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TOM TAT
DPa Nang Ia trung tam kinh té van hoa, gido duc, khoa hoc va cong nghé 16n cta khu
vic mién Trung - Tay Nguyén, Ia mét trong nhirng thanh pho cé toc dd phat trien va dé thi hoa
I&n nhat Viét Nam. Tuy nhién, Ba Nang con ton tai mét van dé rat Ién dé la thiéu mang khong
gian xanh can thiét cho mét do thi hién dai. Trwéc ap lywc dan so tang, nhu cau khai thac quy
d4t cho phat trién db thi, giao théng,... khdng ngirng gia tang, nhu cau phat trién cay xanh dd
thi dé didu tiét khi hau cling nhw gidm thiéu 6 nhiém vé cung cép thiét. Do d6, gidi phap phat
trién moé hinh mai nha xanh 1& mét trong nhirng gidi phap hiéu qua, giup tiét kiém dién tich dét,
tan dung dugc ngudn nwdc mua, nwdc thai sinh hoat nhe d6 gidm ap lwc cho hé théng thoat
nwéc, ddng thdi ting cwdng kha ndng hap thu khi CO», gép phan gidm nhe bién ddi khi hau.
Phat trién mé hinh nay sé thic day tién trinh xay dwng Da N8ng tré thanh thanh phé sinh thai,
than thién v&i méi tredng.
Twr khéa: mai nha xanh, kj thuat tréng sau, kj thuat tréng rong, Da Néng, thanh phd
mdi trerdng
1. Mé dau
Thanh phd TP. Pa Ning 13 noi tip trung cdc cum thuong mai va khu céng nghiép
16n ¢6 stc hit 16n dbi v6i nha dau tu va nguoi lao dong. Tde do gia tang dan sb trong
giai doan 2005 — 2010 ting 3,15%/nam va chi yéu tap trung vé thanh thi véi ty 1¢ dan
s6 chiém gan 87% [1]. Viéc thu hoi dat dé phuc vu cho xay dung d6 thi va phat trién
cong nghiép di va dang 14n chiém khong gian xanh cua thanh phd, theo két qua thong
ké trong ndm 2009, trong giai doan 2005 — 2009 dé phuc vu cho qua trinh céng nghiép
va d6 thi TP trung binh mdi nim da thu hdi dén gan 800 ha. Bén canh d6, su phat trién
ctia hé thong giao thong gia ting ap luc dang ké dbi véi moi truong khong khi tai TP.
Da Nang khién cudc song do thi tré nén ngopt ngat hon bao gio hét.

Su gia tang chat 6 nhiém vao moi truong 1a van dé dang dugc sy quan tam 16n cia
toan xd hoi, viéc mod rong cac khu cong nghiép va su phat trién giao thong di lam gia
tang lugng CO2 vao mdi trudng khong khi, lwong 16n nude thai tir hoat dong san xudt
va sinh hoat chua dugc xir 1y triét dé duoc xa ra moi truong giy nguy hai cho hé sinh
thai va strc khoe con nguoi.

Mat d6 dén sd tai thanh phd ngdy cang ting cao dan dén mat do cdy xanh trén dau
ngudi ngdy cang thap. Theo thong ké ciia Cong ty Cong vién - Cay xanh Pa Ning, cudi
nam 2009, thanh phé m&i dat mat do cay xanh cong cong 1,57m?ngudi. Bén canh do,
cay xanh tai TP. Pa Néng thudng chiu tic dong 16n ctia bio. Theo ude tinh, mdi nim co
tir 3 — 4 con bio ap vao khu vyre mién Trung dan dén lugng 16n cay cdi bi tac dong ning
né [2]

Dé giai quyét van dé nay, S¢ Xay dung TP.Pa Ning vira hoan thanh dé an “Phat
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trién cdy xanh d6 thi giai doan 2011- 2015”. Muc tiéu ctia dé an 1a dén nam 2015, dién
tich cdy xanh d6 thi binh quan dau ngudi tai thanh phd sé& dat tir 6- 7m?, cay xanh cong
cong dat tir 2,5- 3,5m?/ngudi. Tuy nhién, dé thuc hién dé an, nguén von ban dau kha
16n, 1én dén 2.150 ty dong. Do do6, dé 4n nay van dang chd xem xét.

