KGX

Tac dong cua PTH dén cau tric hinh thai canh quan KGX ¢ thanh
phb Hué duoc nghién ctru thong qua phan tich moi quan hé giita cac chi so
cAu trac hinh thai canh quan KGX va cac chi s6 DTH.

Bdng 3.10. Cdc bién chi s6 canh quan KGX lya chon dwa vao mé hinh phdn tich

Nhémbién | 2 Chi s6 CQ KGX M3 bién
Sb khoanh vi CQ NP
Mait d6 khoanh vi CQ PD
Mat do duong bién ED
Kich thudce, mat 3 Ty lé, 1(3'13, CQO PLAND
do H¢ s0 bién doi kich thudc khoanh vi AREA CV
Tong chiéu dai cac canh ciia CQ TE
Chi s6 téng hop Al
Téng dién tich canh quan CA
Mtrc d6 phtrc tap hinh dang cua manh AWMPFD
Hinh dang 3 Ty 1¢ cta chu vi CQ LSI
Ty 1€ phan tram lan can. PLADJ
Mirc d6 tich bigt va lién ké U1
Lan truyén, roi Chi so lan truzlénb CONTAG
rac gﬁn gﬁ,i 5 D(_)‘ gan két, két noi, ) COHESION
o Phan tram cua manh 16n nhat LPI
Khoang cach Euclide lang giéng gin nhat ENN
Chi s6 da dang 2 Chi s6 da dang SHDI
Chi s6 déu Shannon SHEI

Bdng 3.11. Cac bién chi s6 dé thi héa lwa chon dwa vao mé hinh phan tich

STT Chi s6 PTH Mi bién
1 | Dan s6 d6 thi DS
2 | Mat do dan sb do thi MDDS
3 Ty 1€ lao dong cong nghi¢p - Xay dung LDCNXD
4 Ty 1€ lao dong dich vu LDDV
5 Ty 1€ lao dong ndng nghiép LDNN
6 Ty trong dat xay dung DXD
7 Ty trong dét giao thong DGT
8 Ty trong dién tich lua, hoa mau DTL
9 Ty trong gi4 tri san xut cong nghiép - xay dung TTSXCNXD
10 | Ty trong san xuat dich vu TTSXDV
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11 | Ty trong san xuat nong nghiép TTSXNN
12 | Nhiét do khong khi trung binh NDKK
13 | Tong sé dan TDS

Trong m6 hinh quan h¢, qua trinh chon bién phan tich dugc thuc hién
qua hai giai doan: (1) Chon bién doc lap va (2) Chon bién phu thudc co y
nghia cho phan tich. Két qua chon bién doc lap gém DS, LDCNXD, DTL,
NDKK, TTSXCNXD. Két qua chon bién phu thudc gobm: AREA CV,
SHAPE SD, COHESION, SHDI.

Bing 3.14. Gid tri hoi quy twong quan giita cdc bién ddc ldp va bién phu thudc

R*=08-1 | R°=0,6-0,79 | R"=0,4-0,59 | R"=0,2-0,39 | R*=0-0,19 (khong
(Cao) (kha cao) | (trung binh) (thap) dang ké)
ién phu thudc

Bién

doc lap

1.DS LPI, GYRATE_SD CONTAG NP, PD, ED,
AREA RA.. CIRCLE_MN... AREA CV,TE ..

2.L.DCNXD AREA CV NP, PD, LPI NP, PD, ED,TE, Al LSI,
GYRATE AM | AREA MN... AREA CV .. PLADJ, 1J1

3.DTL AREA CV, NP, PD, LPI FRAC AM, | SHEI NP, PD, ED,TE,
CIRCLE_MN AREA RA.. LPI Al LSI, PLADJ

4. TTSXCNDVXD | NP, PD SHAPE AM | LPI FRAC AM | NP, PD, ED,TE,
AREA MN... | PARA RA.. Al LSI, PLADJ ...

5 NPKK FRAC CV NP, PD FRAC AM, | ED, TE, Al LSI,
GYRATE AM | AREA MN... LPI PLADJ, 1J1

3.2.2. Panh gia tiac dong ciia do thi héa dén cau tric hinh thai cinh
quan KGX

Trong tong s6 13 bién khao sat lién quan dén DTH: Ty 1é dan cu, Mat
d6 dan s thanh thi, Ty trong GDP phi ndng nghiép, Ty 1é lao dong phi
ndéng nghiép thi chi co 5 bién c6 tic dong 1on dén su bién d6i canh quan
KGX cua thanh phd Hué. Trong tong sd 74 bién do do canh quan dugc
quan st chi c6 7 bién canh quan ¢ tuong quan véi cac yéu té DTH.

Nhiing thay doi canh quan KGX 1a do tic dong cua thay doi dan sé d6
thi, chuyén doi dat nong nghiép dé phu hop voi chinh sach chién luge phat
trién cua thanh phd Hué theo dinh huéng cua Dich vu, Céng nghiép va
Nong nghiép.
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Chuwong 4.
PINH HUONG QUY HOACH KHONG GIAN XANH CHO PHAT
TRIEN PO THI SINH THAI O THANH PHO HUE

4.1. DPANH GIA KHA NANG TIEP CAN KHONG GIAN XANH CUA
CU DAN O THANH PHO HUE
4.1.1. Khao sat tiép can khong gian xanh ciia ngwoi dan dé thi
(1). Tiép can cac loai hinh KGX giira cac phuong

Loai hinh cong vién dugc nguoi dan lya chon tiép can chiém ty 1€ cao
nhat, sau d6 dén cac dai cdy xanh ven dudng. C6 6 phudng c6 ty 16 nguoi
dan tiép can cong vién hon 80%, 5 phuong c6 ty 1& ngudi dan tiép can loai
hinh cong vién tir 50 - 65%, 5 phuong c6 ty 16 ngudi dan tiép can KGX tir
10 - 20%.
(2). Khoang cach va phuong thirc tiép can khong gian xanh

- Khoang cach ma nguoi dan thuong di dén cac KGX dé giai tri trén 1
km chiém ty 1€ 11,87%, trong khi d6 & khoang cach dudi 300 m co
32,97% dan sd tiép can KGX va 53,15% dan sb tiép can KGX ¢ khoang
cach dudi 500 m.

- Tiép can véi KGX cha yéu 1a di bd chiém 41,85%, sau d6 dén
phuong tién di xe may chiém 34,26%, xe dap chiém 6,3%.
(3). Cac yéu t6 thu hut nguoi dan di dén KGX

- Yéu t6 thu hat tiép can KGX: khoang cach gan nha, nhiéu cay xanh,
thot gian di lai, ...
(4). Chat luong khong gian xanh

76% phan ngudi dan hai long véi chat lugng KGX hién co, sb ¥ kién
con lai khong hai long chat luong KGX vdi cac 1y do: vé¢ sinh chua sach sé€,
it cdy xanh trong trong cong vién, khong c6 nha v¢ sinh...
(5).Tan xuat va hinh thire tiép can KGX
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- Tan xuit dén KGX chi 1-2 1an trong tuan, sé lugng ngudi dén KGX
vao tat ca cac ngdy trong tuan chiém 10,93% va tap trung vao budi tbi cla
ngay cudi tuan chiém 60,19%.