bung trudce thyc trang d6, mo hinh tré)ng cay xanh trén mai nha co thé xem 1a mot
trong nhitng giai phap an twong va thu vi cho TP. Pa Néng. Giai phap trudc tién s& gia
tang dién tich ciy xanh dé moi trudng d6 thi tré nén trong lanh hon ndy gdp phan tao
nén nhitng nét chim phéa ddc dao trong kién tric d6 thi voi nhitng nét dic thu sinh thai
riéng, xtmg dang voi danh hiéu Thanh phd Mbi truong va 1a diém dén du lich hap dan.
Nhiing tham thyc vat nay con giup thoi tang kha nang hép thu CO2, bui, nhiét cho
thanh phé, quay vong nudc thai sinh hoat. Mot khi da thu hut dugce sy tham gia cta céac
thanh phan trong x3 hoi, tir co quan Nha nudc, cdc doanh nghiép dén ca nhan, mé hinh
nay sé& gitip phat trién nhanh va duy tri bén viing cac Mai nha xanh.

2. Ky thuit trong ciy trén mai nha — Uu diém va kha ning thich ung véi phat
trién do thi
2.1. Lich si¢ phdt trién ky thudt trong cdy trén mdi nha

Thuc té, viéc tré)ng cay trén cac mai nha da cé tu rt 1au tai Bic va Tay Au. Theo
dong lich sir 500 nam trudc cong nguyén, Vuon treo Babylon, mgt trong nhiing ky quan
cta thé gidi c6 thé duge xem 1a cong trinh quan trong ddnh diu su ra doi cia ki thuat
trong cay trong khong gian. Dén cubi thé ky 20, thiét ké chi tiét va hién dai k¥ thuat
trong cdy trén mai nha méi duoc cong bd chinh thirc tai Ptic vao thap nién 60 [3]. Qudc
gia nay hién nay ciing dang din du cic nudc trén thé gidi trong viéc phat trién mé hinh
nay voi khoang 10% mai nha da dugce phu xanh [4].

Ké tir khi ra doi, k¥ thuat nay di lan rong khip chau Au va cac nuéc & Bac My. Tai
Thuy Si, dién tich phu xanh cidc mai nha cia mdi khu dan cu bat dau dugce thé ché hoa
thanh quy dinh vdi con s6 cu thé mic dau hinh thirc trong cay va loai cdy c6 thé khac
nhau. Tai Anh, tuy chua tr¢ thanh quy dinh bét budc nhung theo s6 liéu théng ké cua
céc nha khoa hoc thi dién tich “xanh” ciia cic mai nha cua qubc gia nay di ting 300%
tir ndam 2003 dén 2004. Cac nudc Bic My, dién hinh 1a My va Canada 1a nhitng qudc
gia tién phong trong viéc nhip khau cong nghé trong ciy trén mai nha tir chau Au. Cac
tap doan kinh té 16n tai My dd chap nhan lip dit hé théng mai nha xanh nhu: Ford
Motor Co., The Gap, va H.J. Heinz Co., va hién nay, qudc gia nay dang xay dung bo
tiéu chudn thiét ké va thi cong mo hinh nay nham nhan réng hon nita. Tha d6 Toronto
ctia Canada ciing 1a mot trong nhiing thanh phd c6 ty 1¢ phat trién mai nha xanh 16n nhét
tai Bic My tir nam 2000 trong khudn kho du 4n xay dung cac thanh phd khoe (Healthy
Cities) [5]. Nhat Ban 1 qudc gia di dau trong viéc tiép can va trién khai cong nghé trong
cay trén mai nha, cy thé 13 hién nay, thi d6 Tokyo c6 dén 20% céac cong trinh méi xay
da lp dat va duy tri hé thong cdy xanh trén mai nha [6].

Nhu vy, c6 thé thdy rang, k¥ thuat trdng cAy trén méi nha méi chi dugc nghién ciru va
trién khai mot cach bai ban trong vong hon nira thé ky nhung d bit dau c6 mat & hau hét
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cac chau luc trén thé gii. O nudc ta hién nay, ciing da xuat hién mot s6 cong ty kinh doanh
loai hinh nay, tuy nhién méi chi dimg lai & quy mé nho 1é va chua c6 nghién ctru cu thé nao
duogc cong bd vé kha ning sir dung ciing nhu loi ich cia mé hinh nay. Do vy, trong tuong
lai gin, chéc chin s& can nhiéu hon nhitng thir nghiém va nghién ctru nghiém tic vé kha
nang phat trién k§ thuat trong ciy trén mai nha trong diéu kién Viét Nam.

2.2. Cdc logi kj thudt trong cdy trén mai nha

C6 thé chia cong nghé nay thanh 2 loai chinh d6 14 loai trong cdy c6 do sau (intensive
green roof) va loai trong cdy rong (extensive green roof). Ngoai ra, giira 2 loai nay, ngudi
ta con co loai ban sau (semi-intensive) hoac ban rong (semi-intensive) [4].

2.2.1. Ky thudt trong siu

Cong nghé nay con duoc biét véi cac tén goi khac nhau nhu khu trong cdy trén cao
(high-profile) hodc khu vuon sin thuong (rooftop garden). Pac diém cua loai nay 1a co
mot 16p moi trudng kha sau, hon 20cm, dé cac loai cdy bui, tham chi cay 16n c¢6 thé phat
trién duoc. Dé c6 thé ting su gia cd cua cong trinh, ngudi ta thudng bé tri cac hd nude
nho xen 1an. Két cau ctia cong nghé nay dugc mé ta nhu hinh 1:

Cong ngh¢ nay da trién khai thanh cong tai mot sd cong trinh 16n va cong vién noi
tiéng nhu: céng vién Trung tim (Central Park), Oakland, California hay céng vién
Canary Wharf Estate nam tai quing truong Canada...Uu diém cia loai nay 1a co thé
trong duoc nhidu loai cay co kich thudc 16n, tuy nhién yéu cdu phai tudi thuong xuyén
va kha nang chiu tai ciia mai nha phai tir 290 dén 970 kg/m? [7].

CAU TRUC VUON SAN THUQNG
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Hinh 1. Kj thudt trong cdy trén mdi nha loai sdu [6]
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2.2.2. Ky thudt trong rong

Cong nghé trong rong chi can mot 16p moi truong mong dé thuc vét phat trién, do
vy can phai thuong xuyén duy tri 16p méi trudng ndy. So véi phuong phap trong sau,
phuong phap nay nhin chung it tén kém hon nhung nguoc lai, phai dinh ky kiém tra va
chi tréng duoc mot sb loai cay nhét dinh.

CAU TRUC KY THUAT TRONG RONG
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Hinh 2. K3 thudt trong cdy trén mdi nha logi rong [6]

Loai nay thuong dugc st dung dbi véi cic mai nha bang phang hoic co do dbc
xudi. Chiéu day t6i thiéu cua 16p vat liéu tao moi truong 1a tir 2 — 20 cm va tai trong co
thé dat tir 49kg/m2 dén 98kg/m2 [7]. Do dé lap dit hon nén trong thyc té, k¥ thuat trong
rong kha phé bién va thuc vat duogc tréng thuong 1a cac loai co, rau c6 kich thude va
khéi lwong nho.

2.3. Lgi ich ciia mé hinh

Qua kiém chimg tai cic noi da trién khai lip dat, mo hinh trong cdy trén mai nha
cho thay c6 rat nhiéu loi ich quan trong ca truc tiép va gian tiép. Loi ich truc tiép d6 1a
gitip tiét kiém ning luong cho cac toa nha, theo nghién ctru ciia Sonne va Jeffrey
(2006), so voi mai nha truyén thong thi cac mai nha xanh c6 thé lam giam nhiét do
trung binh tdi da tir 130°F (54°C) xudng con 93°F (33°C) tai Florida [8]. Mot nghién
ctru dugc tién hanh tai Chicago ciing chi ra rang, tinh trung binh néu cac toa nha tai day
déu lap ddt mo hinh mai nha xanh thi hang nam sé tiét kiém chi phi dién cho diéu hoa 1a
100 triéu d6 [4]. Vao mua dong thi cdc mai nha xanh s& gitp giam luong nhiét thoat ra
moi trudong bén ngoai nhd 16p mang cach nhiét duoc tao thanh do hé sinh vat trén mai
nha.
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Véi nhitng d6 thi thuong xuyén phai d6i mit v6i tinh trang ngdp Gng sau nhiing
trdn mua 16n, mai nha xanh c6 thé 1a mot giai phap tha vi. Tham thue vat néu dugc bd
tri khoa hoc c6 thé gitr lai dén 75% luong nudc mua roi xuéng mai nha, sau d6 dan dan
tra lai khi quyén thong qua qua trinh ngung tu va bay hoi tu nhién [9; 10]. Pdng thoi,
cac chat gdy 6 nhiém trong nude mua s& duoc gitr lai ¢ 16p dat, diéu nay dic biét c6 y
nghia, gop phan giam ap luc d6i véi cac do thi co hé thong thoat nude chung nhu nude
ta hién nay.