- Thoi gian tiép can KGX: 19,28% ngudi dan di bo dén KGX véi thoi
gian it hon 5 phut; 24,56% ngudi dan di bo vai thoi gian 6-10 phat; 21,3%
nguoi dan di chuyén dén KGX véi thoi gian 11-15 phit.

(6). Cac rd0 can va cac yéu t6 can cai thién dé tang kha ning tiép can KGX
Yéu t6 anh huong nhiéu nhat dén kha ning tiép cin cta ngudi dan 13
thoi gian (khong co thoi gian dé tiép can KGX hay khoang cach qua xa)
4.1.2. Panh gia kha ning tiép cin KGX dwa vao GIS
(1). Céac yéu td dau vao
- Céc loai hinh KGX, trong pham vi luan an lgya chon loai hinh cong
vién
- Ban d6 mat d6 dan sb cua thanh phé Hué
- Khoang cach dugc lgya chon dé danh gia gém: 300m, 500m va
1000m
(2). Phan tich kha ning tiép can khong gian xanh

- Chi ¢6 38,52% dan sd ctia thanh phd Hué tiép can KGX d6i véi loai
hinh cong vién trong khoang cach 300 m, trong khi & pham vi 500 m ty 1€
dan sb c6 kha ning tiép can 13 63,87%.

- C6 su chénh 1&ch rat 1on vé tiép can loai hinh KGX cua ngudi dan
gilta cac phuong.

- Dién tich binh quén trén dau ngudi tinh cho loai hinh KGX 14 cong
vién giam theo khoang cach.

4.2. XAC LAP TY LE KHONG GIAN XANH PHUC VU QUY HOACH
DO THI SINH THAT O THANH PHO HUE
4.2.1. M6i quan hé giira nhiét d9 bé m:it do thi véi khong gian xanh

- Luan an da thanh 1ap ban dd nhiét 36 bé mit cta thanh phé Hué vao

cac thoi diem ndm 2001, 2010, 2016.
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- X4c dinh chi s6 khac biét thuc vat NDVI céc 16p phu khu vuc thanh
phd Hué

- Mbi tuong quan NDVI cua loai hinh KGX véi nhi¢t do bé mat: Két
qua tuong quan gitta NDVI va céac loai hinh KGX va nhiét do déu c6 R*=
0,8 — 0,9. Gi4 tri nay phan anh mdi quan hé giira tip hop cac bién kha chit,
chig t6 gitra nhi¢t do bé mit va NDVI co quan h¢ chat ché, nhiét do bi
chi phéi dang ké cac 16p phu thuc vat hay loai hinh KGX ¢ thanh phd Hué.
(2). Tac dong cua cac loai hinh khong gian xanh dén nhiét do bé mit d6
thi

- Cung mot thdi diém thu nhan anh vao lac 10g12 nhung chénh 1éch
nhiét d giita bé mit khong thim (cong trinh xay dung) so véi cac d6i
tuong cong vién, mat nudce, cdy xanh, nong nghi¢p, rung lan luot 14 5,60C;
2,2°C; 2,14°C; 4,45°C; 1,36°C. Diéu nay cho phép khing dinh thém KGX
trong khu vuc anh hudéng ro rét dén nhiét d6 khu vuc va co thé su dung
KGX d¢ lam giam nhiét d6 cho thanh phd Hué trong bdi canh nhiét do do
thi ngay cang gia tang.
4.2.2. Panh gia kha nang giam nhiét cia cac loai hinh khong gian xanh
theo quan tric tryc tiép nhiét do
a. Bién dong nhiét do theo cac gio trong ngay: Vao thoi diém mua mua,
nhiét dd c6 su chénh léch theo thoi gian véi mitc chénh léch theo moi gio
dao dong tir 0,3 dén 1,27°C, vao mua it mua dao dong tir 0,45 dén 1,75°C
b. Giam nhiét ciia mdt s6 loai hinh KGX theo muia: loai hinh cong vién
ludn c6 mirc nhiét thap hon so véi cac loai hinh KGX.
4.2.3. Xac dinh ty 1€ khong gian hgp ly cho quy hoach doé thi sinh thai
& thanh pho Hué

Phuong trinh hoi quy thé hién moi quan h¢ gitra nhiét do va bé mat
16p phu nhu sau:

Ts =29,24 + 0,69*IS — 0,38*ND — 0,53*WA
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(trong do, Ts: nhiét do bé mat; IS: bé mat khong thdm; ND: 16p phu
thuc vat; WA: mat nudce)

Két qua chay mo hinh thu dugc phuong trinh phi tuyén nhu sau:

Y=32,021*¢ "% (R*=0,6347)

Mo hinh héi quy véi bién ty 16 KGX 1am bién doc 1ap c6 thé giai thich
dugc v6i nhiét d6 hién tai 1a 32,02 °C khi X ting 1én 1% thi Y giam 0,998
lan.

4.3. PHAN TiCH KHA NANG MO RONG KHONG GIAN XANH O
THANH PHO HUE
4.3.1. Dir liéu dau vao va xay dung ban do cho tirng tiéu chi

Cac yéu td dau vao dé phan tich 1a dir li€u duoc thanh lap dudi dang
ban do6: Po dbc dia hinh, khoang cach tor mang ludi thuy van, 16p phi/su
dung dat, mat do dan s, khoang cach tir truc duong chinh, mat do khu nha,
khoang cach tir cac khu di tich, khoang cach tir cac cong vién, gia dat. Cac
dit liéu dau vao duoc phan loai lai dugc gan voi gia tri trong sb dé thé hién
tam quan trong cua tung ti€u chi ddi vai cac tidu chi khac dé lya chon vi tri
phu hop cho KGX.

4.3.2. Xac dinh trong s6

Két qua tién hanh danh gia AHP cho timg chi tiéu dua trén viéc tham
khao cac cong trinh nghién ctru d dé cap o phan téng quan va sy tham van
y kién chuyén gia nhu sau: LU:0,31; PD:0,20; DS:0,11; DR:0,04; LP:0,03;
HD:0,09; DP:0,04; SL:0,07:HP:0,11
4.3.3. Xay dung ban @6 phat trién KGX

Két qua chay mo hinh véi cong thic tong quat nhu sau:

Ban d6 (m¢ rong KGX) = LU*0,31 + PD*0,2 + DS*0,11 + DR*0,04
+ LP*0,03 + HD*0,09 + DP*0,04 + SL*0,07 + HP*0,11.

4.3.4. Phan tich mirc @6 phut hop vi tri phat trién khong gian xanh d6
thi
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- Vi tri c6 muc dd rat phu hop ¢6 dién tich 1a 7,29 ha, chiém 0,10%
tong dién tich, phan bd nhiéu nhat tai phuong Tay Loc va phuong Thuan
Hoa.

- Vi tri ¢6 muc d§ kha phu hop co6 dién tich 1a 369,19 ha, chiém 5,52%
téng dién tich, phan bd chu yéu ¢ khu vuc no1 thanh va cac phuong can noi
thanh nhu Phu Binh, Phu Cat, Phu Hiép, Phit Hoa va mot sb phuong thudc
khu vuc Nam Song Huong nhu phuong Buac, Truong An, ViDa,...

- Vi tri ¢6 mtc do phu hop chiém dién tich 16n nhat véi 51,88% -
khoang 3723,59 ha, phan bd khép dia ban thanh phé ngoai trir khu vuc
phia Bic, Tay Bac, Pong, Pong Nam thudc cac phuong An Hoa, Huong
So, Thuy Biéu, An Pong, An Tay c6 vi tri mic d6 kém phu hop chiém da
sb dién tich.