Mo hinh nay con 1a giai phap giup hap thu cac chét bui, sol khi doc lam trong lanh
moi trudng khong khi va quan trong hon hét d6 1a kha niang hip thy khi CO2, mét trong
nhitng khi gay hi€u trng nha kinh. Theo nghién ctru cac nha khoa hoc truong Dai hoc
Michigan, néu thay thé cac chét liéu mai nha truyén théng & mot ving d6 thi cé dién
tich bang thanh phd Detroit v&i dan sd khoang 1 triéu ngudi bang cdy xanh thi két qua
dat duogc s& twong duong voi viée cit giam luong cacbon dioxit do 10.000 chiée xe tai
hang trung thai ra mdi ndm, diéu nay da dugc ching minh trong hang loat cong bd cua
céc nha nghién ciru trén thé gidi. Cac mai nha xanh chinh 14 nhiing bé hap thu khi CO2
¢ nho [11] gitp con nguoi “chién dau” voi Bién doi khi hau.

Ngoai ra, v6i cac cu dan thanh thi, nhiirng khu vuon trén mai nha 1a co hoi dé ho tu
tay trong va thudng thirc rau qua hiru co, ting cudng phat trién hé sinh thai va nong
nghiép d6 thi, dam bao an ninh luong thyc [12]. Va day ciing 1 co hoi dé ho sdng gan
gili hon véi thién nhién. Cac nghién ciru cho thay, hé sinh thai & nhitng khu vuon trén
noc cac toa nha cao dén 19 tang van co rat nhicu loai chim va con trung cé ich. Hinh 3
dué6i day cho thiy tong hop cac phan tich loi ich kinh té cia mé hinh mai nha xanh tai
thanh ph6 Toronto, Canada:

0,
52500000, 7% $750000, 2%

m Giam nhiét ds thij
Nang luong xay dung
m Chatluvong khéng khi

521560000
58%

A

Hinh 3. Chi phi tiét kiém hang nam nho dp dung mé hinh trong cdy trén mdi nha [5]

= Thunudcmua

3. M hinh phét trién ciy xanh d thi bang ky thuat trong cay trén mai nha gan
véi muc tiéu xay dwng Pa Niang — thanh phé méi truong .

3.1. Ngi dung y twéng va gidi phdp trién khai
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Giai phap k¥ thuat trong cdy trén mai nha va tuong ding doi hoi dam bao céc tiéu

chi: khong tham, khong anh hudng dén tudng nha, khong anh hudng mai nha, vimg

chac ké ca gi6 bao.

Dé trién khai y tuéng nay, Thanh phd nén c6 quy dinh thuc hién bit budc su tham

gia cua cac to chirc va cd nhan sd hitu cac nha cao tang phai thuc hi¢n giai phap nay nhu

mot phﬁn cam két bao vé méi truong, trong tiéu chi danh gia binh chon danh hiéu

“Bong sen xanh”, khuyén khich xay dung logo, bién quang c4o xanh.

Y tudng s€ thuc hi¢n qua mot s6 ndi dung sau:

Co s6 kh
N¢i dung o S0 xhod Gii phap thuc hién va y nghia
Vé ky thugt
Lua chon cdy trong phu hop . . A
TR ] : - Nhoém Nghié ru Kh h — MOi
véi didu kién sinh thai do thi | Pa  co dix | om Nehién cu Khoa Sin

va phuong thuc tréng theo
chiéu thang dimg

liéu ban dau

truong da khao sat va xac dinh danh muc
loai thuc vat thich hop

Xay ham thu nudc thai sinh
hoat

Cédy  xanh
hép thu nudc
thai sinh
hoat nhu

ngudn 1 dinh
dudng

MGi toa nha xdy tu hé thong thu gom
nudce thai sinh hoat, bom 1én thung chira,
nu6c thai s& dugc phan phdi trong
duong 6ng nhu 1a nguén dinh dudng
thity canh, xanh s& hap thu nhu 1 ngudn
dinh dudng va lam sach nudc. Két qua
s& giam tai cho hé théng xtr Iy chung

Lap dit hé thong phan phdi
nuée thai va gia thé trong
cady trén mai nha va doc
tuong ding

Co ché thuy
canh hoi luu

Hé thdng lap dat tuong ty mo hinh trong
rau sach bang phuwong phép thity canh
hoi luu qua dng PVC va vai bd da duoc
nghién cuu thanh cong ¢ Khoa Sinh —
Moi truong.