- Vi tri muc do khong phu hop chiém 2,22% v&i dién tich 159,43 ha,
chu yéu 1a dat khu vuc di tich khong thich hop cho phat trién KGX.

4.4. PE XUAT BINH HUONG QUY HOACH KHONG GIAN XANH CHO
PHAT TRIEN PO THI SINH THAI O THANH PHO HUE
4.4.1. Co sé khoa hoc ciia viéc dé xuat

a. Boi canh db thi

- Bdi canh d6 thi: dja hinh da dang, h¢ thé)ng song hd, thuc vat, tao
nén canh quan da dang. Mat d6 dan sé cao, phan bd khong déu, tip trung &
khu vyc trung tam, sy khan hiém quy dat KGX trong do thi.

- Hinh théi d6 thi: phia Bic séng Huong gan lién véi quan thé di tich,
cO rat nhiéu cay xanh, hd tu nhién, nhan tao,... Khu vuc bd Nam song
Huong dang thuc hién nhiéu quy hoach khac nhau dé phat trién do thi,
KGX ¢ khu vuc nay han ché va tinh lién két khong lién mach.

- Céc quy hoach dinh hudng trién khai ¢ thanh phd Hué: c¢6 céc chi tiéu
duoc dit ra chi tiéu cdy xanh chung 15 m*/ngudi, khu vuc ciy xanh cong
cong trong do thi 6 m*/ngudi dén ndm 2030, Phat trién hé thdng cong vién;

- Cac van ban phép 1y: khang dinh KGX 1a mot bd phan cau thanh

thiét yéu ctia canh quan do thi.

21



b. Két qua nghién ciru phuc vu quy hoach d6 thi sinh thai

- Tac dong cua PTH dén KGX: KGX phéan bd khong dong déu. Dién
tich cac loai hinh KGX cong vién trén dau ngudi con thap (1,96 m*/nguoi
vao nam 2016)

- Cac két qua phan tich vé bién dong KGX, ciu trac KGX tinh toan
mo rong KGX: dya vao nhiét do, dua vao chi sb6 hinh thai ciu tric canh
quan va kha nang tiép can KGX

+ KGX c6 hiéu qua trong 1am giam nhiét d6 bé mat do thi (khu vuc co
gia tr1 NDVI cao thi c6 mat do cay xanh cao)

+ Tinh két ndi giita cac loai hinh KGX: KGX két hop v6i mit nudc s&
hi€u qua trong gidm nhi¢t do

+ Kha ning tiép can KGX: Cac loai hinh KGX duoc nguoi dan tiép
can thuong xuyén la cong vién.

+ Vi tri pht hop mé rong KGX: thanh phd Hué van con khoang
57,5% dién tich & mac d6 phu hop dén rat phu hop dé mo rong KGX.
4.4.2. Pé xuat dinh huwdéng phuc vu quy hoach do thi sinh thai Hué dua
vao KGX
a. Phat trién KGX dua vao chi s6 canh quan

Céc tryc dudng giao thong méi mé rong hay quy hoach méi can bé tri
KGX phu hop tao su lién két theo tuyén theo chiéu dai cua con dudng; Cac
khu vuc khu vuc quy hoach mé1i, chinh trang can danh dién tich riéng biét
dé bd tri KGX; wu tién bd tri dai cay xanh dé tao su két ndi lién tuc gilra
cac mang xanh
. gidm b6t tinh phan manh va bat dong nhat cia cdu tric canh quan dé thi
. tang tinh két néi giita cdc khu do thi trong téng thé quy hoach chung
b. Phat trién KGX duwa vao danh gid kha ning giam nhiét d6 bé mit cua
KGX: Tang dién tich va kich thudc cia KGX
c. Phét trién KGX dua vao phan tich kha ning tiép can KGX ctia nguoi dan

Tang két ndi gilta cac loai hinh KGX dé giam khoang cach tir d6 uu

tién di bo, xe dap tiép can KGX thay vi st dung cac phuong tién co gidi
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d. Phét trien KGX dya vao phan tich vi trf phi hop mé rong KGX

Dua vao phén tich vi tri phtt hop mé rong khong gian: phat trién KGX
& cac khu vuc thich hop va tuong dbi phut hop dé phat trién KGX, can thiét
xay dung cac cong vién cay xanh, cac khu doé thi xanh mdi, giao thong
xanh va quang truong.
e. Dé xuit dién tich dya vao ty 1¢ KGX trén dau nguoi

bam bao gidm nhiét do bé mit theo ty 1€ giam 1°C thi ty 1€ KGX

phai dat 15-17%; Pam bao tiép can KGX trong pham vi tir 300m dén

500m, déng nghia véi viéc phai mo rong dién tich va b6 tri thém KGX.
KET LUAN VA KIEN NGHI
A. Két luan

1.Viéc tich hop céac dir lidu vién tham da thoi gian, cic phan tich
trac luong canh quan va phan tich khéng gian trong danh gia tac dong cua
PTH dén KGX ¢ thanh phd Hué trong giai doan 2001-2016 di cho phép
thuc hién cac thuc nghiém phu hop véi cac luan diém bao vé cua luan 4n.

2. Xay dung bd quy tic phan loai theo tiép cin phuong phap dinh
huéng d6i tuong di ting kha nang chiét xuat 16p pho/KGX dbi véi anh
vién tham c6 do phan giai trung binh chyp thanh phd Hué cac nim 2001,
2005, 2010 va 2016.

3. Phuong phap danh gia sy bién dong ctia KGX da chi ra sy bién
dong phtrc tap cia KGX trong giai doan 2001 - 2016 (cdy xanh chuyén
biét nam 2016 giam 11,24% so v61 2001, ndng nghiép giam 2,07%, cay
xanh ven duong giam 26%).

4. Tinh phan manh CQ 1a chi bao quan trong cua su gia taing BMKT
lién quan dén qua trinh PTH ¢ thanh ph6 Hué. Xu hudng phan manh cao &
cap do canh quan. O cap do 16p phu cac khoanh vi dat ndng nghiép giam.
Khoang cach cac manh c6 xu hudéng tang 1€n, hinh dang cdc manh ngay
cang phtrc tap. Két qua cho phép du bao khuynh huéng phan manh KGX
va ¢6 ¥ nghia dinh hudng quy hoach phat trién KGX.
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5. Phuong phap tinh nhiét d6 phat xa bé mit 16p phu tir cac kénh
hong ngoai nhiét ctia dir liéu Landsat d& cho phép x4y dung ban d6 NPBM
khu vuc thanh phé Hué. Viéc so sainh NDBM véi chi sb thuc vat NDVI cua
16p phii & cac thoi diém mua khé cac nam 2001, 2010 va 2010 da chi ra cac
bién dong NDPBM ¢ cac thoi diém c6 dit liéu vién tham déu c6 hé sé tuong
quan nghich rt cao véi su thay doi 16p phu thyc vat, trong d6 co KGX.

6. Phan tich mdi quan hé gitra KGX va NPBM di xé4c dinh dugc
chi tiéu KGX phuc vu quy hoach sinh thai dwa trén NDBM. Bé giam 1°C
NDBM cho toan toan bo thanh phd Hué thi dién tich KGX can dat 15-17%.
Pé dam bao dién tich cho PTST thi thanh phd can ting dién tich cac loai
hinh KGX. Thanh phé Hué van con c6 kha ning mo rong va phét trién
KGX dé ting dién tich KGX binh quan trén dau nguoi nham dam bao ty 16
KGX theo chi tiéu DTST. Dién tich cta cac vi tri c6 thé mé rong KGX
chiém 31,24%.

7. Kha ning tiép can KGX cua cu dan thanh phd con thap, khoang
65% dan sb duogc tiép can KGX d6 thi. Nghién ctru ciing xac dinh cac yéu
t6 anh huong dén kha ning tiép can. Pay 1a co so dé tai phat trién KGX,
thong tin hitu ich cho quy hoach, thiét ké va quy hoach d6 thi bén viing.

B. Kién nghi

1. St dung dir lieu KGX c6 d0 phan giai khong gian cao hon va
chudi anh lién tuc hon trong thoi gian téi dé c6 duoc cac thong tin chi tiét
hon vé bién dong cua cac loai hinh KGX.

2. C6 nhiéu tiéu chi dé thyc hién quy hoach d6 thi sinh thai, luan 4n
mao1 chi xem xét vai tro va cac dich vy sinh thai cia KGX phuc vu quy
hoach d6 thi sinh thai ma chua dé cap, phan tich chi tiét cac khia canh c6
tinh lién nganh dé xem xét cic méi quan hé gitta DTH va phat trién KT-
XH. Vén dé nay can duoc danh gia trong cac nghién ctru tiép theo.

3. Panh gia cac yéu t6 bt loi cua viée phat trién d6 thi sinh thai dua

trén KGX, gitr gin loai hinh dat nong nghiép gan véi sinh ké nguoi dan.
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INTRODUCTION

1. The necessity of the study

Urbanization is an irreversible and indispensable process in the socio-
economic development of many countries around the world. The
urbanization process has led to the expansion of urban space, accompanied
by the need of housing and urban infrastructures development to serve
people’s life, leading to an increase in urban temperatures.

Hue is a city with many green areas but the urbanization process is
having a big impact on its green space. In the context of both economic
development and green space conservation, it is essential to meet the
requirements of an ecological urban area. Therefore, the study on green
space morphological changes, the relationship between urbanization,
impermeable surfaces, changes in surface temperature and fragmentation,
people's accessibility to green space will help managing and planning
towards eco-urban to develop Hue city sustainably, which is of a great
concern nowadays.

Therefore, the topic "A study on the green space changes under the impacts
of urbanization for ecological urban planning in Hue city" has been selected.

2. Objectives and contents of the study
a. Objectives of the study

The assessment of the impact of urbanization on the green space of
Hue City is considered as a basis for the orientation of ecological urban
planning in Hue City.

b. Contents of the study

- Overview of theoretical and practical issues related to the research
area of the topic;

- Analysis of changes and patterns of green space landscape of Hue
city in the period of 2001 - 2016;

- Assessment of the impact of urbanization on the landscape
morphological structure;
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- Survey on the accessibility of Hue residents with the questionnaire;

- Assessment of the accessibility of green space for Hue residents
based on the results of surveys and geographic information technology;

- Analysis of the relationship between surface temperature and green space
to determine a reasonable ratio of green space based on surface temperature;

- Analysis of the location suitability of green space development;

- Orientation of green space planning towards ecological urban in Hue city.
3. The objects and scope of the study

a. The study’s objects

The object of the research is the green space, some urbanization
factors, and Hue residents.

b. Scope of the study

- The scope of space: Hue city including 27 wards

- The scope of time: urbanization in the period of 2001 — 2016

- The scope of contents: The type of green space that people can easily
access, green space’s impacts on the surface temperature, Hue residents’
ability to access green spaces
4. Defended arguments

Argument 1. The urbanization process in Hue city in the period of
2001 - 2016 has changed the measurement of green space landscape,
thereby affecting the role of surface temperature regulation of Hue urban
green space.

Argument 2: Analysis of urban residents' access to green space and
establishment of a proper proportion of green space is an important basis
for ecological urban planning in Hue City.

5. Scientific and practical contribution of the study

- Developing an interdisciplinary approach in the integration of socio-

economic data and using remote sensing data to analyze the changes of green

space in Hue city and assess the impact of urbanization on green space.

29



- Analyzing the relationship between green space and urban surface
temperature, thereby determining a proper proportion of green space to
reduce surface temperature and evaluating the access ability to green
spaces of urban residents to provide scientific arguments to support the
decision making in green space planning towards ecological urban.

6. Scientific and practical significance of the study

a. Scientific signification

- Quantifying and spaceizing the impact of urbanization on green
space and the community's ability to access green space in a certain period;

- Integrating interdisciplinary data in the study assessing the impact
of urbanization on the landscape morphological structure, the effect of
green space on surface temperature, and assessing the urban residents’
ability to continue access to green spaces.

b. Practical signification:

- Quantitative research results with documents, maps and the analysis
results of green space changes, the influence of green space on urban
surface temperature have made a contribution to build a scientific basis for
planners in arranging the green space of urban planning in the eco-urban
direction in Hue city.

- The directional recommendations based on objective research results
will help planners to have reasonable solutions of arranging green spaces.

7. Structure of the study

Chapter 1: Theoretical foundation of research issues related to
urbanization, green space and ecological urban

Chapter 2: Approaching viewpoints and research methods

Chapter 3: Assessements of the urbanization impacts on green space
in Hue city

Chapter 4: Planning orientations of green space for ecological urban

development in Hue City

30



Chapter 1.

THEORETICAL BACKGROUND OF ISSUES RELATED TO
URBANIZATION, GREEN SPACE AND ECOLOGICAL URBAN
1.1. RATIONALE OF URBANIZATION AND THE IMPACT OF

URBANIZATION ON GREEN SPACE

1.1.1. Urban and urbanization

(1) Concepts related to urban and urbanization

Urban areas are defined as human settlements with the high population
density and infrastructure of the construction environment. Urban scholars
often take the criteria of population and population density to determine
urban areas and urban types.

Urbanization 1is an integrated process, multually interacting and
influencing by population and economy urbanization, and space
urbanization..

(2). Criteria for evaluating the urbanization process

Common groups of criteria to evaluate urbanization include: Changes in
population and population density; Changes of land use and surface cover;
and changes of urbanization directives ...

1.1.2. Green space

(1) Green space’s definitions

Most developed countries have their own definitions of urban green space,
but the concepts are heterogeneous and diverse, depending on the
perception of each country.

World Health Organization’s definition: green spaces such as parks, sports
grounds as well as forests and natural meadows, wetlands or other
ecosystems, are a basic component of any urban ecosystem.

In Vietnam, the concept of green space has not been fully studied yet.
Within the scope of the thesis, green space is understood as follows:

Green space is defined as an area of urban surface land excluding the

construction land and bare land, where there is water surface, covered by
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vegetation regardless of composition, ownership but function of regulating
ecological services accessible to residents.

(2). Benefits of Green Space

The benefits of urban green spaces are classified by function in to three groups:
architectural or aesthetic function, climate function and technical function.

(3). Classification of green spaces

There are many ways to classify green spaces, but most classification
systems are based on criteria such as ownership, use, size, structure,
location, historical origin, components and other characteristics of green
spaces.

(4). Dimensions and standards of green space

The minimum green space standard proposed by the World Health
Organization is 9m® per a city dweller.