Vé qudn Iy

Ban hanh quy dinh bét budc
cac co so dau tu phat trién
cdy xanh nhu 1 phan cam két
bao v¢€ moi truong

UBND ra
quyét dinh

- S6 TN&MT gidm sat thuc hién;
- Kinh phi thyc hi¢n do doanh nghiép
dau tu

3.2. Lgi ich cua y twong

- Tao khéng gian xanh: Giai phap gitp gia ting khong gian xanh trong xu thé

dién tich cay xanh ngay cang thu hep tai TP. Pa Néng gitip diéu hoa vi khi hau va giam

luong CO2 trong khong khi tai thanh phd, gop phan cai tao méi trudng séng va nang cao

nang luc thich img vai bién doi khi hau.

- Tao canh quan déc ddo: Giai phap trong cay theo truc dung hodc trén mai nha

gilip tao nén nhimng canh quan hét strc doc dao va than thién tao nén nhiing nét cham
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pha méi la trong kién trac d6 thi tao strc hut dbi véi du khach va nha dau tu dén véi Pa
Néng, gop phan thuc day phat trién kinh té va xa hoi.

- Stk dung nwée hiéu qua: Trong nudc thai sinh hoat chira cac khoang chét can
thiét cho cay, nén viéc tan dung nudc thai sinh hoat 1am nudc tudi va dich dinh dudng
cho cay s& giup giam chi phi van hanh, chi phi xir Iy nuéc thai va giam thiéu that thoat
gdy anh hudng dén moi truong.

- Gidm chi phi sir dung dién nho giip gilp cdn bang nhiét do méi truong va
gidm thiéu khi CFC: Viéc stt dung phuong phap nay mot phan giup diéu hoa vi khi hau
va gitp can bang nhiét d6 moi trudng, gop phan gian tiép giam cac chi phi sir dung dién
cho cac toa nha va giam thiéu CFC (khi gay thing ting ozon)

- Loi ich vé xa héi: Viéc ap dung doi hoi phai c6 su tham gia ctia nhiéu bén lién
quan, gitp ning cao nhan thirc vé trach nhiém ddi véi moi truong. Mat khac, viée trién
khai dy an gitp tao cong an viéc lam cho bd phan nguoi dan tai do thi. Hon nira, viéc
gia ting khong gian xanh than thién gitp con ngudi do thi giam ap luc cua cudc séng
vbn di x0 bd.

- Van hanh don gian, sur dung hiéu qua lao dong va thoi gian cham soc: H¢
théng duoc ban tu dong hoda, dich dinh dudng dugc van hanh bfmg hé théng bom va
phan phéi din truyén dinh dudng, vi thé gitp sir dung hiéu qua lao dong va thoi gian
véan hanh hé thong.

4. Két luan

1. Giai phap phat trién hé thong khong gian xanh cho d6 thi Pa Néng theo theo
mo hinh mai nha xanh qua phuong thirc x3 hoi hoa gop phan gia ting dién tich ciy xanh
va tao nén nhitng nét 4n tuong xanh doc déo trong kién trac do thi hién dai, xung dang
v6i danh hiéu Thanh phd Méi truong, Thanh phd dang song.

2. Giai phap nay dong thoi s& gop phan quan trong trong viée ting kha nang hap
thu CO2, gidm tac dong ctua bién ddi khi hau, bui, nhiét cho thanh phé, xu ly dugc nude
mua va nudc thai sinh hoat.

3. Pay 1a giai phap dugc dé xuit trén co sé khoa hoc 1y thuyét, dugc ching
minh qua thuc tién nhiéu nuée ciing tinh nhu phu hop véi dinh huéng phét trién cua
thanh phd hién nay. Pay dugc xem la giai phap c6 tinh kha thi cao va mang tinh dot pha
cho thanh ph6 Pa Ning — Thanh phd Mai trudng.
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GREEN-ROOF TECHNOLOTY AND FEASIBILITY OF APPLICATION IN
DANANG CITY

Kieu Thi Kinh, Vo Van Minh, Nguyen Van Khanh
The University of Da Nang - University of Science and Education

ABSTRACT

Danang is a centre of not only economy but also education, culture, science and
technology in the Central Region and one of the most developed and urbanized cities in
Vietham. The city, however, has to confront a big challenge that is the shortage of green space
for a modern city. Under the pressure of population growth, the demand of land keeps
increasing significantly for traffic, housing, etc., and it is directly proportional to the pressing
demand of green space and environmental purification. Green roof technology, hence, can be
considered as the most effective solution for developing more green space and save land for
urbanization. Concurrently, this solution also contributes to protect drainage system, utilize rain
and waste water, particularly absorbs CO2 to mitigate climate change impacts. Once applied,
the green roof model is expected to promote Danang to become an environmentally friendly
eco-city.
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