Vietnam does not have specific regulations on green space but within the
framework of the law on green areas, trees are scattered in the regulations
and standards of the industry.

(5). Approaching the green space

In the study of urban green spaces, accessibility is related to the residents’
ability of approaching a specific location.

The European Environment Agency (EEA) mentioned that everyone has a
right to access urban green space within a 15-minute walk, in a distance of
about 900 - 1000 m.

1.1.3. The urbanization impacts on green space

Studies on the urbanization effects on green space often focus on the
following aspects: (1) quantifying the spatial changes in green space (2)
analyzing the structure and landscape composition (3) identifying the main
causes of green space changes.

1.1.4. Green space planning

Sustainability in urban planning is the management of urbanization and the

development process to balance social and environmental needs. Therefore,
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eco-city is a concept to achieve sustainability by using ecological
principles as the key for city planning. Today, green space planning has
become a priority in urban planning and required an integrated approach to
achieve a sustainable urban environment (Waldheim, 2006).

1.2. THEORETICAL BACKGROUND OF URBAN ECOLOGY
1.2.1. Concepts of ecological urban

Register (1973) defines an ecological city as a healthy ecological city, in
which human production and livelihoods do not exceed ecological
capacity. In general, eco-cities are cities that are compatible with the
surrounding environment and climate, using alternative methods to
minimize resource consumption and energy consumption..
1.2.2. The characteristics of ecological urban
From the standpoint of ecology, the nature of ecological urbanism is to
recognize the harmony between human beings and human beings, between
human beings and nature.
Characteristics of ecological urban:

- Health and harmony

- Efficiency and vitality

- Continuity and fairness
1.2.3. Ecological urban planning
* Access to ecological urban planning
Urban planning and design is a process of seeking for balance in social,
cultural, environmental, technical and economic goals within the
framework of the legal spectrum. Ecological urbanism focuses on ecology
and seeks for a balance between human society and ecosystems through
urban design and behavior change.
* Priorities in ecological urban planning
The basic priorities or principles of eco-city planning are to ensure that
urban construction adheres to four aspects: health, security, vitality,

sustainability or maintenance.
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* Ecological urban planning trends

The first tendency to protect nature: minimizing the destruction of the
existing natural environment; making use of natural processes to improve
urban functions; restoring degraded natural elements to regenerate a new
ecological balance.

The second tendency: environmental sanitation or "green" urban in the
concept of energy saving, nature conservation, reuse of waste water and
waste, water saving.

* Green space in ecological urban planning

Green space systems are an important part of urban ecosystems, affecting
the function and structure of urban ecosystems.

Green space connectivity i1s a condition for biodiversity conservation,
green space area, distribution and vegetation index that affects the regional
temperature, and urban people to have access to different types of space.
Important aspects of green space in urban form include: quantity, quality,
connectivity, and accessibility

1.3. OVERVIEW OF STUDIES RELATED TO THE THESIS

1.3.1. The study of urbanization

In the study of urbanization, the remote sensing method is used to solve
problems such as: spatial analysis, the distribution of objects, changes in area
size over time; assessment of the landscape changes in different periods.
1.3.2. Studies on green space and surface temperature

(1) Studies on green space

- Focusing on quantifying green spaces in urban areas, providing
ecosystem services of green spaces, and measures of developing green
spaces in urban areas.

- Remote sensing applications in the green space research: Remote sensing

technology in the study of land covers, green spaces, landscape changes,
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analysis of changes in space, surface cover / land use, urban landscape, and so
on.
- Application of landscape measurement in the green space study

+ Landscape quantitative index: analyzing structural characteristics,
size, form and fragmentation of land cover objects at a time, the studies
often use landscape measurements.

+ The levels of landscape index measurement: quantification of spatial
characteristics, group of indicators in landscape structure analysis,
including: structure, measure, landscape function.

- Applying the landscape quantitative index in assessing the fragmentation
of green space: The authors focus on studying urban morphology, relation
between of green space land covers and urbanization ...

(3) The study of surface temperature

- Focusing on the relationship between surface temperature and vegetation
cover.

- Remote sensing and GIS in researching surface temperature is expressed
through base data setting, determining the temperature reduction range of
objects.

(4) GIS and spatial analysis in green space research

- GIS in research on approaching green space , research on green space
development based on GIS platform to select the suitable location, and
green space planning

- Approaching the research on green space changes

1.3.3. Studies on the urbanization impact on green space

The results of urbanization research focus on two directions as follows:

(1) First, evaluating the relationship from the perspective of geography
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(i1) Second, assessing the influence of urbanization in terms of socio-
economic development.

1.3.4. Studies related to ecological urban and ecological urban planning

- In the world, there is a focus on two types of ecological urban models
applicable to new urban areas and the old ones.

- The solution in the transition to ecological city is to use "nature-based
solutions".

1.3.5. Overview of studies related to Hue city
Studies are synthesized in the following directions: Research on

urbanization; Research on green space; Research on using landscape index.

1.4. OVERVIEW OF NATURAL AND SOCIO-ECONOMIC
CONDITIONS OF HUE CITY

1.4.1. Overview of natural and socio-economic conditions

* Natural conditions

- Hue City occupies a natural area of 1.42% of the total area of Thua Thien
Hue province. The climate type is tropical monsoon, transitional from the
equatorial to subtropical, influenced by transitional climate. Hue City has
two types of natural vegetation and artificial vegetation.

* Socio-economic conditions: Total GDP at current prices tends to
increase over time. The growth rate of service, industry and construction
sectors increases steadily and is quite stable.

1.4.2. Overview of urbanization situation in Hue city

* Urbanization in Hue city in periods: The main motivation of the
urbanization process in the city results from the development of
infrastructure and the mobilization of socio-economic factors.

* Factors reflecting the urbanization process in Hue city: The size of
the urban land area; Economy; Population and non-agricultural labor; Rate
of urbanization and Speed of urbanization; Conversion of agricultural land

to non-agricultural land.
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Chapter 2.
APPROACHING VIEW-POINTS AND RESEARCH METHODS
2.1. APPROACHING VIEW-POINTS

Approaching points of view include: System viewpoints; Historical
view; Ecological perspective; Interdisciplinary approach to the research
assessing the urbanization impacts on green space.

2.2. RESEARCH METHODS

The methods used in the dissertation implementation include:

1- Method of collecting documents: collecting documents, reports;
statistics; map (current status of land use, topography, ...); remote sensing
data (Landsat image); materials,...

> Methods of surveying accessibility to green space: conducting
surveys with questionnaires on accessiblity to green space of people in 27
wards.

> Methods of primary data collection: temperature measurement by
sensor at 32 fixed locations throughout Hue city; Survey, collecting land
cover information.

> Collecting sample points for interpretation in image classification

2- Method of processing remote sensing images

- Classification of land covers and green space types in Hue city:
Construction; Vacant land; Agriculture; roadside green trees ; specializing
green space; Water surface; Park; Forest.

- Classification of land cover and green space according to the
object orientation
- Determination of real surface temperature from remote sensing image:
determination of luminous temperatures; Determination of emission levels.

3- Method of landscape measurement: using landscape indexes with
spatial and non-spatial measures at two levels: landscape and land cover.

There are 18 landscape indexes used to calculate measurements.
4- Method of mapping and GIS

37



Cartography and spatio-temporal analysis of green space changes
and determine the intensity and range of heat reduction based on GIS and
green space approach.

5- Multi-criteria analysis method and AHP hierarchical analysis in
assessing the complexity of the location of green space development: helps
to identify and quantify criteria, analyze data collected according to
criteria and makes decisions to help the optimal development of green
spaces

6- Methods of statistics, synthesis and data analysis: regression
correlation analysis showing the relationship between LST, NDVI and

different types of surface land covers.
2.3. RESEARCH PROCESS

Collecting documents and building databases

Secondary Primary
Data collection Collecting, classifying Observing Surveying
of natural and socio- Remote Sensing surface accessibility of
economic conditions| | images and map types temperature green space
Analysis of the - Building maps: land Determining Evaluating the
urbanization process| [cover / green space, a reasonable accessibility to
surface temperature " proportion green spaces
- Establishment of green space
\ljmdsy \ /
Assessing the Assessing the
urbanization impacts on possibility of

\/

ORIENTATIONS OF GREEN SPACE
PLANNING FOR URBAN-
ECOLOGICAL DEVELOPMENT

Figure 2.2. Process of research steps
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Chapter 3.

ASSESSING THE URBANIZATION IMPACTS ON GREEN
SPACES IN HUE CITY

3.1. THE CHANGES OF GREEN SPACE IN HUE CITY IN THE
PERIOD OF 2001-2016

3.1.1. Building a map of surface covers and green spaces in the period
0of 2001-2016

In order to create a map of surface covers and green spaces in periods, this
thesis has used remote sensing materials and performed pre-image
processing steps, classifying images according to object-oriented method
withthe support of Ecognition software, Arcgis destop. The results have
thresholded the land cover objects and built a set of rules to classify
objects based on indicators (LSWI, Mean Layer, Max.diff, NDVI, UI).
After assessing the accuracy of the classification, a series of land cover
maps of Hue City were established in 2001, 2005, 2010 and 2016.

TX. Huong Tra

)
a2
=
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RECONAED

(d)
Figure 3.2. Maps of the distribution of green space types in Hue city through the years

(a) 2001 (b) 2005 (c) 2010 (d) 2016.
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3.1.2. Analysis of land cover changes in the development stages

The variation of the land cover types was assessed in the period of 2001-
2010; 2010 — 2016 and 2001 - 2016 with the change matrix.

(1). Land cover changes in the period of 2001-2010: In the period of 2001-
2010, the types of area change over 50% include parks, roadside trees. This
change is related to Hue city’s urban refurbishment, improvement of
infrastructures which has made these types of green spaces fluctuate sharply.
(2). Land cover changes in the period of 2010 - 2016: In the period of 2010 -
2016, the types of changed green spaces have an area of more than 50%,
focusing on the roadside greenery. The changes of these types are related to
Hue city’s urban refurbishment, improvement of infrastructures which has
made these types of green space change sharply. In the period 2010 - 2016,
the largest type of green spaces converted into built-up land in comparison to
the total area of Hue city was the special green space.

(3). Land cover changes in the period of 2001 - 2016: In the period of 2001 -
2016, almost all types of coverings were converted to construction land. The
type of green spaces converted most strongly is the specialized greenery.
3.1.3. Changes in morphological structure of green space landscape in
Hue city in the period of 2001 - 2016

(1). Quantitative indicators and landscape morphological structure in the
urbanization process in Hue City: The landscape indicators used for analysis
include landscape levels and class levels: size and density measurement;
shape measurement; isolation and neighboring measurement; spreading and
scattering measurement; and non-spatial land cover measurement .

(2). Landscape quantitative indicators at the landscape level: Landscape-
based quantitative indicators are calculated for 17 indicators over the years,
2001, 2005, 2010, 2016 and the changes of each index are calculated in
each period of 2001-2005; 2005 - 2010; 2010 - 2016 and 2001 - 2016.

* Measurements of space

- Dimension / density / boundary classes: The number of patches (NP),
(PD) and the (ED) tend to decrease within nearly 16 years (2001 - 2016).
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- Shape measurement class: Calculation results show that the landscape
shape index (LSI) tends to slightly increase from 2001 to 2016.

- Spreading / scattering measurement level: Over nearly 16 years (2001 -
2016), the IJI index increased from 57.22% to 60.16% while the CONTAG
index decreased insignificantly.

* Non-spatial measures: The SHDI index increased by 0.04% from 2001
(1.37%) to 2016 (1.41%). The SHEI index has increased slightly, only
0.01% over nearly 16 years but reached an average of 0.6%.

(3). Landscape quantitative indicators at the land cover level

- Class, size, density and boundary of the land cover: CA values of objects
in the period 2001 - 2016 tend to decrease.

- Measurement level of the cover shape: The LSI index tends to vary
drastically, the AWMFPD index of agricultural land increases.

- the spreading and discrete land cover measurement level: The
fragmentation and landscape separation level decreased in the 2001-2010
period and increased again in the subsequent stage.

(4). General assessment of the morphological structure changes of green spaces
- The landscape dominance (PLAND) of green space covering forest land
and agricultural land is at a low level and there 1s no significant change in
the past 16 years, the dominance of the landscape with special trees has the
changes ranging from a fairly high level to average.

- LPI general fragmentation: there was a change from Medium to high
level in 2005, 2010 and 2016.

- Adjacent level of IJI: reached at medium and high levels over the years
but this index tended to decline.

- The level of connectivity, expansion and delineation in the whole
landscape: in the whole landscape and in all periods this index is quite
high and tends to decrease slightly in the period 2010 - 2016.
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3.2. ASSESSING THE URBANIZATION IMPACTS ON THE STRUCTURE
OF GREEN SPACES IN HUE CITY IN THE PERIOD 2001-2016

3.2.1. Establishing a relationship model between urbanization and
morphological landscape structure of green spaces

The urbanization impacts on the morphological structure of green space
landscape in Hue city was studied through the analysis of the relationship

between the morphological structure indices of green space landscape and

the urbanization ones.

Table 3.10. Selected variables of green space landscape included in the analysis model

Number
Variable group of Green space landscape indices Variable code
variables
Number of patches NP
Patch density PD
Edge density ED
) ) Percentage of landscape dominance PLAND

Size, density 8 Patch Size Coeff of Variation AREA CV
Total Edge TE
Aggregation index Al
Class area CA
Area weighted mean patch fractal dimension AWMPFD

Shape 3 Landscape shape index LSI
Percentage of landscape adjacency PLADIJ
Interspersion and Juxtaposition index I

Spreading, Contagion index CONTAG

discrete, close 5 Patch cohesion COHESION

lumber Largest Patch Index LPI
Euclidean nearest neighbor distance ENN

Index of diversity 2 Shannon's Diversity Index SHDI
Shannon's evenness index SHEI

Table 3.11. The selected urbanization index variables included in the analysis model

No Urbanization index Variable code
1 Urban population rate DS
2 Urban population density MDDS
3 Rate of industrial workers - Construction LDCNXD
4 Service labor rate LDDV
5 Rate of agricultural labor LDNN
6 | Proportion of construction land DXD
7 Proportion of traffic land DGT
8 Proportion of the area of rice and vegetables DTL
9 Proportion of industrial - construction production values TTSXCNXD
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10 | Proportion of service production TTSXDV
11 | Proportion of agricultural production TTSXNN
12 | Average air temperature NDKK
13 | Total population TDS

In the relation model, the process of selecting analytical variables is
carried out in two stages: (1) Selecting an independent variable and (2)
Selecting the dependent variable that is helpful sense for the analysis. The
results of selecting independent variables include DS, LDCNXD, DTL,
NDKK, TTSXCNXD. The results of selecting dependent variables
include: AREA CV, SHAPE SD, COHESION, SHDI.

Table 3.14. Regression values correlate between independent variables and dependent variables

R*=0,8-1 R*=0,6-0,79 | R°=0,4-0,59 | R°=0,2-0,39 | R*=0-0,19 (very
(Very High) (high) (medium) (low) low)
Dependent
variables
Independe
variables
1.DS LPL, GYRATE_SD CONTAG NP, PD, ED,
AREA RA.. CIRCLE_MN... AREA CV,TE ..
2.L.DCNXD AREA CV NP, PD, LPI NP, PD, ED,TE, Al LSI,
GYRATE AM | AREA MN... AREA CV .. PLADJ, 1J1
3.DTL AREA_CV, NP, PD, LPI FRAC AM, | SHEI NP, PD, ED,TE,
CIRCLE_MN AREA RA.. LPI Al LSI, PLADJ
4 TTSXCNDVXD | NP, PD SHAPE AM | LPI FRAC AM | NP, PD, ED,TE,
AREA MN... | PARA RA.. AL LSI, PLADJ ...
5. NDKK FRAC CV NP, PD FRAC AM, | ED, TE, AL LSI,
GYRATE AM | AREA MN... LPI PLADJ, 1J1

3.2.2. Assessing the urbanization impacts on the morphological
structure of green spaces

Among 13 surveyed variables related to urbanization: Population ratio,
Urban population density, Non-agricultural GDP share, Non-agricultural
labor rate, only 5 variables have a great impact on the changing landscape of
green space in Hue city. Among 74 observed landscape measurement
variables, only 7 landscape variables were correlated with urbanization
factors.

The changes in green space landscape are due to the impact of changes in
urban population, the conversion of agricultural land to fit the
development strategy policy of Hue City in the direction of Service,
Industry and Agriculture
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Chapter 4
ORIENTATIONS FOR GREEN SPACE PLANNING FOR ECO-
URBAN DEVELOPMENT IN HUE CITY

4.1. EVALUATION OF ACCESSIBILITY TO GREEN SPACES OF
HUE CITY’S RESIDENTS

4.1.1. Survey of the urban residents accessibility to green spaces

(1). Accessibility to types of green spaces in wards

The type of parks chosen to approach accounts for the highest proportion,
then the roadside green trees. There are 6 wards with the percentage of
people accessing the park more than 80%, 5 wards with the rate of people
accessing the park type from 50-65%, and 5 wards with the rate of people
accessing the green space 10 - 20%.

(2). Distance and ways of approaching green spaces

- The distance at which people often go to green spaces for their
entertainment over 1 km accounts for 11.87%, while at distances less than
300 m, 32.97% of the population has access to green spaces and 53,15% of
them has access to green spaces at the distance less than 500 m.

- The way of accessing green spaces is mainly by walking, accounting for
41.85%, followed by using motorbikes, accounting for 34.26%, and
bicycles accounting for 6.3%.

(3). Factors attracting people to go to green spaces

- Attracting factors in approaching green space: close to their house, lots of
trees, travel time, etc.

(4). The quality of green spaces

76% of asked people are satisfied with the quality of existing green spaces, the
rest of people are dissatisfied with the quality of green spaces for the following
reasons: unclean hygiene, a few number of trees in the park, no toilets...

(5). Frequency and ways of accessing green spaces
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- Frequency of going to green spaces is only 1-2 times a week, the number
of people coming to green spaces on all weekdays accounted for 10.93%
and they gathered there in the weekday evenings that accounted for 60.19%.
- Time of accessing green spaces: 19.28% of asked people walk to green
spaces for less than 5 minutes; 24.56% of people walk for 6-10 minutes;
21.3% of them move to green spaces for 11-15 minutes.

(6). Barriers and factors need to be improved to increase the accessibility
of green spaces. The most influential factor of people's accessibility is time
(they have no time to access green spaces or they live at a too far distance).
4.1.2. Assessing the accessibility of green spaces based on geographic
information system

(1) Input factors

- Types of green spaces, within the thesis, we have selected the type of park
- Map of population density of Hue city

- The distance selected for evaluation includes: 300m, 500m and 1,000m
(2). Analysis of accessibility to green spaces

- Only 38.52% of the population in Hue City has access to green spaces of
the park type at a distance of 300 m, while the residents’ proportion of
accessing green spaces 1s 63.87 %at a distance of 500m.

- There are huge disparities of residents in access to green spaces in different
wards.

- The average area per capita for the park type of green spaces decreases at
various distance.

4.2. ESTABLISHMENT OF GREEN SPACE RATES FOR ECO-
URBAN PLANNING IN HUE CITY

4.2.1. Relationship between urban surface temperature and green space
- The dissertation has conducted a surface temperature map of Hue city in
2001, 2010 and 2016.

- Determining NDVI of land cover in Hue city
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- NDVI correlation of green space type and surface temperature: The
correlation R2 between NDVI and green space types and temperature is
0.8 - 0.9. This value indicates that the surface temperature and NDVI are
closely related, the temperature is significantly dominated by vegetation
coverage or the green space type in Hue city.

(2). Impacts of green space types on urban surface temperature

- At the same time the image acquisition at 10:12 AM, with the
temperature difference of the impermeable surface (built-up area) and the
objects including parks, water surfaces, greenery, agriculture, and forest is
5,60C; 2.2°C; 2,140C; 4,450C; and 1,36°C respectively. This allows us to
affirm that the green space in the area has a significant influence on the
region temperature and the green space can be used to decrease the
temperature in Hue city in the context of increasing urban temperatures.
4.2.2. Evaluating the cooling capacity of green space types according
to direct temperature monitoring

a. Temperature changes by daily hours: At the time of the rainy season,
the temperature has a difference over time in each hour ranging from 0.3 to
1.27°C, in the rainy season, the changes range from 0.45 to 1.75°C

b. Reducing the heat of some types of seasonal green spaces: the park
type always has a lower heat level than the green space one.
4.2.3. Determining a reasonable spatial ratio for ecological urban

planning in Hue City
The regression equation shows the relationship between temperature and
covering surface as follows:

Ts =29,24 + 0,69*IS — 0,38*ND — 0,53*WA
(where, Ts: surface temperature; IS: impermeable surface; ND: vegetative
land cover; WA: water surface)

The results of running the model have obtained the nonlinear equation as follows:
Y=32,021*¢ "% (R?=0,6347)
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The regression model with the green space ratio as an independent variable
can be explained with the current temperature of 32.02°C when X
increases by 1%, Y decreases by 0.998 times.
4.3. ANALYSIS OF THE POSSIBILITY OF EXPANDING GREEN
SPACES IN HUE CITY
4.3.1. Input data and building maps for each criterion

Input factors for analysis are data established in the a map form:
Terrain slope, distance from hydrological network, land cover / land use,
population density, distance from main road, density of houses, distance
from monuments, distance from parks, price of land. The reclassified input
data are assigned with weighted values to show the importance of each
criterion to other criteria to select the appropriate location for green space.
4.3.2. Determining the weight
The results of AHP assessment for each indicator are based on the
reference of studies mentioned in the overview and expert consultation as
follows: LU: 0.31; PD: 0.20; DS: 0.11; DR: 0.04; LP: 0.03; HD: 0.09; DP:
0.04; SL: 0.07: HP: 0.11
4.3.3. Building a map of green space development
The result of running the model with the following general formula:
Map (green space expansion) = LU * 0.31 + PD * 0.2 + DS *0.11 + DR *
0.04 +LP *0.03 +HD *0.09 + DP * 0,04 +SL *0.07 + HP * 0.11.
4.3.4. Analyzing the suitability of the location of urban green space
development
- The position has a very suitable level of 7.29 ha, accounting for 0.10% of
the total area, distributed the most in Tay Loc and Thuan Hoa wards.
- The location with a quite suitable level has an area of 369.19 ha,
accounting for 5.52% of the total area, mainly distributed in urban areas
and adjacent urban wards such as Phu Binh, Phu Cat and Phu. Hiep, Phu
Hoa and some wards of the Southern Huong River region such as Phuong

Duc, Truong An and Vi Da wards, ...
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- The location with the highest level of conformity accounts for 51.88% -
about 3723.59 ha, distributed throughout the city except the North,
Northwest, East and Southeast regions in An Hoa Ward, Huong So, Thuy
Bieu, An Dong and An Tay are located at a low level of unsuitability,
accounting for the majority of the area.

- The location of the level of nonconformity accounts for 2.22% with an
area of 159.43 ha, mainly the land of the relic area is not suitable for green
space development.

4.4. PROPOSALS OF GREEN SPACE PLANNING ORIENTATIONS FOR
ECO-URBAN DEVELOPMENT IN HUE CITY

4.4.1. Scientific basis of the proposal

a. Urban context

- Urban context: diverse terrain, river and lake system, and flora, have
created diverse landscapes. There is a high population density, uneven
distribution, concentrated in the central area, scarcity of land and green
space in urban areas.

- Urban morphology: The north of the Huong River is associated with a
mass of relics, many trees, natural and artificial lakes, many different
plans... The southern bank of the Huong River is being implemented to
urbanize the development, while the green space in this area is limited and
its connectivity is not coherent.

- Planning orientations for implementation in Hue city: There are targets set
for the general greeneryindex of 15 m” / person, the area of public greenery
in urban areas of 6 m* / person by 2030, development of park system;

- Legal documents: affirming that green space is an essential component of
the urban landscape.

b. Research results for ecological urban planning

- The impact of urbanization on green spaces: green spaces are not evenly
distributed. The area of park green spaces per capita is still small (1.96 m”

/ person in 2016)
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- The results of analysis of green space changes, green space structure
calculated the expansion of green spaced are : based on temperatures, the
morphological index of landscape structure and accessibility to green space.
+ green space is effective in reducing urban surface temperature (areas
with high NDVI values often have high greenery density)
+ The connection between green space types: green space combined with
water surface will be effective in reducing temperatures
+ Accessibility to green spaces: The type of green spaces accessed by
people are often parks.
+ Appropriate location to expand green spaces: Hue city still has about 57.5%
of the area at suitable and very suitable levels for expanding green spaces.
4.4.2. Proposals of the orientations for Hue ecological urban planning
based on green spaces
a. Developing green space based on landscape index
Newly expanded or newly planned roads should be arranged green space
appropriately to create alignment along the length of the road; Newly
planned and embellished areas need to have separate areas for green space
distribution; prioritizing the greenery arrangement to create a continuous
connection between green areas.

. reducing fragmentation and heterogeneity of urban landscape structure

. Increasing connectivity between urban areas in the overall planning
b. Green space development is based on an assessment of the ability of
reducing the surface temperature of green spaces: Increasing the area and
size of green spaces.
c. Green space development is based on an analysis of residents'
accessibility to green spaces
Increasing connectivity between green spaces to reduce distances,
prioritizing walking and bicycle access to green spaces instead of using
motorized vehicles
d. Developing green spaces based on appropriate location analysis of
expanding green spaces
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Based on the analysis of suitable locations to expand the space:
developing green spaces in appropriate areas and relatively suitable for
developing green spaces, it is necessary to build green parks and new
green urban areas, green traffic and squares.
e. Proposing an area based on the ratio of green spaces per capita:
Ensuring that the surface temperature is reduced by a reduction of 1°C, the
percentage of green space must reach 15-17%; Ensuring access to green
space in the range from 300m to 500m, i.e. it is necessary to expand the
area and arrange more green spaces....

CONCLUSION AND RECOMMENDATIONS
A. Conclusion
1. The integration of multi-time remote sensing data, landscape
quantitative analysis and spatial analysis in assessing the urbanization
impacts on green spaces in Hue City in the period 2001-2016 allows the
implementation of experiments in accordance with the thesis topics.
2. Formulating a set of classification rules based on an object-oriented approach
that has increased the ability to extract green space / land cover for medium-
resolution remote sensing images taken in Hue in 2001 and 2005 , 2010 and 2016.
3. Methods of assessing the changes of green spaces have shown the
complicated changes of green spaces in the period of 2001 - 2016
(specialized green trees in 2016 decreased by 11.24% compared to 2001,
agriculture decreased. 2.07%, roadside greenery reduces 26%).
4. Landscape fragmentation is an important indicator of the increase in the
reconnaissance surface associated with the urbanization process in Hue City.
The trend of fragmentation is high at the landscape level. At the land cover
level, the area of agricultural land is reduced. The distance between
fragments tends to increase, the shape of fragments is increasingly complex.
The results allow us to predict the trend of green space fragmentation and
have a significant direction in the planning of green space development.
5. The method of calculating the surface emission temperatures from the
infrared heat channels of Landsat data has allowed the development of a
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surface temperature map of Hue City. The comparison of surface temperature
with the NDVI plant land cover index at dry season times in 2001, 2010 and
2010 has shown that changes in surface temperature at the time of remote
sensing data are available. The coefficient of inverse correlation is very high
with changes in vegetation cover, including green spaces.

6. Analysis of the relationship between green spaces and surface
temperatures has determined a green space target for ecological planning
based on surface temperatures. To reduce 1°C surface temperature for the
entire Hue city, the green space area needs to reach 15-17%. In order to
ensure the area for ecological urban, the city needs to increase the area of
different types of green spaces. Hue city is still capable of expanding and
developing green spaces to increase the average green space area per capita
to ensure the percentage of green space according to eco-urban criteria. The
area of the positions that can be expanded green spaces accounts for 31.24%.
7. The accessibility to green spaces of city residents is still low, i.e., about 65%
of the population has access to urban green spaces. The study also identifies
factors that affect this accessibility. This is the basis for redeveloping green
spaces, useful information for sustainable urban planning, design.

B. Recommendations

1. Using green remotely sensed data with higher spatial resolution and
more continuous image series in the near future to get more detailed
information about the changes of green space types.

2. There are many criteria to implement ecological urban planning,
however, the thesis only considers the role and ecological services of green
spaces for ecological urban planning without mentioning and analyzing
detailed interdisciplinary aspects to consider the relationship between
urbanization and socio-economic development. This issue needs to be
dealt in future studies.

3. It is needed to evaluate the disadvantages of ecological urban
development based on green spaces and how to preserve agricultural land

types for people's livelihoods.
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